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DEPARTMENT OF HEALTH AND HUMAN SERVICES  

 

 
 
 
 

 Food and Drug Administration 
Silver Spring  MD  20993

 

 

NDA 021338/S-005 
SUPPLEMENT APPROVAL

 
The Medicines Company 
900 Saginaw Dr., Suite 200 
Redwood City, CA 94063 
 
Attention:  Deborah Ware 
 Senior Director, Regulatory Affairs  
 
Dear Ms. Ware: 
 
Please refer to your Supplemental New Drug Application (sNDA) dated June 30, 2014, received 
June 30, 2014, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act 
(FDCA) for IONSYS (fentanyl iontophoretic transdermal system.) 
 
We acknowledge receipt of your amendments dated July 24, September 8, October 2, and 29, 
November 12, and December 12, and 17, 2014, and January 9, 23, 28, and 30, February 5, and 27, 
March 6, and 12, and April 21, 28, and 29, 2015. 
 
This “Prior Approval” supplemental new drug application provides for conversion of the approved 
package insert to the Physicians Labeling Rule (PLR) format, a reformulation of the device into 
two separate components, and a proposed risk evaluation and mitigation strategy (REMS). 

 
APPROVAL & LABELING 
 
We have completed our review of this supplemental application, as amended.  It is approved, 
effective on the date of this letter, for use as recommended in the enclosed, agreed-upon labeling 
text. 
 
CONTENT OF LABELING 
 
As soon as possible, but no later than 14 days from the date of this letter, submit the content of 
labeling [21 CFR 314.50(l)] in structured product labeling (SPL) format using the FDA automated 
drug registration and listing system (eLIST), as described at 
http://www.fda.gov/ForIndustry/DataStandards/StructuredProductLabeling/default.htm.  Content 
of labeling must be identical to the enclosed labeling (text for the package insert), with the addition 
of any labeling changes in pending “Changes Being Effected” (CBE) supplements, as well as 
annual reportable changes not included in the enclosed labeling.   
 
Information on submitting SPL files using eList may be found in the guidance for industry titled, 
SPL Standard for Content of Labeling Technical Qs and As, available at 
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http://www.fda.gov/downloads/DrugsGuidanceComplianceRegulatoryInformation/Guidances/UC
M072392.pdf.  
 
The SPL will be accessible from publicly available labeling repositories. 
 
Also within 14 days, amend all pending supplemental applications that includes labeling changes 
for this NDA, including CBE supplements for which FDA has not yet issued an action letter, with 
the content of labeling [21 CFR 314.50(l)(1)(i)] in MS Word format, that includes the changes 
approved in this supplemental application, as well as annual reportable changes and annotate each 
change.  To facilitate review of your submission, provide a highlighted or marked-up copy that 
shows all changes, as well as a clean Microsoft Word version.  The marked-up copy should 
provide appropriate annotations, including supplement number(s) and annual report date(s).   
 
We request that the labeling approved today be available on your website within 10 days of receipt 
of this letter. 
 
CARTON AND IMMEDIATE CONTAINER LABELS 
 
Submit final printed carton and immediate container labels that are identical to enclosed carton and 
immediate container labels, as soon as they are available, but no more than 30 days after they are 
printed.  Please submit these labels electronically according to the guidance for industry, Providing 
Regulatory Submissions in Electronic Format – Human Pharmaceutical Product Applications and 
Related Submissions Using the eCTD Specifications (June 2008).  Alternatively, you may submit 
12 paper copies, with 6 of the copies individually mounted on heavy-weight paper or similar 
material.  For administrative purposes, designate this submission “Final Printed Carton and 
Container Labels for approved NDA 021338/S-005.”  Approval of this submission by FDA is 
not required before the labeling is used. 
 
Marketing the product with FPL that is not identical to the approved labeling text may render the 
product misbranded and an unapproved new drug. 
 
REQUIRED PEDIATRIC ASSESSMENTS  
 
Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c), all applications for new active 
ingredients, new indications, new dosage forms, new dosing regimens, or new routes of 
administration are required to contain an assessment of the safety and effectiveness of the product 
for the claimed indication(s) in pediatric patients unless this requirement is waived, deferred, or 
inapplicable.  
 
Because none of these criteria apply to your application, you are exempt from this requirement.  
 
However, we remind you of your previous PREA postmarketing requirement (PMR), specified in 
our May 22, 2006, original NDA approval letter: 
 

1191-1 Deferred pediatric study under PREA for the treatment of short-term management 
of acute post-operative pain in patients requiring opioid analgesia during 
hospitalization in pediatric patients ages 6 to less than 17 years of age. 
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As noted in the deferral extension granted letter dated December 13, 2013, you will conduct this 
study according to the following schedule: 
 

Final Report Submission:  03/2017 
 

Reports of these required pediatric postmarketing studies must be submitted as a new drug 
application (NDA) or as a supplement to your approved NDA with the proposed labeling changes 
you believe are warranted based on the data derived from these studies. When submitting the 
reports, please clearly mark your submission "SUBMISSION OF REQUIRED PEDIATRIC 
ASSESSMENTS" in large font, bolded type at the beginning of the cover letter of the submission. 

 
POSTMARKETING COMMITMENTS NOT SUBJECT TO THE REPORTING 
REQUIREMENTS UNDER SECTION 506B 
 
We remind you of your postmarketing commitments: 
 

2905-1 Continue to use microscopy techniques to monitor for corrosion during the stability 
studies. If any discoloration of the circuitry is observed, an analytical technique 
such as XPS or SEM should be used to characterize the discoloration. If corrosion is 
observed, evaluate the potential impact on device performance. Monitoring of 
corrosion must continue for a minimum of 3 years from the date of commercial 
launch of the product. Submit a Field Alert if corrosion is observed. If no corrosion 
is observed, this result can be submitted in the annual report. 

 
The timetable you submitted on April 21, 2015, states that you will submit the results of this 
monitoring according to the following schedule: 
 

Final Report Submission: 12/2018 
 

Note that for PMR 2905-1, when you submit your final report, you may also submit a Prior 
Approval Supplement with supportive data to the NDA to request reduced monitoring, which 
will be reviewed by the Agency. 

 
 

2905-2 Due to the complexity of the product and the continued concern for malfunction and 
safety of the system, provide quarterly reports of any device malfunctions, any 
adverse events or medication errors associated with or suspected to be associated 
with device malfunction, and any patient or provider complaints regarding device 
malfunction. After three years of submitting quarterly reports, submit a 
comprehensive discussion of the reports of any device malfunctions,  any adverse 
events or medication errors associated with or suspected to be associated with 
device malfunction, and any patient or provider complaints regarding device 
malfunction, and provide an explanation of how you addressed those adverse 
events. 

 
The timetable you submitted on April 21, 2015, states that you will conduct this reporting 
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according to the following schedule: 
 

First quarterly report – Year 1: 10/2015 
Second quarterly report – Year 1: 1/2016 
Third quarterly report – Year 1: 4/2016 
Fourth quarterly report – Year 1: 7/2016 

First quarterly report – Year 2: 10/2016 
Second quarterly report – Year 2: 1/2017 
Third quarterly report – Year 2: 4/2017 
Fourth quarterly report – Year 2: 7/2017 

First quarterly report – Year 3: 10/2017 
Second quarterly report – Year 3: 1/2018 
Third quarterly report – Year 3: 4/2018 
Final Report Submission – Year 3: 7/2018 

 
Submit clinical protocols to your IND 041574 for this product.  Submit nonclinical and chemistry, 
manufacturing, and controls protocols and all postmarketing final reports to this NDA.  In addition, 
under 21 CFR 314.81(b)(2)(vii) and 314.81(b)(2)(viii) you should include a status summary of 
each commitment in your annual report to this NDA.  The status summary should include expected 
summary completion and final report submission dates, any changes in plans since the last annual 
report, and, for clinical studies/trials, number of patients entered into each study/trial.  All 
submissions, including supplements, relating to these postmarketing commitments should be 
prominently labeled “Postmarketing Commitment Protocol,” “Postmarketing Commitment 
Final Report,” or “Postmarketing Commitment Correspondence.” 
 
RISK EVALUATION AND MITIGATION STRATEGY (REMS) REQUIREMENTS 

 
Section 505-1 of the FDCA authorizes FDA to require the submission of a risk evaluation and 
mitigation strategy (REMS), if FDA becomes aware of new safety information and makes a 
determination that such a strategy is necessary to ensure that the benefits of an approved drug 
outweigh the risks.   
 
Since IONSYS was approved on May 22, 2006, based in part on data included in your 
supplemental NDA submission, including information regarding the nature and functioning of the 
new delivery device, we have become aware of the risk of respiratory depression resulting from 
accidental exposure to persons for whom it is not prescribed.  Accidental exposure to a person for 
whom IONSYS is not prescribed may occur either in the hospital when a health care provider or 
another person interacts with a patient wearing an IONSYS device or if the device were not 
removed from the patient before he/she was discharged from the hospital.  We consider this 
information to be “new safety information” as defined in section 505-1(b) of the FDCA. 
 
In accordance with section 505-1 of the FDCA, we have determined that a REMS is necessary for 
IONSYS to ensure the benefits of the drug outweigh the risk of respiratory depression resulting 
from accidental exposure to persons for whom it is not prescribed. 
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Pursuant to 505-1(f)(1), we have determined that elements necessary to assure safe use are 
necessary to mitigate the risk of respiratory depression resulting from accidental exposure to 
persons for whom IONSYS is not prescribed.  
 
Your REMS includes the following elements to mitigate these risks: 

 
 Health care settings that dispense the drug are specially certified  
 The drug is dispensed to patients only in certain health care settings  

 
Your proposed REMS, submitted on April 28, 2015, and appended to this letter, is approved. 
 
The REMS consists of elements to assure safe use, an implementation system, and a timetable for 
submission of assessments of the REMS.  
 
The REMS assessment plan must include, but is not limited to, the following:   
 
The following metrics should be reported for every reporting period, unless specified otherwise, to 
assess the effectiveness of the IONSYS REMS program: 
 

a) IONSYS REMS Program Implementation Metrics 

1. Dates of IONSYS REMS program launch, to be completed for the first six month 
assessment only, should include the following: 

a.    REMS website goes live 
b. REMS Call Center is operational  
c.    Hospitals are able to complete the REMS certification process  
d. First notification of hospital certification is sent  

 
b) IONSYS REMS Program Utilization Metrics (Provide data for each reporting period and 

cumulatively) 
1. Hospital enrollment and education statistics 

a. Number of Hospitals enrolled stratified by: 
i. State 

ii. Method of enrollment (i.e., online or fax or mail or e-mailed) 

b. Number of incomplete enrollments, and the number of these that subsequently 
became enrolled 

c. Number of sent certification notification letters and returned mailings for each 
reporting period  

d. Number of Hospital Authorized Representatives who successfully completed the 
IONSYS REMS Knowledge Assessment for each reporting period and 
cumulatively  
i. Descriptive statistics (mean, median, and range) of the number of attempts 

associated with completion of IONSYS REMS Knowledge Assessment 
ii. Correct answer rates for each question in the IONSYS REMS Knowledge 

Assessment 
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e. Number of Hospitals de-certified for non-compliance with the IONSYS REMS 
Program requirements and reasons for decertification for each reporting period and 
cumulatively in tabular format 

2. Compliance with the IONSYS REMS-required distribution statistics 
a. Number of wholesalers/distributors enrolled  
b. The number of orders received and shipped for IONSYS  
c. Number of certified hospitals that have received at least one shipment of Ionsys 
d. Number of orders shipped to non-certified or decertified hospital locations and 

corrective actions taken for each non-compliance instance  
 

3. Compliance with the IONSYS REMS-required dispensing statistics 
a. Number of accidental exposures to IONSYS in the inpatient setting, stratified by the 

following: 
i. Healthcare providers  

ii. Patients for whom IONSYS is not prescribed  
iii. Pediatric non-patients  
iv. Other non-patients  

b. A root cause analysis for accidental exposures  
 

c) Periodic Surveys of healthcare providers  
A random sample of healthcare providers who prescribe, dispense, or administer IONSYS 
will be selected to assess their understanding regarding the key risk messages, appropriate 
use of IONSYS, and IONSYS REMS program requirements through periodic knowledge, 
attitude, and behavior (KAB) surveys.  Survey results will be reported annually after the 
initial IONSYS REMS approval.   
 

d) Non-compliance and other issues 
1. Frequently asked questions and problems identified by the IONSYS REMS Call 

Center. 
2. Description of any incidents of prescribing/dispensing from non-IONSYS REMS 

certified hospitals and any incidents of dispensing of IONSYS for outpatient use.  
3. The number of inpatient prescriptions of IONSYS dispensed on the same day as 

discharge  
4. Corrective actions for non-compliance with REMS requirements, if identified, as well 

as the outcomes of the corrective actions will be specified for the reporting period. 

e) Adverse Events 
1. Number and descriptions of post-marketing  reports of the following adverse events 

received by the Sponsor during the reporting period, and cumulatively  
a. Reports of abuse, overdose, accidental exposure, respiratory depression, or other 

serious complications associated with IONSYS 
b. Any serious adverse events associated with a dispensed and unused IONSYS 
c. Any adverse events reported from a non-IONSYS REMS certified hospital 
d. Any medication errors associated with IONSYS   

 
f) Audit Results for each reporting period and cumulatively, including but not limited to: 

1. Number of audited hospitals. 
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2. Summarize all instances of non-compliance and resulting improvement plans.  Group 
these observations into critical, major, or minor.  Provide a definition for each 
category (critical, major, minor) 

3. Identify the REMS Improvement Plans (RIPs) from the current reporting period and 
from previous reporting periods that were implemented during the current reporting 
period 

4. For any Continuous Improvement Plans (CIPs) not completely implemented, explain 
why they are not complete and provide an expected completion date 

 
The requirements for assessments of an approved REMS under section 505-1(g)(3) include with 
respect to each goal included in the strategy, an assessment of the extent to which the approved 
strategy, including each element of the strategy, is meeting the goal or whether one or more such 
goals or such elements should be modified. 

 
We remind you that in addition to the REMS assessments submitted according to the timetable in 
the approved REMS, you must include an adequate rationale to support a proposed REMS 
modification for the addition, modification, or removal of any of goal or element of the REMS, as 
described in section 505-1(g)(4) of the FDCA.   
 
We also remind you that you must submit a REMS assessment when you submit a supplemental 
application for a new indication for use, as described in section 505-1(g)(2)(A).  This assessment 
should include: 
 

a) An evaluation of how the benefit-risk profile will or will not change with the new 
indication;  

b) A determination of the implications of a change in the benefit-risk profile for the current 
REMS; 

c) If the new, proposed indication for use introduces unexpected risks: A description of those 
risks and an evaluation of whether those risks can be appropriately managed with the 
currently approved REMS.   

d) If a REMS assessment was submitted in the 18 months prior to submission of the 
supplemental application for a new indication for use:  A statement about whether the 
REMS was meeting its goals at the time of that the last assessment and if any 
modifications of the REMS have been proposed since that assessment.   

e) If a REMS assessment has not been submitted in the 18 months prior to submission of the 
supplemental application for a new indication for use:   Provision of as many of the 
currently listed assessment plan items as is feasible. 

f) If you propose a REMS modification based on a change in the benefit-risk profile or 
because of the new indication of use, submit an adequate rationale to support the 
modification, including: Provision of the reason(s) why the proposed REMS modification 
is necessary, the potential effect on the serious risk(s) for which the REMS was required, 
on patient access to the drug, and/or on the burden on the health care delivery system; and 
other appropriate evidence or data to support the proposed change. Additionally, include 
any changes to the assessment plan necessary to assess the proposed modified REMS. If 
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you are not proposing a REMS modification, provide a rationale for why the REMS does 
not need to be modified. 

 
If the assessment instruments and methodology for your REMS assessments are not included in the 
REMS supporting document, or if you propose changes to the submitted assessment instruments or 
methodology, you should update the REMS supporting document to include specific assessment 
instrument and methodology information at least 90 days before the assessments will be 
conducted.  Updates to the REMS supporting document may be included in a new document that 
references previous REMS supporting document submission(s) for unchanged portions. 
Alternatively, updates may be made by modifying the complete previous REMS supporting 
document, with all changes marked and highlighted.  Prominently identify the submission 
containing the assessment instruments and methodology with the following wording in bold capital 
letters at the top of the first page of the submission:  
 

NDA 021338 REMS CORRESPONDENCE 
(insert concise description of content in bold capital letters, e.g.,  
UPDATE TO REMS SUPPORTING DOCUMENT - ASSESSMENT 
METHODOLOGY) 

 
An authorized generic drug under this NDA must have an approved REMS prior to marketing.  
Should you decide to market, sell, or distribute an authorized generic drug under this NDA, contact 
us to discuss what will be required in the authorized generic drug REMS submission. 
 
We remind you that section 505-1(f)(8) of FDCA prohibits holders of an approved covered 
application with elements to assure safe use from using any element to block or delay approval of 
an application under section 505(b)(2) or (j).  A violation of this provision in 505-1(f) could result 
in enforcement action. 
 
Prominently identify any submission containing the REMS assessments or proposed modifications 
of the REMS with the following wording in bold capital letters at the top of the first page of the 
submission as appropriate:  
 

NDA 021338 REMS ASSESSMENT 
NEW SUPPLEMENT FOR NDA 021338 
CHANGES BEING EFFECTED IN 30 DAYS 
< other supplement identification >  
PROPOSED MINOR REMS MODIFICATION  
 

or 
 
NEW SUPPLEMENT FOR NDA 021338 
PRIOR APPROVAL SUPPLEMENT 
< other supplement identification >  
PROPOSED MAJOR REMS MODIFICATION  

 
or 
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NEW SUPPLEMENT FOR NDA 021338 
PRIOR APPROVAL SUPPLEMENT 

PROPOSED REMS MODIFICATIONS DUE TO SAFETY LABEL CHANGES 
SUBMITTED IN SUPPLEMENT XXX 

 
NEW SUPPLEMENT (NEW INDICATION FOR USE) 
FOR NDA 021338 REMS ASSESSMENT  
 < other supplement identification >  

PROPOSED REMS MODIFICATION (if included) 
 
If you choose to submit a REMS revision, prominently identify the submission containing the 
REMS revisions with the following wording in bold capital letters at the top of the first page of the 
submission: 
 
 REMS REVISIONS FOR NDA 021338 
 
To facilitate review of your submission, we request that you submit your proposed modified 
REMS and other REMS-related materials in Microsoft Word format.  If certain documents, such as 
enrollment forms, are only in PDF format, they may be submitted as such, but the preference is to 
include as many as possible in Word format. 
 
ADDITIONAL COMMENTS 

 
You revised your labeling to include the MR UNSAFE symbol in the Prescribing Information and 
you wish to retain the previously approved labeling on the product including the text “WARNING: 
REMOVE BEFORE MRI.”  We remind you that for future production of the product, you have 
agreed to add the MR Unsafe icon symbol to the product together with the current text 
“WARNING: REMOVE BEFORE MRI.” 
 
Section 7.2.1 of IEC 60601-1 (3rd Edition) requires certain symbols and explanations to be 
permanently labeled on the housing.  We remind you that for future production of the product, you 
have agreed to add the Applied Parts symbol to the product together with the explanatory text. 
PROMOTIONAL MATERIALS 
 
You may request advisory comments on proposed introductory advertising and promotional 
labeling. To do so, submit the following, in triplicate, (1) a cover letter requesting advisory 
comments, (2) the proposed materials in draft or mock-up form with annotated references, and (3) 
the package insert(s) to: 
 

Food and Drug Administration  
Center for Drug Evaluation and Research 
Office of Prescription Drug Promotion (OPDP) 
5901-B Ammendale Road 
Beltsville, MD 20705-1266 
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You must submit final promotional materials and package insert(s), accompanied by a Form FDA 
2253, at the time of initial dissemination or publication [21 CFR 314.81(b)(3)(i)].  Form FDA 
2253 is available at 
http://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Forms/UCM083570.pdf. 
Information and Instructions for completing the form can be found at 
http://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Forms/UCM375154.pdf.  For 
more information about submission of promotional materials to the Office of Prescription Drug 
Promotion (OPDP), see http://www.fda.gov/AboutFDA/CentersOffices/CDER/ucm090142.htm.  
 
All promotional materials that include representations about your drug product must be promptly 
revised to be consistent with the labeling changes approved in this supplement, including any new 
safety information [21 CFR 314.70(a)(4)].  The revisions in your promotional materials should 
include prominent disclosure of the important new safety information that appears in the revised 
package labeling.  Within 7 days of receipt of this letter, submit your statement of intent to comply 
with 21 CFR 314.70(a)(4) to the address above or by fax to 301-847-8444. 
 
REPORTING REQUIREMENTS 
 
We remind you that you must comply with reporting requirements for an approved NDA (21 CFR 
314.80 and 314.81). 
 
If you have any questions, call Kimberly Compton, Sr. Regulatory Project Manager, at (301) 796-
1191. 

 
Sincerely, 
 
{See appended electronic signature page} 

 
Sharon Hertz, MD  
Director 
Division of Anesthesia, Analgesia, and  
Addiction Products 
Office of Drug Evaluation II 
Center for Drug Evaluation and Research 

 
 

 
ENCLOSURES: 

Content of Labeling 
Carton and Container Labeling 
REMS 
REMS Materials 
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HIGHLIGHTS OF PRESCRIBING INFORMATION 
These highlights do not include all the information needed to use IONSYS 
safely and effectively.  See full prescribing information for IONSYS. 

IONSYS® (fentanyl iontophoretic transdermal system), CII 
Initial U.S. Approval: 1968 

WARNING:  HOSPITAL USE ONLY; LIFE-THREATENING 
RESPIRATORY DEPRESSION; IONSYS REMS; ADDICTION, ABUSE, 

AND MISUSE; and CYTOCHROME P450 3A4 INTERACTION  
See full prescribing information for complete boxed warning. 

  
 Use of IONSYS may result in potentially life-threatening respiratory 

depression and death. Only the patient should activate dosing. (2.1, 5.1) 
 Accidental exposure to an intact IONSYS or to the hydrogel component, 

especially by children, through contact with skin or mucous 
membranes, can result in a fatal overdose of fentanyl. (5.1) 

 IONSYS is for use only in patients in the hospital.  Discontinue IONSYS 
before patients leave the hospital. (5.1) 

 Because of potentially life-threatening respiratory depression resulting 
from accidental exposure, IONSYS is only available through a 
restricted program called the IONSYS REMS Program. (5.2)  

 IONSYS exposes users to risks of addiction, abuse, and misuse, which 
can lead to overdose and death. Assess patient’s risk before prescribing, 
and monitor regularly for these behaviors or conditions. (5.3) 

 Initiation of CYP 3A4 inhibitors or discontinuation of CYP 3A4 
inducers can result in a fatal overdose of fentanyl from IONSYS. (5.15, 
7.3, 12.3) 

 
----------------------------RECENT MAJOR CHANGES-------------------------- 
Boxed Warning   04/2015 
Indications and Usage (1)  04/2015 
Dosage and Administration (2)  04/2015 
Contraindications (4)   04/2015 
Warnings and Precautions (5)  04/2015 

-----------------------------INDICATIONS AND USAGE-------------------------- 
IONSYS contains fentanyl, an opioid agonist.  IONSYS is indicated for the 
short-term management of acute postoperative pain in adult patients requiring 
opioid analgesia in the hospital. (1) 
 
Limitations of Use: 
 Only for use in patients who are alert enough and have adequate cognitive 

ability to understand the directions for use. (1) 
 Not for home use. IONSYS is for use only in patients in the hospital. 

Discontinue treatment with IONSYS before patients leave the hospital. (1) 
 IONSYS is for use after patients have been titrated to an acceptable level of 

analgesia using alternate opioid analgesics. (1) 

-------------------------DOSAGE AND ADMINISTRATION--------------------- 
 Do not use more than one IONSYS at a time. (2.1) 
 Patients should be titrated to comfort before initiating IONSYS. (2.2) 
 For transdermal use only. Apply one IONSYS to intact, non-irritated, and 

non-irradiated skin on the chest or upper outer arm. (2.2, 2.3) 
 Each IONSYS operates up to 24 hours or 80 doses, whichever comes first.  

IONSYS may be used for a maximum of 72 hours of therapy for acute 
postoperative pain, with each subsequent IONSYS applied to a different 
skin site. (2.2, 2.3) 

 See full prescribing information for detailed instructions concerning 
administration, disposal and discontinuation of IONSYS. (2.3, 2.4, 2 5, 2.6) 

 See IONSYS Important Device Instructions for additional details including 
troubleshooting device malfunction.  

-----------------------DOSAGE FORMS AND STRENGTHS-------------------- 
Iontophoretic transdermal system provides up to 80 doses (40 mcg each) of 
fentanyl per activation on-demand. (3) 
 
--------------------------------CONTRAINDICATIONS----------------------------- 
 Significant respiratory depression. (4) 
 Acute or severe bronchial asthma. (4) 
 Known or suspected paralytic ileus and GI obstruction. (4) 
 Hypersensitivity to fentanyl, cetylpyridinium chloride (e.g., Cepacol®), or 

any components of IONSYS. (4) 

---------------------WARNINGS AND PRECAUTIONS------------------------- 
 Interactions with CNS depressants: Concomitant use may cause 

hypotension, profound sedation, respiratory depression, and death.  
Monitor patients closely if co-administration is required. (5.1, 5.4, 7.1) 

 Risk of injury during MRI: IONSYS contains metal parts and must be 
removed before an MRI. (5.5) 

 Risk of use during other procedures (cardioversion, defibrillation, X-ray, 
CT, diathermy): Remove IONSYS before these procedures. (5.6) 

 Topical skin reactions: If reaction is severe, discontinue IONSYS. (5.7) 
 Elderly, cachectic, and debilitated patients, and those with chronic 

pulmonary disease: Monitor closely because of increased risk of life-
threatening respiratory depression. (5.8, 5.9) 

 Hypotension: Monitor during dose initiation. Avoid use of IONSYS in 
patients with circulatory shock. (5.10) 

 Patients with head injury or increased intracranial pressure: Monitor for 
sedation and respiratory depression. Avoid use of IONSYS in patients with 
impaired consciousness or coma. Opioids may obscure clinical course in 
patients with head injury. (5.11) 

 Patients with biliary tract disease, including acute pancreatitis: Monitor for 
worsening symptoms. (5.12) 

 Increased risk of seizures in patients with seizure disorders: Monitor for 
worsened seizure control during IONSYS therapy. (5.13) 

 Bradycardia: Closely monitor patients with bradyarrhythmias. (5.14) 

----------------------------ADVERSE REACTIONS-------------------------------- 
Most common (frequency ≥ 2%) adverse reactions were headache, 
hypotension, nausea, vomiting, anemia, dizziness, application site reaction-
erythema, pruritus, and urinary retention. (6) 
 
To report SUSPECTED ADVERSE REACTIONS, contact The 
Medicines Company at 1-877-488-6835 or FDA at 1-800-FDA-1088 or 
www.fda.gov/medwatch. 

------------------------------------DRUG INTERACTIONS------------------------- 
 Muscle relaxants: Monitor patients receiving muscle relaxants and 

IONSYS for signs of respiratory depression that may be greater than 
otherwise expected. (7.2) 

 Monoamine oxidase inhibitors (MAOIs): Avoid use of IONSYS in patients 
taking MAOIs or within 14 days of stopping such treatment. (7.4) 

 Mixed agonist/antagonist and partial agonist analgesics: Avoid use with 
IONSYS because they may reduce the analgesic effect of IONSYS or 
precipitate withdrawal. (7.5) 
 

------------------------USE IN SPECIFIC POPULATIONS----------------------- 
Hepatic impairment and/or renal impairment:  Monitor for signs of sedation 
and respiratory depression. (5.16, 5.17, 8.6, 8.7) 
 
See 17 for PATIENT COUNSELING INFORMATION and 
FDA-approved patient labeling. 

Revised:  04/2015 
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FULL PRESCRIBING INFORMATION 

WARNING: HOSPITAL USE ONLY; LIFE-THREATENING RESPIRATORY DEPRESSION; IONSYS REMS; 
ADDICTION, ABUSE, AND MISUSE; and CYTOCHROME P450 3A4 INTERACTION 

 
Life-Threatening Respiratory Depression 
 Use of IONSYS may result in potentially life-threatening respiratory depression and death as a result of the active drug, 

fentanyl.  Only the patient should activate IONSYS dosing [see Dosage and Administration (2.1) and Warnings and 
Precautions (5.1)]. 

 Accidental exposure to an intact IONSYS or to the hydrogel component, especially by children, through contact with skin 
or contact with mucous membranes, can result in a fatal overdose of fentanyl [see Warnings and Precautions (5.1)].  

 IONSYS is for use only in patients in the hospital.  Discontinue treatment with IONSYS before patients leave the hospital 
[see Warnings and Precautions (5.1)]. 

 
IONSYS Risk Evaluation and Mitigation Strategy (REMS) Program 
 Because of potentially life-threatening respiratory depression resulting from accidental exposure, IONSYS is available 

only through a restricted program under a Risk Evaluation and Mitigation Strategy (REMS) called the IONSYS REMS 
Program [see Warnings and Precautions (5.2)]. 

 
Addiction, Abuse, and Misuse 
 IONSYS exposes users to risks of addiction, abuse, and misuse, which can lead to overdose and death.  Assess each 

patient’s risk before prescribing, and monitor regularly for development of these behaviors or conditions [see Warnings 
and Precautions (5.3)]. 

 
Cytochrome P450 3A4 Interaction 
 The concomitant use of IONSYS with all cytochrome P450 3A4 inhibitors may result in an increase in fentanyl plasma 

concentrations, which could increase or prolong adverse drug effects and may cause potentially fatal respiratory 
depression.  In addition, discontinuation of a concomitantly used cytochrome P450 3A4 inducer may result in an increase 
in fentanyl plasma concentration.  Monitor patients receiving IONSYS and any CYP3A4 inhibitor or inducer [see 
Warnings and Precautions (5.15), Drug Interactions (7.3), and Clinical Pharmacology (12.3)]. 

 

1 INDICATIONS AND USAGE 
 

IONSYS is indicated for the short-term management of acute postoperative pain in adult patients requiring opioid analgesia in the 

hospital. 

Limitations of Use: 

 Only for use in patients who are alert enough and have adequate cognitive ability to understand the directions for use. 

 Not for home use.  IONSYS is for use only in patients in the hospital. Discontinue treatment with IONSYS before patients 

leave the hospital. 

 IONSYS is for use after patients have been titrated to an acceptable level of analgesia using alternate opioid analgesics. 

 

2 DOSAGE AND ADMINISTRATION 
 
2.1 Important Administration Instructions 

IONSYS is for hospital use only by patients under medical supervision and direction.  Prior to the patient leaving the hospital, 

medical personnel must remove IONSYS and dispose of it properly [see Dosage and Administration (2.3, 2.4)].   

 

Only the patient may activate IONSYS.   
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Only one IONSYS may be applied at a time.  If inadequate analgesia is achieved with one IONSYS, either provide additional 

supplemental analgesic medication or replace with an alternate analgesic medication. 

 

IONSYS should be prescribed only by persons knowledgeable in the administration of potent opioids and in the management of 

patients receiving potent opioids for treatment of pain.  Patients treated with IONSYS should be under the supervision of medical 

personnel with expertise in the detection and management of hypoventilation including close observation, supportive measures, and 

use of opioid antagonists, depending on the patient’s clinical status [see Overdosage (10.2)]. 

 

Remove and properly dispose of IONSYS prior to MRI, cardioversion, defibrillation, or diathermy [see Warnings and Precautions 

(5.5, 5.6)]. 

 

Avoid contact with synthetic materials (such as carpeted flooring) while assembling IONSYS and avoid exposing IONSYS to 

electronic security systems [see Warnings and Precautions (5.6)].  

 

Depending on the rated maximum output power and frequency of the transmitter, the recommended separation distance between 

IONSYS and communications equipment or a Radio Frequency Identification (RFID) transmitter ranges between 0.12 and 23 meters 

[see Warnings and Precautions (5.6)]. 

 

See IONSYS Important Device Instructions for additional details, including information on troubleshooting device malfunction, 

recommended separation distances, and electromagnetic compatibility. 

 

2.2 Dosage 

IONSYS (see Figure 1A) is for use only after patients have been titrated to an acceptable level of analgesia using another opioid 

analgesic.  Apply one IONSYS to healthy, unbroken/intact, non-irritated, and non-irradiated skin on the chest or upper outer arm 

ONLY.   

 

IONSYS provides a 40 mcg dose of fentanyl per activation.  It is important to instruct patients how to operate IONSYS to self-

administer doses of fentanyl as needed to manage their acute, short-term, postoperative pain.  Allow only the patient to self-administer 

doses of IONSYS.  Each on-demand dose is delivered over a 10-minute period.   

 

To initiate administration of IONSYS, the patient must press and release the button twice within 3 seconds.  One single audible beep 

indicates the start of delivery of each dose.  The green light will start blinking rapidly and the digital display will alternate between a 

walking circle and the number of doses delivered.  When the 10-minute dose is complete, the green light will blink at a slow rate and 

the display will show the number of doses delivered (see Figure 1B). 
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Figure 1A: IONSYS Components 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 1B: Assembled IONSYS 

 

 

A maximum of six 40-mcg doses per hour can be administered by IONSYS.  The maximum amount of fentanyl that can be 

administered from a single IONSYS over 24 hours is 3.2 mg (eighty 40-mcg doses).  Each IONSYS operates up to 24 hours or 80 

doses, whichever comes first.  Use one IONSYS at a time for up to 24 hours or 80 doses, whichever comes first.  IONSYS may be 

used for a maximum of 3 days (72 hours) of therapy for acute postoperative pain, with each subsequent IONSYS applied to a different 

skin site [see Dosage and Administration (2.3)].   

 

After the 24 hours have elapsed, or 80 doses have been delivered, IONSYS will not deliver any additional doses.  The light and 

audible beep will not function.  The digital display will continue to show the number of doses delivered for an additional 12 hours.  If 

the patient tries to initiate a dose, IONSYS will ignore the dose request. 

 

2.3 Administration of IONSYS 

For SINGLE-USE only: operates up to 24 hours or 80 doses, whichever comes first. 

FOR TRANSDERMAL USE ONLY 

Light – off or blinks and displays red 
or green color light 
Dosing 
Button 

Digital 
Display 
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Preparation of Patient Site 

1. Choose healthy, unbroken skin on the upper outer arm of chest ONLY (see Figure 2).  IONSYS may only be applied to one 

of the three sites shown in Figure 2. 

 

2. Clip excessive hair if necessary.  Do not shave as this may irritate skin. 

3. Clean the site with alcohol and let it dry.  Do not use soaps, lotions, or other agents. 

 

Assembly of IONSYS 

DO NOT USE IONSYS if the seal on the Tray or Drug Unit pouch is broken or damaged. 

Always wear gloves when handling IONSYS. 

Complete these steps before applying IONSYS to the patient: 

1. Open the tray by peeling back the tray lid (see Figure 3a).  Remove the foil (drug) pouch and the Controller.  Open the 

pouch containing the Drug Unit starting at the pre-cut notch and then carefully tearing along the top of the pouch.  

2. Remove the Drug Unit from the pouch and place on a hard, flat surface. 

3. Align the matching shapes of the Controller and the Drug Unit (see Figure 3b).  

4. Press on both ends of the device to ensure that the snaps at both ends are fully engaged (see Figure 3c).  You should hear 

one or two clicks when the snaps are fully engaged (see Figure 3d). 

5. Once assembled, the digital display of the Controller will complete a short self-test during which there will be one audible 

beep, the red light will blink once, and the digital display will flash the number “88”.  At the end of the self-test, the display 

will show the number “0” and a green light will blink at a slow rate to indicate IONSYS is ready for application (see 

Figure 3e). 

 

 

 
 

Application of IONSYS 

Always wear gloves when handling IONSYS. 
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Peel off and discard only the clear plastic liner covering the adhesive and hydrogels (see Figure 4a).  Take care not to pull on the red 

tab while removing the clear plastic liner when preparing to apply IONSYS to the patient.  The red tab is only to be used when 

separating IONSYS for disposal [see Dosage and Administration (2.4)]. 

 

Press and hold IONSYS firmly in place, with the sticky side down, onto patient’s skin for at least 15 seconds (see Figure 4b).  Press 

with your fingers around the edges to be sure IONSYS adheres to the skin.  Do not press the dosing button. 

 

 
 

Occasionally, IONSYS may loosen from the skin; if this occurs, secure it to patient’s skin by pressing the edges with fingers or 

securing with a non-allergenic tape to be sure that all edges make complete contact with the skin.  If using tape, apply tape along the 

long edges to secure IONSYS to patient’s skin (see Figure 4c).  Do not tape over the button, the light, or the digital display.  Do not 

tape if evidence of blistered or broken skin. 

 

 

 

After taping, if IONSYS beeps again, remove and dispose.  Place a new IONSYS on a different skin site.  Each IONSYS may be used 

for up to 24 hours from the time it is assembled or until 80 doses have been administered, whichever comes first. 

 

Operation of IONSYS 

A recessed button is located on the top housing of IONSYS.  To initiate administration of a fentanyl dose, the patient must press and 

release the button twice within 3 seconds.  IONSYS should only be activated by the patient.  One single audible beep indicates the 

start of delivery of each dose.  The green light will start blinking rapidly and the digital display will alternate between a walking circle 

(see Figure 5) and the number of doses delivered.   
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Each dose will be delivered over 10-minutes.  During this time IONSYS is locked-out and will not respond to additional button 

presses.  When the 10-minute dose is complete, the green light will return to a slow rate of blinking and the display will show the 

number of doses delivered.  IONSYS is now ready to be used again by the patient.  The next dose cannot begin until the previous 

10-minute delivery cycle is complete.  Pressing the button during delivery of a dose will not result in additional drug being 

administered.  

 

A healthcare professional must observe the first dose administered to ensure that the patient understands how to operate IONSYS and 

that IONSYS is working properly. 

 

Each IONSYS will cease functioning at the end of 24 hours of use, or after 80 doses have been administered, whichever comes first.  

The green light will turn off and the number of doses delivered will flash on and off.  The flashing digital display may be turned off by 

pressing and holding the dosing button for 6 seconds.  

 

See IONSYS Important Device Instructions for additional details, including information on troubleshooting device malfunction.  

 

Removal of IONSYS 

Always wear gloves when handling IONSYS. 

IONSYS may be removed at any time.  However, once IONSYS has been removed, the same IONSYS must not be reapplied. 

 

At the end of 24 hours of use, or after 80 doses have been delivered, IONSYS will deactivate and should be removed from the 

patient’s skin.  With gloves on, remove IONSYS from the patient (see Figure 6). 

 

 

 

IONSYS contains two hydrogels (see Figure 4a), one of which contains fentanyl [see Description (11.2)].  Ensure both hydrogels 

remain with the removed IONSYS.  If the hydrogel becomes separated from IONSYS during removal, use gloves or tweezers to 

remove the hydrogel from the skin and properly dispose of in accordance with state and federal regulations for controlled 

substances.  If the patient requires additional analgesia a new IONSYS should be applied. In this case, IONSYS should be applied to a 

new skin site on the upper outer arm or chest. 

 

One of the hydrogels contains fentanyl; take care not to touch the exposed hydrogel compartments or the adhesive (see Figure 4a).  If 

a hydrogel drug reservoir is touched accidentally, rinse the area thoroughly with water (do not use soap).  

 

2.4 Disposal of IONSYS 

Always wear gloves when handling IONSYS. 
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5 WARNINGS AND PRECAUTIONS 

5.1 Life-Threatening Respiratory Depression  

Serious, life-threatening, or fatal respiratory depression has been reported with the use of opioids, including fentanyl, even when used 

as recommended.  Respiratory depression from opioid use, including fentanyl, if not immediately recognized and treated, may lead to 

respiratory arrest and death.  Management of respiratory depression may include close observation, supportive measures, and use of 

opioid antagonists, depending on the patient’s clinical status [see Overdosage (10.2)]. Carbon dioxide (CO2) retention from opioid-

induced respiratory depression can exacerbate the sedating effects of opioids. 

 

The use of concomitant CNS-active drugs increases the risk of respiratory depression and requires special patient care and observation 

[see Warnings and Precautions (5.4)]. 

 
Keep IONSYS out of reach of children at all times. 
 
Accidental exposure to an intact IONSYS or to its components, through contact with skin or mucous membranes can result in a fatal 

overdose of fentanyl.  Following accidental contact with IONSYS or its components, immediately rinse the affected area thoroughly 

with water.  Do not use soap, alcohol, or other solvent because they may enhance the drug’s ability to penetrate the skin.  The 

individual exposed should be monitored for signs of respiratory or central nervous system depression.  

 

If IONSYS is not handled correctly using gloves healthcare professionals are at risk of accidental exposure to a fatal overdose of 

fentanyl.  

 

IONSYS is for hospital use only.  Use of IONSYS outside of the hospital setting can lead to accidental exposure in others for whom it 
is not prescribed, causing fatal respiratory depression.  Prior to the patient leaving the hospital, medical personnel must remove 
IONSYS and dispose of it properly.  
 

5.2 IONSYS Risk Evaluation and Mitigation Strategy (REMS) Program 

IONSYS is available only through a restricted program under a REMS called the IONSYS REMS Program because of the risk of 

respiratory depression resulting from accidental exposure [see Warnings and Precautions (5.1)]. 

 
Notable requirements of the IONSYS REMS Program include the following: 
 

 Healthcare facilities that dispense and administer IONSYS must be certified in the IONSYS REMS program and comply 
with the REMS requirements. 

 Hospitals must only dispense IONSYS for hospital use. 
 

Further information about the IONSYS REMS Program is available at www.ionsysrems.com, or by calling 1-877-488-6835. 
 

5.3 Addiction, Abuse, and Misuse 

IONSYS contains fentanyl, an opioid agonist and a Schedule II controlled substance.  Fentanyl can be abused in a manner similar to 

other opioid agonists, legal or illicit.  Opioid agonists are sought by drug abusers and people with addiction disorders and are subject 

to criminal diversion.  Consider these risks when prescribing or dispensing IONSYS in situations where the physician or pharmacist is 

concerned about an increased risk of addiction, abuse, and misuse.  Concerns about addiction, abuse, and misuse, however, should not 

prevent the proper management of pain. 
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Assess each patient’s risk for opioid abuse or addiction prior to prescribing IONSYS.  The risk for opioid abuse is increased in 

patients with a personal or family history of substance abuse (including drug or alcohol abuse or addiction) or mental illness (e.g., 

major depression).  Patients at increased risk may still be appropriately treated with opioids; however these patients will require 

intensive monitoring for signs of misuse, abuse, or addiction.  Routinely monitor all patients receiving opioids for signs of misuse, 

abuse, and addiction because these drugs carry a risk for addiction even under appropriate medical use. 

 

Contact local State Professional Licensing Board or State Controlled Substances Authority for information on how to prevent and 

detect abuse or diversion of this product.  

 

5.4 Interactions with Central Nervous System Depressants 

Hypotension, profound sedation, coma, respiratory depression, and death may result if IONSYS is used concomitantly with alcohol or 

other central nervous system (CNS) depressants (e.g., sedatives, anxiolytics, hypnotics, neuroleptics, other opioids). 

 

When considering the use of IONSYS in a patient taking a CNS depressant, assess the duration of use of the CNS depressant and the 

patient’s response, including the degree of tolerance that has developed to CNS depression.  Additionally, evaluate the patient’s use of 

alcohol or illicit drugs that cause CNS depression [see Drug Interactions (7.1)]. 

 

5.5 Risk of Injury during Magnetic Resonance Imaging (MRI) Procedure  

The IONSYS device is considered MR Unsafe.  IONSYS contains metal parts and must be removed and properly disposed of before 

an MRI procedure to avoid injury to the patient and damage to IONSYS.  It is unknown if exposure to an MRI procedure increases 

release of fentanyl from IONSYS.  Monitor any patients wearing IONSYS with inadvertent exposure to an MRI for signs of central 

nervous system and respiratory depression.   

 

5.6 Risk of IONSYS Use during Other Procedures or Near Certain Equipment 

Cardioversion, Defibrillation, Radiographic Imaging Procedures other than MRI, or Diathermy 

Use of IONSYS during cardioversion, defibrillation, X-ray, CT, or diathermy can damage IONSYS from the strong electromagnetic 

fields set up by these procedures.  IONSYS contains radio-opaque components and may interfere with an X-ray image or CT scan. 

Remove and properly dispose of IONSYS prior to cardioversion, defibrillation, X-ray, CT, or diathermy [see Dosage and 

Administration (2.3, 2.4)].   

 

Synthetic Materials and Electronic Security Systems 

Avoid contact with synthetic materials (such as carpeted flooring) to reduce the possibility of electrostatic discharge and damage to 

IONSYS. Avoid exposing IONSYS to electronic security systems to reduce the possibility of damage to IONSYS. See IONSYS 

Important Device Instructions for additional details. 

 

Communications Equipment and Radio Frequency Identification Transmitters 

Use of IONSYS near communications equipment (e.g., base stations for radio telephones and land mobile radios, amateur radio, AM 

and FM radio broadcast and TV broadcast Radio) and Radio Frequency Identification (RFID) transmitters can damage IONSYS. 

Depending on the rated maximum output power and frequency of the transmitter, the recommended separation distance between 
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IONSYS and communications equipment or the RFID transmitter ranges between 0.12 and 23 meters. See IONSYS Important Device 

Instructions for detailed instructions regarding recommended separation distances. 

 

Other Electromechanical Devices Including Pacemakers or Electrical Monitoring Equipment 

The low-level electrical current provided by IONSYS does not result in electromagnetic interference with other electromechanical 

devices like pacemakers or electrical monitoring equipment. 

 

If exposure to the procedures listed above, electronic security systems, electrostatic discharge, communications equipment, or RFID 

transmitters occurs, and if IONSYS does not appear to function normally [see Dosage and Administration (2.3)], remove IONSYS 

and replace with a new IONSYS. See IONSYS Important Device Instructions for additional details including information on 

troubleshooting device malfunction and electromagnetic compatibility. 

 

5.7 Topical Skin Reactions 

Topical skin reactions (erythema, sweating, vesicles, papules/pustules) may occur with use of IONSYS and are typically limited to the 

application site area.  If a severe skin reaction is observed, remove IONSYS and discontinue further use. 

 

5.8 Use in Elderly, Cachectic, and Debilitated Patients 

Life-threatening respiratory depression is more likely to occur in elderly, cachectic, or debilitated patients as they may have altered 

pharmacokinetics or altered clearance compared to younger, healthier patients.  Monitor such patients closely; especially when 

IONSYS is used concomitantly with other drugs that depress respiration [see Warnings and Precautions (5.1)]. 

 

5.9 Use in Patients with Chronic Pulmonary Disease 

Monitor patients with significant chronic obstructive pulmonary disease or cor pulmonale, and patients having a substantially 

decreased respiratory reserve, hypoxia, hypercapnia, or pre-existing respiratory depression for respiratory depression, particularly 

when initiating therapy with IONSYS, as in these patients, even usual therapeutic doses of IONSYS may decrease respiratory drive to 

the point of apnea [see Warnings and Precautions (5.1)].  Consider the use of alternative non-opioid analgesics in these patients if 

possible. 

 

5.10 Hypotensive Effect 

IONSYS may cause severe hypotension including orthostatic hypotension and syncope in ambulatory patients.  There is increased risk 

in patients whose ability to maintain blood pressure has already been compromised by a reduced blood volume, or concurrent 

administration of certain CNS depressant drugs (e.g., phenothiazines or general anesthetics) [see Drug Interactions (7.1)].  Monitor 

these patients for signs of hypotension after initiating IONSYS.  Avoid the use of IONSYS in patients with circulatory shock as 

IONSYS may cause vasodilation that can further reduce cardiac output and blood pressure.   

 

5.11 Use in Patients with Head Injury or Increased Intracranial Pressure  

IONSYS is not suitable for use in patients who are not alert and able to follow directions.  Monitor patients using IONSYS who may 

be susceptible to the intracranial effects of CO2 retention (e.g., those with evidence of increased intracranial pressure or brain tumors) 

for signs of sedation and respiratory depression, particularly when initiating therapy with IONSYS.  IONSYS may reduce respiratory 
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drive, and the resultant CO2 retention can further increase intracranial pressure.  Opioids, including IONSYS, may also obscure the 

clinical course in a patient with a head injury. 

 

Avoid the use of IONSYS in patients with impaired consciousness or coma. 

 

5.12 Use in Patients with Gastrointestinal Conditions 

IONSYS is contraindicated in patients with gastrointestinal obstruction, including paralytic ileus.  Fentanyl may cause spasm of the 

sphincter of Oddi.  Monitor patients with biliary tract disease, including acute pancreatitis for worsening symptoms.  Opioids, 

including IONSYS, may cause increases in serum amylase. 

 

5.13 Use in Patients with Convulsive or Seizure Disorders 

IONSYS may aggravate convulsions in patients with convulsive disorders, and may induce or aggravate seizures in some clinical 

settings.  Monitor patients with a history of seizure disorders for worsened seizure control during IONSYS therapy. 

 

5.14 Bradycardia 

IONSYS may produce bradycardia in some patients.  Monitor patients with bradyarrhythmias closely for changes in heart rate, 

particularly when initiating therapy with IONSYS. 

 

5.15 Cytochrome P450 3A4 Inhibitors and Inducers 

Since the CYP3A4 isoenzyme plays a major role in the metabolism of fentanyl, drugs that alter CYP3A4 activity may cause changes 

in clearance of fentanyl which could lead to changes in fentanyl plasma concentrations. 

 

The concomitant use of IONSYS with a CYP3A4 inhibitors (such as ritonavir, ketoconazole, itraconazole, troleandomycin, 

clarithromycin, nelfinavir, nefazadone, amiodarone, amprenavir, aprepitant, diltiazem, erythromycin, fluconazole, fosamprenavir, 

verapamil) may result in an increase in fentanyl plasma concentrations, which could increase or prolong adverse drug effects and may 

cause potentially fatal respiratory depression. Carefully monitor patients receiving IONSYS and any CYP3A4 inhibitor for signs of 

sedation and respiratory depression for an extended period of time, and make dosage adjustments as needed. 

  

If co-administration is necessary, caution is advised when initiating IONSYS treatment in patients currently taking, or discontinuing, 

CYP3A4 inhibitors or inducers.  Evaluate these patients at frequent intervals and consider dose adjustments until stable drug effects 

are achieved [see Drug Interactions (7.3) and Clinical Pharmacology (12.3)]. 

 

5.16 Hepatic Impairment 

Insufficient data are available on the use of IONSYS in patients with impaired hepatic function.  Since fentanyl is eliminated by 

hepatic metabolism and fentanyl clearance may decrease in patients with hepatic disease, monitor patients with hepatic impairment for 

signs of sedation and respiratory depression [see Use in Specific Populations (8.6) and Clinical Pharmacology (12.3)]. 
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5.17 Renal Impairment  

A clinical pharmacology study with intravenous fentanyl in patients undergoing kidney transplantation has shown that patients with 

high blood urea nitrogen level had low fentanyl clearance.  Monitor for signs of sedation and respiratory depression in patients with 

renal impairment [see Use in Specific Populations (8.7) and Clinical Pharmacology (12.3)]. 

 

6 ADVERSE REACTIONS 

The following serious adverse reactions are described elsewhere in the labeling: 

 Life-threatening respiratory depression [see Warnings and Precautions (5.1)] 

 Addiction, abuse, and misuse [see Warnings and Precautions (5.3)] 

 Interactions with other CNS depressants [see Warnings and Precautions (5.4)] 

 Hypotensive effects [see Warnings and Precautions (5.10)] 

 Gastrointestinal effects [see Warnings and Precautions (5.12)] 

 Seizures [see Warnings and Precautions (5.13)] 

 

6.1 Clinical Trials Experience 

Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials of a drug 

cannot be directly compared to rates in the clinical trials of another drug and may not reflect the rates observed in practice. 

 

In controlled and uncontrolled studies, the safety of IONSYS 40 mcg was evaluated in a total of 2114 patients with acute 

postoperative pain requiring opioid analgesia. 

 

The most common adverse reactions (≥ 2%) in the placebo-controlled studies, regardless of relationship to study medication, are listed 
in Table 3. 
 
Table 3: Adverse Reactions with Incidence ≥ 2% in Placebo-controlled Studies 1, 2, and 3  

(N=791; 24 Hour Duration) 

Adverse Reactions IONSYS 
(n=475) 

Placebo 
(n=316) 

Body as a Whole 
Headache 9% 7% 

Cardiovascular System 
Hypotension 2% <1% 

Digestive System 
Nausea 39% 22% 
Vomiting 12% 6% 

Hemic and Lymphatic System 
Anemia 3% <1% 

Nervous System 
Dizziness 3% 1% 

Skin System 
Application site reaction- Erythema 14% 2% 
Pruritus 6% <1% 

Urogenital System 
Urinary retention 3% <1% 

 NOTE:  Patients reported as having “Nausea and vomiting” are included in “Nausea” and Vomiting” in Table 3. 
 

Other Adverse Reactions 
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Other adverse reactions that were reported (excluding adverse reactions listed in Table 3) in 4 active comparator trials vs. IV PCA 

morphine in patients treated with IONSYS (n=1288), are described below: 

 

Body as a Whole: abdominal pain, back pain, extremity pain, chest pain, chills, abdomen enlarged, asthenia, abscess, hypothermia 

Cardiovascular System: syncope, postural hypotension, vasodilation, hypertension, atrial fibrillation, bradycardia, tachycardia, 

bigeminy, arrhythmia, myocardial infarct   

Digestive System: constipation, flatulence, dyspepsia, ileus, dry mouth, diarrhea  

Metabolic and Nutritional System: peripheral edema, healing abnormal, edema, dehydration 

Musculoskeletal System: leg cramps and myalgia 

Nervous System: insomnia, anxiety, somnolence, confusion, paresthesia, hypesthesia, nervousness, agitation, abnormal dreams, 

tremor 

Respiratory System: hypoxia, hypoventilation, dyspnea, apnea, cough increased, asthma, hiccup, atelectasis, rhinitis, 

hyperventilation 

Skin System: application site reactions including: itching, vesicles, papules/pustules, edema, pain, burning, dry and flaky skin, and 

vesiculobullous rash wound site oozing/bleeding, wound site inflammation/erythema, rash, sweating  

Special Senses: abnormal vision-blurred vision  

Urogenital System: urination impaired, hematuria, urinary tract infection, urinary urgency, dysuria 

 

Scheduled observation of the skin approximately 24 hours after IONSYS removal was included in several studies.  Some redness at 

the skin sites was observed in approximately 60% of patients at this observation. The skin findings included erythema, edema, and 

papules. The majority of these events were categorized as mild. Two patients were noted to have hyperpigmentation lasting 2 - 3 

weeks at the application site. Three patients noted a rectangular mark at the application site, which persisted for up to 3 months after 

study completion. 

  

6.2 Postmarketing Experience 

The following adverse reactions have been identified during post approval use of IONSYS.  Because these reactions are reported 

voluntarily from a population of uncertain size, it is not always possible to reliably estimate their frequency or establish a causal 

relationship to drug exposure. 

 

The most commonly observed events were related to application site reactions which included urticaria, application site discharge, 

erosion, hyperesthesia, pustules, rash and scab, application site bleeding, application site infection, and necrosis.   

 

7 DRUG INTERACTIONS 
 

7.1 Central Nervous System Depressants 

The concomitant use of IONSYS with other central nervous system depressants including sedatives, hypnotics, tranquilizers, general 

anesthetics, phenothiazines, general anesthetics, other opioids, and alcohol can increase the risk of respiratory depression, profound 
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sedation, coma, and death.  Monitor patients receiving concomitant CNS depressants and IONSYS for signs of respiratory depression, 

sedation, and hypotension [see Warnings and Precautions (5.4)]. 

 

7.2 Muscle Relaxants 

IONSYS may enhance the neuromuscular blocking action of true skeletal muscle relaxants and produce an increased degree of 

respiratory depression.  Monitor patients receiving muscle relaxants and IONSYS for signs of respiratory depression that may be 

greater than otherwise expected. 

 

7.3 Drugs Affecting CYP3A4 Isoenzyme System  

Inhibitors of CYP3A4 

Because the CYP3A4 isoenzyme plays a major role in the metabolism of fentanyl, drugs that inhibit CYP3A4 activity may cause 

decreased clearance of fentanyl which could lead to an increase in fentanyl plasma concentrations and result in increased or prolonged 

opioid effects.  These effects could be more pronounced with concomitant use of 3A4 inhibitors. If coadministration with IONSYS is 

necessary, monitor patients for respiratory depression and sedation at frequent intervals and consider dose adjustments until stable 

drug effects are achieved [see Clinical Pharmacology (12.3)].  

Inducers of CYP3A4 

CYP450 3A4 inducers may induce the metabolism of fentanyl and, therefore, may cause increased clearance of the drug which could 

lead to a decrease in fentanyl plasma concentrations, lack of efficacy or, possibly, development of a withdrawal syndrome in a patient 

who has developed physical dependence to fentanyl. If co-administration with IONSYS is necessary, monitor for signs of opioid 

withdrawal and consider dose adjustments until stable drug effects are achieved [see Clinical Pharmacology (12.3)].  

 

After stopping the treatment of a CYP3A4 inducer, as the effects of the inducer decline, the fentanyl plasma concentration will 

increase which could increase or prolong both the therapeutic and adverse effects, and may cause serious respiratory depression or 

death [see Clinical Pharmacology (12.3)]. 

 

7.4 Monoamine Oxidase (MAO) Inhibitors 

Avoid use of IONSYS in patients who would require the concomitant administration of a monoamine oxidase (MAO) inhibitor, or 

within 14 days of stopping such a treatment because severe and unpredictable potentiation by MAO inhibitors has been reported with 

opioid analgesics. 

 

7.5 Mixed Agonist/Antagonist and Partial Agonist Opioid Analgesics 

Mixed agonist/antagonist (i.e., pentazocine, nalbuphine, and butorphanol) and partial agonist (buprenorphine) analgesics may reduce 

the analgesic effect of IONSYS or may precipitate withdrawal symptoms.  Avoid the use of agonist/antagonist and partial agonist 

analgesics in patients receiving IONSYS. 

 

7.6 Diuretics 

IONSYS can reduce the efficacy of diuretics by inducing the release of antidiuretic hormone. IONSYS may also lead to acute 

retention of urine by causing spasm of the sphincter of the bladder, particularly in men with enlarged prostates. 
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7.7 Anticholinergics 

Anticholinergics or other medications with anticholinergic activity when used concurrently with IONSYS may result in increased risk 

of urinary retention and/or severe constipation, which may lead to paralytic ileus.  Monitor patients for signs of urinary retention or 

reduced gastrointestinal motility when IONSYS is used concurrently with anticholinergic drugs. 

 

8 USE IN SPECIFIC POPULATIONS 

8.1 Pregnancy  

Risk Summary 

There are no studies with the use of IONSYS in pregnant women.  Limited published data on fentanyl use during pregnancy are 

insufficient to establish any drug-associated risks.  In animal reproduction and developmental studies, at doses within the dosing range 

of humans, there was an increased risk for early embryonic lethality, decreased pup survival, and delays in developmental landmarks 

of surviving pups [see Data].  In the U.S. general population, the estimated background risk of major birth defects and miscarriage in 

clinically recognized pregnancies is 2-4% and 15-20%, respectively. 

 

Clinical Considerations 

Labor or Delivery 

Opioids cross the placenta and may produce respiratory depression and psycho-physiologic effects in neonates.  IONSYS is not 

recommended for use in women during or immediately prior to labor, when other analgesic techniques are more appropriate.  Opioid 

analgesics, including IONSYS, can prolong labor through actions which temporarily reduce the strength, duration and frequency of 

uterine contractions.  However, this effect is not consistent and may be offset by an increased rate of cervical dilation, which tends to 

shorten labor.  Neonates, whose mothers received opioid analgesics during labor, must be observed closely for signs of respiratory 

depression.  An opioid antagonist, such as naloxone, must be available for reversal of narcotic-opioid induced respiratory depression 

in the neonate. 

 

Data 

Animal Data 

The potential effects of fentanyl on embryo-fetal development were studied in rat and rabbit models. 

 

Published literature reports that administration of fentanyl (0, 0.01, 0.1, or 0.5 mg/kg/day) to pregnant female Sprague-Dawley rats 

from Gestation Day 7 to 21 via implanted microosmotic minipumps did not produce any evidence of teratogenicity.  The high dose is 

approximately 1.5 times the daily maximum recommended human dose (MRHD) of 3.2 mg/day based on a mg/m2 body surface area 

basis and a 60 kg human body weight. 

 

In contrast, the intravenous administration of fentanyl at doses of 0, 0.01, or 0.03 mg/kg (equivalent to 0.03 and 0.09 times, 

respectively, the MHRD) to pregnant female rats from Gestation Day 6 to 18 resulted in evidence of embryo toxicity and a slight 

increase in mean delivery time in the 0.03 mg/kg/day group.  There was no clear evidence of teratogenicity noted. 

 

Pregnant female New Zealand White rabbits were treated with fentanyl (0, 0.025, 0.1, 0.4 mg/kg) via intravenous infusion from 

Gestation Day 6 to 18.  Fentanyl produced a slight decrease in the body weight of the live fetuses at the high dose, which may be 
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attributed to maternal toxicity (decreased body weight and sedation).  Under the conditions of the assay, there was no evidence for 

fentanyl-induced adverse effects on embryo-fetal development at doses up to 0.4 mg/kg (2.4 times the MRHD).  

The potential effects of fentanyl on prenatal and postnatal development were examined in the rat model. Pregnant female Wistar rats 

were treated with 0, 0.025, 0.1, or 0.4 mg/kg/day fentanyl via intravenous infusion (equivalent to 0.08, 0.3, and 1.2 times, respectively, 

the MRHD) from Gestation Day 6 through 3 weeks of lactation.  Fentanyl treatment (0.4 mg/kg/day) significantly decreased body 

weight in male and female pups and also decreased survival in pups at Post-Natal Day 4.  Both the mid-dose and high-dose of fentanyl 

animals demonstrated alterations in some physical landmarks of development (delayed incisor eruption and eye opening) and transient 

behavioral development (decreased locomotor activity at Post-Natal Day 28 which recovered by Post-Natal Day 50).  No adverse 

effects were observed at 0.08 times the MRHD. 

 

8.2 Lactation 

Risk Summary 

Limited published literature reports that fentanyl is present in human milk at low levels, which resulted in an estimated infant dose of 

0.38% of the maternal weight-adjusted dosage.  There are no reports of adverse effects on the breastfed infant and no information on 

the effects on milk production.  The developmental and health benefits from breastfeeding should be considered along with the 

mother’s need for IONSYS and any potential effects on the breastfed infant from IONSYS or from the underlying maternal condition. 

 

8.4 Pediatric Use 

The efficacy and safety of IONSYS have not been established in pediatric patients under 18 years of age. 

 

8.5 Geriatric Use  

IONSYS 40 mcg has been studied in 499 patients 65 years or older; 174 of whom were 75 years or older.  No major differences in 

safety or effectiveness were observed between these subjects and younger subjects.  However, the incidence of the following events 

was slightly higher (≥ 1%) in patients ≥ 65 years compared with patients who were 18 to 64 years of age:  hypotension (4% versus 

3%), confusion (2% versus < 1%), hypokalemia (3% versus 1%), hypoxia (3% versus 2%), and hypoventilation (2% versus < 1%).  

 

In a pharmacokinetic study of IONSYS conducted in 63 healthy volunteers (25 subjects older than 65 years), age did not significantly 

affect the extent of drug absorption.  Literature suggests that the clearance of fentanyl may be reduced and the terminal half-life 

prolonged in the elderly. 

 

Monitor geriatric patients closely for signs of sedation and respiratory depression, particularly when initiating therapy with IONSYS 

and when given in conjunction with other drugs that depress respiration [see Warnings and Precautions (5.1, 5.8)]. 

 

8.6 Hepatic Impairment 

Insufficient data are available on the use of IONSYS in patients with impaired hepatic function.  Since fentanyl is eliminated by 

hepatic metabolism and fentanyl clearance may decrease in patients with hepatic disease, monitor patients with hepatic impairment 

closely for signs of central nervous system and respiratory depression, especially when initiating treatment with IONSYS. 
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8.7 Renal Impairment 

Approximately 10% of administered fentanyl is excreted unchanged by the kidney.  Insufficient data are available on the use of 

IONSYS in patients with impaired renal function to determine effects on renal clearance of fentanyl.  Monitor patients with renal 

impairment closely for signs of central nervous system and respiratory depression, especially when initiating treatment with IONSYS.   

 

9 DRUG ABUSE AND DEPENDENCE 

9.1 Controlled Substance  

IONSYS contains fentanyl, a Schedule II controlled substance with a high potential for abuse similar to other opioids including 

morphine, hydromorphone, methadone, oxycodone, and oxymorphone.  IONSYS can be abused and is subject to misuse, addiction, 

and criminal diversion [see Warnings and Precautions (5.3)]. 

 

9.2 Abuse  

All patients treated with opioids require careful monitoring for signs of abuse and addiction, since use of opioid analgesic products 

carries the risk of addiction even under appropriate medical use. 

 

Drug abuse is the intentional non-therapeutic use of an over-the-counter or prescription drug, even once, for its rewarding 

psychological or physiological effects.  Drug abuse includes, but is not limited to, the following examples: the use of a prescription or 

over-the-counter drug to get “high”, or the use of steroids for performance enhancement and muscle build up. 

 

Drug addiction is a cluster of behavioral, cognitive, and physiological phenomena that develop after repeated substance use and 

include: a strong desire to take the drug, difficulties in controlling its use, persisting in its use despite harmful consequences, a higher 

priority given to drug use than to other activities and obligations, increased tolerance, and sometimes a physical withdrawal. 

 

“Drug-seeking” behavior is very common in addicts and drug abusers.  Drug-seeking tactics include emergency calls or visits near the 

end of office hours, refusal to undergo appropriate examination, testing or referral, repeated “loss” of prescriptions, tampering with 

prescriptions and reluctance to provide prior medical records or contact information for other treating physician(s).  “Doctor 

shopping” to obtain additional prescriptions is common among drug abusers and people suffering from untreated addiction. 

 

Abuse and addiction are separate and distinct from physical dependence and tolerance.  Physicians should be aware that addiction may 

not be accompanied by concurrent tolerance and symptoms of physical dependence in all addicts.  In addition, abuse of opioids can 

occur in the absence of true addiction. 

 

IONSYS, like other opioids, can be diverted for non-medical use into illicit channels of distribution.  Careful record-keeping of 

prescribing information, including quantity and frequency is strongly advised. 

 

Proper assessment of the patient, proper prescribing practices, periodic re-evaluation of therapy, and proper dispensing and storage are 

appropriate measures that help to limit abuse of opioid drugs. 
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Risks Specific to Abuse of IONSYS 

IONSYS is for transdermal use only for patients in the hospital.  Abuse of IONSYS poses a risk of overdose and death.  This risk is 

increased with concurrent abuse of IONSYS and alcohol and other central nervous system depressants [see Warnings and Precautions 

(5.3, 5.4) and Drug Interactions (7.1)].  Contact with residual fentanyl in hydrogel of the device can result in fatal overdose.  

 

Access to abusable drugs such as IONSYS presents a risk for abuse and diversion in the health care community.  Implementation of 

effective accounting procedures in addition to routine procedures for handling controlled substances may minimize these risks. 

 

Healthcare professionals should contact their State Professional Licensing Board or State Controlled Substances Authority for 

information on how to prevent and detect abuse or diversion of this product. 

 

9.3 Dependence 

Both tolerance and physical dependence can develop during chronic opioid therapy.  Tolerance is the need for increasing doses of 

opioids to maintain a defined effect such as analgesia (in the absence of disease progression or other external factors). Tolerance may 

occur to both the desired and undesired effects of drugs, and may develop at different rates for different effects. 

 

Physical dependence results in withdrawal symptoms after abrupt discontinuation or a significant dose reduction of a drug.  

Withdrawal may also be precipitated through the administration of drugs with opioid antagonist activity, e.g., naloxone, nalmefene, 

mixed agonist/antagonist analgesics (pentazocine, butorphanol, malbuphine), or partial agonists (buprenorphine). Physical dependence 

may not occur to a clinically significant degree until after several days to weeks of continued opioid usage.  Some or all of the 

following can characterize this syndrome: restlessness, lacrimation, rhinorrhea, yawning, perspiration, chills, myalgia, and mydriasis.  

Other signs and symptoms also may develop, including: irritability, anxiety, backache, joint pain, weakness, abdominal cramps, 

insomnia, nausea, anorexia, vomiting, diarrhea, or increased blood pressure, respiratory rate, or heart rate.  

 

Infants born to mothers physically dependent on opioids will also be physically dependent and may exhibit respiratory difficulties and 

withdrawal symptoms [see Use in Specific Populations (8.1)]. 

 

10 OVERDOSAGE 

10.1 Clinical Presentation  

Acute overdose with IONSYS can be manifested by respiratory depression, somnolence progressing to stupor or coma, skeletal 

muscle flaccidity, cold and clammy skin, constricted pupils, and in some cases, pulmonary edema, bradycardia, hypotension, partial or 

complete airway obstruction, atypical snoring, and death.  Marked mydriasis rather than miosis may be seen with hypoxia in overdose 

situations [see Clinical Pharmacology (12.2)]. 

 

10.2 Treatment of Overdose 

In case of overdose, priorities are the reestablishment of a patent and protected airway and institution of assisted or controlled 

ventilation if needed. Employ other supportive measures (including oxygen and vasopressors) in the management of circulatory shock 

and pulmonary edema accompanying overdose as indicated.  Cardiac arrest or arrhythmias will require advanced life support 

techniques. 
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The opioid antagonists naloxone or nalmefene, are specific antidotes to respiratory depression resulting from opioid overdose.  Opioid 

antagonists should not be administered in the absence of clinically significant respiratory or circulatory depression secondary to 

fentanyl overdose. Such agents should be administered cautiously to patients who are known, or suspected to be, physically dependent 

on opioids.  In such cases, an abrupt or complete reversal of opioid effects may precipitate an acute withdrawal syndrome. 

 

Because the duration of reversal is expected to be less than the duration of action of fentanyl, carefully monitor the patient until 

spontaneous respiration is reliably re-established.  If the response to opioid antagonists is suboptimal or only brief in nature, 

administer additional antagonist as directed by the product’s prescribing information. 

 

In an individual physically dependent on opioids, administration of the usual dose of the antagonist may precipitate acute withdrawal.  

The severity of the withdrawal symptoms experienced will depend on the degree of physical dependence and the dose of the 

antagonist administered.  If a decision is made to treat serious respiratory depression in the physically dependent patient, 

administration of the antagonist should be begun with care and by titration with smaller than usual doses of the antagonist. 

 

11 DESCRIPTION 

11.1 Chemical Characteristics of Drug Substance and Product  

IONSYS (fentanyl iontophoretic transdermal system) is a patient-controlled iontophoretic transdermal system providing on-demand 

systemic delivery of fentanyl, an opioid agonist, for up to 24 hours or a maximum of 80 doses, whichever comes first. 

 

The chemical name is propanamide, N-phenyl-N-[1-(2-phenylethyl)-4- piperidinyl] monohydrochloride. The structural formula is: 

HCl 

The molecular weight of fentanyl hydrochloride is 372.93, and the empirical formula is C22H28N2O·HCl.  The n-octanol:water 

partition coefficient is 860:1; the pKa is 8.4. 

 

The active ingredient in IONSYS is fentanyl. IONSYS contains 10.8 mg of fentanyl hydrochloride equivalent to 9.7 mg of fentanyl.  

IONSYS is designed to deliver a 40 mcg dose of fentanyl (equivalent to 44.4 mcg of fentanyl hydrochloride) over a 10-minute period 

upon each activation of the dose button [see Dosage and Administration (2.2)]. 

 

The inactive ingredients in the IONSYS hydrogels consist of cetylpyridinium chloride, USP; citric acid, USP; polacrilin; polyvinyl 

alcohol; sodium citrate, USP; sodium chloride, USP; sodium hydroxide; and purified water, USP. 

 

11.2 System Components and Structure  

Each IONSYS (see Figure 8) is composed of a plastic top housing that contains the battery and electronics and a red plastic bottom 

housing containing two hydrogel reservoirs and a polyisobutylene skin adhesive.  Only one of the hydrogels (the anode, located under 

the dosing button) contains fentanyl HCl, along with inactive ingredients.  The other hydrogel (the cathode) contains only 
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pharmacologically inactive ingredients.  The bottom housing has a red tab that is used for IONSYS removal from the skin and during 

disposal [see Dosage and Administration (2.3, 2.4)].  A siliconized clear, plastic release liner covers the hydrogels and must be 

removed and discarded prior to placement on the skin.  IONSYS is powered by a 3-volt lithium battery. 

 

 

Figure 8 IONSYS® (fentanyl iontophoretic transdermal system) 
 

 

*Light is off or on (blinks and displays red or green color light) 

 

12 CLINICAL PHARMACOLOGY 

12.1 Mechanism of Action 

Fentanyl is an opioid analgesic.  Fentanyl interacts predominantly with the μ-opioid receptor.  These μ-binding sites are discretely 

distributed in the human brain, spinal cord, and other tissues. 

 

12.2 Pharmacodynamics 

Analgesia  

In clinical settings, fentanyl exerts its principal pharmacologic effects on the central nervous system.  Its primary actions of 

therapeutic value are analgesia and sedation.  Fentanyl may increase the patient’s tolerance for pain and decrease the perception of 

suffering, although the presence of the pain itself may still be recognized.  When patients titrated themselves to analgesic effect with 

IONSYS, serum concentrations were in the range of 0.4 to 1.5 ng/mL over the 24-hour dosing period. 

 

Respiratory Effects 

Hypoventilation can occur throughout the therapeutic range of fentanyl serum concentrations and may occur at any time during 

therapy, especially for patients who have an underlying pulmonary condition or who receive doses of opioids or other CNS drugs 

associated with hypoventilation in addition to IONSYS.  The respiratory effects of IONSYS should be monitored by clinical 

evaluation, including oxygen saturation, respiratory rate, and degree of sedation.  After delivery of the maximum number of doses in 

the shortest possible time period (80 consecutive doses delivered over approximately 13 hours), the fentanyl serum concentration was 

Light*  

Dosing 
Button 

Digital 
Display 
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in the range of 1.51 to 2.37 ng/mL, which is in the range that could result in respiratory depression [see Warnings and Precautions 

(5.1) and Overdosage (10)].  

 

Effects on the Cardiovascular System 

Fentanyl may produce orthostatic hypotension and fainting.  Histamine assays and skin wheal testing in humans indicate that clinically 

significant histamine release rarely occurs with fentanyl administration.  Assays in humans show no clinically significant histamine 

release in dosages up to 50 mcg/kg. 

 

Effects on Central Nervous System 

Central nervous system effects, such as sedation and depression of respiration, increase with increasing serum fentanyl concentrations. 

In addition to analgesia, alterations in mood, euphoria and dysphoria, and drowsiness commonly occur.  Fentanyl depresses the 

respiratory centers and the cough reflex, and constricts the pupils.  Analgesic blood concentrations of fentanyl may cause nausea and 

vomiting by directly stimulating the chemoreceptor trigger zone, but nausea and vomiting are significantly more common in 

ambulatory than in recumbent patients, as is postural syncope. 

   

Effects on Gastrointestinal Tract and Other Smooth Muscle 

Opioids increase the tone and decrease the propulsive contractions of the smooth muscle of the gastrointestinal tract.  The resultant 

prolongation in gastrointestinal transit time may be responsible for the constipating effect of opioids.  Because opioids may increase 

biliary tract pressure, some patients with biliary colic may experience worsening rather than relief of pain. 

 

While opioids generally increase the tone of urinary tract smooth muscle, the net effect tends to be variable, in some cases producing 

urinary urgency, in others, difficulty in urination. 

 

12.3 Pharmacokinetics 

Unless otherwise specified, the clinical pharmacology studies described in this section were performed in healthy adult volunteers. 

Volunteers were administered naltrexone to antagonize the opioid effects of fentanyl. 

 

Absorption  

At the initiation of each dose, an electrical current is activated for 10 minutes, which moves a dose of fentanyl from the drug-

containing reservoir through the skin and into the systemic circulation.  Compared to IV fentanyl administration, fentanyl 

concentrations in blood increase slowly with IONSYS activation and continue to increase for approximately 5 minutes after the 

completion of each 10 minute dose. 

 

The systemic absorption of fentanyl from IONSYS increases as a function of time, and this increase appears to be independent of 

frequency of dosing.  At treatment initiation, the amount of fentanyl absorbed is expected to be approximately 16 mcg (see Figure 9A 

and Figure 9B).  In clinical pharmacokinetic studies, on-demand dosing was initiated immediately after IONSYS application.  This 

resulted in absorption of a 40 mcg fentanyl dose by about 10 hours post treatment initiation.  Thereafter, a 40 mcg dose of fentanyl is 

delivered with each activation. 
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After delivery of the maximum number of doses in the shortest possible time period (80 consecutive doses delivered over 

approximately 13 hours), the average fentanyl serum concentration was 1.94 ± 0.43 ng/mL.  Pharmacokinetic data from illustrative 

dosing regimens are represented in Table 4.  When IONSYS was applied without activating the current, the average absorption rate for 

fentanyl over 24 hours was 2.3 mcg/h. 

 

Inter-subject variability in fentanyl AUC following IONSYS treatment (33%) was comparable to IV fentanyl treatment (28%).  

 

The delivery of fentanyl from IONSYS is similar whether applied on the upper outer arm or the chest.  When IONSYS is placed on 

the lower inner arm, the delivery of fentanyl is approximately 20% lower.  Other application sites have not been evaluated. 

 

Figure 9 Serum Fentanyl Concentration Following 40 mcg IONSYS® (fentanyl) Compared to IV Fentanyl 
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* IONSYS® 40 mcg: 2 sequential doses over 20 minutes every hour for 23 hours and 
20 minutes; IV: 80 mcg dose over 20 minutes every hour for 23 hours and 20 minutes. 
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Table 4: Mean Pharmacokinetic Parameters Based on Representative and Maximum Dosing Regimens (n=23) 
 Dosing Regimen 

Parameter 48a doses (two sequential doses every hour for 
23 hours and 20 minutes) 

80b sequential doses (one dose every ten minutes 
for 13 hours and 20 minutes) 

AUC per on demand 
dose (ng/mL) 

0.57±0.13 0.51±0.16 

Cmax  (ng/mL) 1.3±0.3 1.94±0.43 
AUC for this dosing regimen is value estimated between 23-24 hours 
Average AUC over all doses delivered during the treatment duration (13.33 hours) 
a Representative dosing regimen based on number of doses administered by patients in Phase 3 clinical studies 
b Maximum theoretical dosing 
 

Distribution  

Fentanyl administered intravenously exhibits a three-compartment disposition model. In healthy volunteers after IV administration, 

the estimated initial distribution half-life was about 6 minutes; the second distribution half-life was about 1-hour; and the terminal 

half-life was about 16 hours.  The average volume of distribution for fentanyl at steady state following IV administration is 833 L. 

 

Mean values for unbound fractions of fentanyl in plasma are estimated to be between 13 and 21%. Fentanyl binds to erythrocytes, 

α1-acid glycoproteins, and plasma albumin. 

  

Binding is independent of drug concentration over the therapeutic range.  Fentanyl plasma protein binding capacity decreases with 

increasing ionization of the drug.  Alterations in blood pH may alter ionization of fentanyl and therefore its distribution between 

plasma and the central nervous system.  Fentanyl accumulates in the skeletal muscle and fat and is released slowly into the blood. 

 

Elimination 

Metabolism  

In humans, fentanyl is metabolized primarily by cytochrome P450 3A4-mediated N-dealkylation to norfentanyl and other inactive 

metabolites that do not contribute materially to the observed activity of the drug.  The average clearance in healthy subjects following 

IV administration was observed to be 53 L/h. 

 

A decline in fentanyl concentration after termination of treatment and the terminal half-life is similar following IV administration of 

fentanyl and IONSYS (see Figure 9B).  This suggests a negligible contribution from continued absorption of fentanyl remaining in the 

skin.  

 

Skin does not metabolize fentanyl administered transdermally.  This was determined in a human keratinocyte cell assay. 

 

Excretion 

Within 72 hours of IV fentanyl administration, approximately 75% of the dose is excreted in urine, mostly as metabolites, with less 

than 10% representing unchanged drug.  Approximately 9% of the dose is recovered in the feces, primarily as metabolites. 
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Specific Populations 

Age 

Age did not affect fentanyl absorption from IONSYS. 

 

Sex 

Sex differences have been reported for hepatically metabolized drugs.  Generally, those that are metabolized by CYP3A4 appear to be 

eliminated faster by women in many cases.  There have been no reports on gender differences in fentanyl pharmacokinetics. 

 

Race 

Race did not affect fentanyl absorption from IONSYS. 

 

Renal Impairment 

No studies specific to IONSYS in patients with renal impairment have been conducted.  In the literature, the pharmacokinetics of 

fentanyl in patients with severe renal disease was compared to healthy patients.  Plasma fentanyl concentrations decreased faster 

following an IV fentanyl administration in those with renal disease than in the control group, indicating more rapid clearance in the 

former.  As renal clearance of fentanyl is only 10%, a decrease in renal function would not be expected to have a significant effect on 

the clearance of fentanyl. 

 

Hepatic Impairment 

No studies specific to IONSYS in patients with hepatic impairment have been conducted.  In the literature, fentanyl appears to be 

affected more by hepatic blood flow than by hepatocellular function.  The plasma concentration time profiles for the control and 

cirrhotic patients were similar and not significantly different with respective average elimination half-life values of 10.8 mL/min/kg 

vs. 11.3 mL/min/kg and volume of distribution values of 3.81 L/kg vs. 4.41 L/kg.  In addition, the pharmacokinetics of fentanyl in 

patients with end-stage liver disease who were undergoing hemodialysis to those in normal patients was studied.  While differences 

between groups were not statistically significant, fentanyl clearance values were reported to be lower for the hepatically impaired 

patients. 

 

Drug Interaction Studies 

CYP3A4 Inhibitors 

Fentanyl is metabolized mainly via the human cytochrome P450 3A4 isoenzyme system (CYP3A4).  The interaction between 

ritonavir, a CPY3A4 inhibitor, and fentanyl was investigated in eleven healthy volunteers in a randomized crossover study. Subjects 

received oral ritonavir or placebo for 3 days. The ritonavir dose was 200 mg tid on Day 1 and 300 mg tid on Day 2 followed by one 

morning dose of 300 mg on Day 3.  On Day 2, fentanyl was given as a single IV dose at 5 mcg/kg two hours after the afternoon dose 

of oral ritonavir or placebo.  Naloxone was administered to counteract the side effects of fentanyl.  The results suggested that ritonavir 

might decrease the clearance of fentanyl by 67%, resulting in a 174% (range 52%–420%) increase in fentanyl AUC0-∞.  The 

concomitant use of transdermal fentanyl with all CYP3A4 inhibitors (such as ritonavir, ketoconazole, itraconazole, troleandomycin, 

clarithromycin, nelfinavir, nefazadone, amiodarone, amprenavir, aprepitant, diltiazem, erythromycin, fluconazole, fosamprenavir, 

verapamil, or grapefruit juice) may result in an increase in fentanyl plasma concentrations, which could increase or prolong adverse 

drug effects and may cause potentially fatal respiratory depression.  Carefully monitor patients receiving IONSYS and any CYP3A4 
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inhibitor for signs of respiratory depression for an extended period of time and discontinue IONSYS if warranted [see Boxed Warning, 

Warnings and Precautions (5.15), and Drug Interactions (7.3)]. 

 

CYP3A4 Inducers 

Co-administration with agents that induce CYP3A4 activity may decrease plasma concentration of fentanyl following use of IONSYS. 

Discontinuation of a concomitantly used cytochrome P450 3A4 inducer may result in an increase in fentanyl plasma concentration. 

 

13 NONCLINICAL TOXICOLOGY 

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 

Carcinogenesis 

In a two-year carcinogenicity study conducted in rats, fentanyl was not associated with an increased incidence of tumors at 

subcutaneous doses up to 0.033 mg/kg/day in males or 0.1 mg/kg/day in females.  These lifetime doses in rats are approximately 0.1 

and 0.3, respectively, the maximum recommended human dose (MRHD) of 3.2 mg/day by transdermal administration based on a 

mg/m2 body surface area comparison and a 60 kg human body weight. 

 

Mutagenesis 

Fentanyl is not mutagenic in the in vitro bacterial reverse mutation assay (Ames assay), the primary rat hepatocyte unscheduled DNA 

synthesis assay, the BALB/c 3T3 transformation test, and the in vitro chromosomal aberration assays using either human lymphocytes 

or Chinese hamster ovary cells. 

  

Impairment of Fertility 

The potential effects of fentanyl on male and female fertility were examined in the rat model via two separate experiments.  In the 

male fertility study, male rats were treated with fentanyl doses of 0, 0.025, 0.1, or 0.4 mg/kg/day (equivalent to 0.08, 0.3, 1.2 times, 

respectively, the MHRD) via continuous intravenous infusion for 28 days prior to mating; female rats were not treated.  In the female 

fertility study, female rats were treated with fentanyl doses of 0, 0.025, 0.1, or 0.4 mg/kg/day (equivalent to 0.08, 0.3, 1.2 times, 

respectively, the MHRD) via continuous intravenous infusion for 14 days prior to mating until Day 16 of pregnancy; male rats were 

not treated.  Analysis of fertility parameters in both studies indicated that an intravenous dose of fentanyl up to 0.4 mg/kg/day to either 

the male or the female alone produced no effects on fertility (this dose is approximately 1.2 times the maximum available daily human 

dose on a mg/m2 basis).  In a separate study, a single daily bolus dose of fentanyl was shown to impair fertility in rats when given in 

intravenous doses of 0.3 times the MRHD for a period of 12 days.  

 

14 CLINICAL STUDIES 

14.1 Placebo-Controlled Trials 

The efficacy and safety of IONSYS for treatment of short-term acute pain were evaluated in three placebo-controlled studies in 

postoperative patients.  The patients were predominantly female (70-83%) and Caucasian (79-84%), and their mean age was 45-54 

years (range, 18-90 years). Patients were enrolled while in the recovery room shortly after major surgery (predominantly lower 

abdominal or orthopedic) if they were expected to require at least 24 hours of parenteral opioid treatment and were not opioid tolerant; 

their ASA (American Society of Anesthesiologists) physical status was I, II, or III; and their postsurgical recovery was expected to be 

uncomplicated.  Across the trials, 154 patients were ASA I status (21%); 435 patients were ASA II status (60%); and 138 patients 

were ASA III status (19%).  Administration of long-lasting or continuous regional analgesics, or any non-opioid analgesics, was not 
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permitted in the studies.  Patients who remained in the studies for three or more hours using IONSYS (or the control) for patient-

controlled analgesia (PCA) were considered evaluable.  

 

In the immediate postoperative period, patients were titrated to comfort with IV fentanyl or morphine per hospital protocol. Once 

comfortable, patients were randomized and IONSYS or matching placebo IONSYS was applied. Patients were instructed to use 

IONSYS for pain. Supplemental IV fentanyl was administered by bolus injection as needed to achieve comfort up to three hours post-

enrollment. The percentage of patients who used rescue medication during these three hours, as well as the mean amount of rescue 

medication used, is shown in Table 5 below. 

 

Table 1: Percentage of Patients Requiring Supplemental IV Fentanyl Medication in Hours 0-3 (Mean Quantity 
Administered) in Studies 1, 2, and 3 

Study IONSYS 
n=454 

Placebo 
n=273 

Study 1 45% (83 mcg) 52% (102 mcg) 
Study 2 48% (100 mcg) 55% (95 mcg) 
Study 3 34% (78 mcg) 36% (76 mcg) 
 

After Study Hour 3, IONSYS alone or the placebo treatment alone was used to provide analgesia.  Efficacy demonstrated in all three 

studies as demonstrated by the last mean pain intensity scores recorded during the 24-hour treatment period are presented in Table 6. 

 

Table 2: Mean Pain Intensity Score in Studies 1, 2, and 3 

Study IONSYS 
n=454 

Placebo 
n=273 p-value 

Study 1 
(NRSa) 

3.4 5.3 <0.0001 

Study 2 
(VASb) 

31 41 0.0474 

Study 3 
(VASb) 

21 37 0.0006 
a Verbal numerical rating scale 0-10 at 24 hours or at discontinuation 
b Visual analogue scale, 0-100 mm at 24 hours or at discontinuation 
 

In each of the three randomized, double-blind, placebo-controlled trials, fewer patients discontinued for lack of efficacy from three 

hours to twenty-four hours after IONSYS application (see Table 7). 

 

Table 3: Percentage of Patients Who Withdrew due to Inadequate Analgesia in Studies 1, 2, and 3 

Study IONSYS 
n=454 

Placebo 
n=273 p-value 

Study 1 27% (64/235) 57% (116/204) <0.0001 
Study 2 25% (36/142) 40% (19/47) 0.049 
Study 3 8% (6/77) 41% (9/22) 0.0001 
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The efficacy of IONSYS was similar across the range of body mass indices studied (<25 to >40 kg/m2 Body Mass Index). 

 

Patients who completed 24 hours of IONSYS treatment in the controlled studies used a wide range of the available 80 doses, with a 

mean of 29 doses per patient (range of 0 to 93 doses).  The majority of patients (56.5%) used between 11 to 50 doses.  One percent of 

patients required a second IONSYS within 24 hours, after exhausting the first IONSYS. 

 

16 HOW SUPPLIED/STORAGE AND HANDLING 

16.1 How Supplied 

IONSYS (iontophoretic transdermal system) is packaged in a sealed tray containing one Controller and one pouched Drug Unit for 

assembly.  For distribution, there are six sealed trays per carton. 

 

NDC 65293-011-06 (carton of six trays containing IONSYS) 

 

16.2 Storage and Handling  

Accidental contact with the hydrogels (on the adhesive side of IONSYS) can result in fatal overdose of fentanyl.  Therefore, the 

IONSYS must only be handled while wearing gloves.  If there is accidental contact with skin, the affected area should be rinsed 

thoroughly with water.  Do not use soap, alcohol, or other solvents to remove the hydrogel because they may enhance the drug’s 

ability to penetrate the skin [see Warnings and Precautions (5.1)]. 

  

IONSYS should be stored at 25°C (77°F); excursions permitted to 15–30°C (59–86°F).  Assemble and use immediately after removal 

from the individually sealed package.  Do not use if the seal on the Tray or Drug Unit pouch is broken or damaged.  

 

16.3 Disposal 

To dispose of a used IONSYS: 

1. With gloves on, pull the red tab to separate the red bottom housing containing fentanyl from IONSYS (see Figure 7a). 

2. Fold the red housing in half with the sticky side facing in (see Figure 7b). 

3. Dispose of the folded over red housing containing the residual fentanyl per your institution’s procedures or by flushing it 

down the toilet.  This step should be witnessed by a second health care provider.  The used bottom housing of IONSYS 

contains fentanyl that could be harmful or fatal if ingested. 

4. Hold down dosing button until the display goes blank and then dispose of rest of IONSYS containing electronics in waste 

designated for batteries. 

 

17 PATIENT COUNSELING INFORMATION 

Advise the patient to read the FDA-approved patient labeling (IONSYS Guide for Patients). 

 

Life-Threatening Respiratory Depression 

 Discuss the risk of respiratory depression with patients, explaining that the risk is greatest when starting IONSYS. Advise 

patients how to recognize respiratory depression and to seek medical attention if they are experiencing breathing difficulties. 

 Advise patients not to leave the hospital with an IONSYS [see Warnings and Precautions (5.1)].  
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 Advise patients not to let anyone else activate the dosing button on the IONSYS since only the patient knows how much pain 

he or she is experiencing.  Patients should be cautioned that allowing others to activate the device may result in a potentially 

fatal overdose [see Dosage and Administration (2.1)].  

 Advise patients not to give IONSYS to other people, as it may lead to a fatal overdose of fentanyl. 

 

Accidental Exposure 

 Advise patients not to let anyone touch IONSYS if it falls off accidentally and to contact their nurse, pharmacist, or doctor 

immediately. Accidental exposure to the fentanyl hydrogel may result in a fatal overdose of fentanyl. 

 Instruct patients not to remove or reposition IONSYS and that IONSYS must be removed only by medical personnel [see 

Warnings and Precautions (5.1)]. 

 Instruct patients not to touch the sticky side of IONSYS and not to touch the gels.  Caution patients that fentanyl is rapidly 

absorbed by the eyes and mouth and could be harmful or fatal if absorbed this way.  Advise patients to inform a health care 

provider if accidental exposure occurs and to immediately rinse the affected area with copious amounts of water.  Soap, 

alcohol, or other solvents should not be used because they may enhance permeability [see Warnings and Precautions (5.1)]. 

 Instruct patients to keep IONSYS out of the reach of children at all times [see Warnings and Precautions (5.1)]. 

 

Addiction, Abuse and Misuse 

 Inform patients that the use of IONSYS, even when taken as recommended can result in addiction, abuse and misuse, which 

can lead to overdose and death [see Warnings and Precautions (5.3)].  

 

Anaphylaxis 

 Advise patients to inform the health care provider of any allergies to fentanyl, cetylpiridinium chloride (e.g., Cepacol®), or 

any components of IONSYS. 

 

Administration Instructions 

 Advise patients that the level of current (62 microA/cm2) provided by IONSYS is generally imperceptible to the patient.   
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IONSYS® Important Device Instructions 

1 EXPLANATION OF STANDARDIZED MEDICAL DEVICE SYMBOLS 

Standardized symbols refer to specific warnings, features, or classifications of the device component of IONSYS® (fentanyl 

iontophoretic transdermal system).  See Table 1 for the symbols and meaning of these symbols.  

Table 1:  Standardized Medical Device Symbols for IONSYS 

Symbol Meaning 

 

Do not reuse 

 

Operating instructions 

 

Caution 

IP54 Dust-protected 

Protected against splashing water 

 

Type body floating (BF) applied part* 

 

Electrostatic discharge (ESD) sensitivity 

 

Magnetic resonance (MR) unsafe 

 
Radio frequency (RF) transmitter 
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Table 2: Normal IONSYS Feedback During Assembly and Patient Use 

Mode Audible Feedback Visual Feedback  
(Light) 

Visual Feedback  
(Digital Display) 

Assemble IONSYS by snapping 
the two parts together 

A single audible 
beep 

Light will blink RED 
momentarily and then start 
blinking GREEN at a slow rate 

Display will flash “88” and then 
transition to steady “0” indicating 
that IONSYS is ready for use and 0 
doses have been delivered 

Ready Mode: IONSYS is ready 
and awaiting patient request for 
dose 

None 
Light will blink GREEN at a 
slow rate 

Display will show the number of 
doses delivered (steady; not 
flashing) 

Patient initiates a dose by pressing 
and releasing the button twice 
within 3 seconds 

A single audible 
beep indicates the 
start of delivery of 
each dose 

The light changes from blinking 
GREEN at a slow rate to blinking 
GREEN at a fast rate 

The display alternates between a 
walking circle and the number of 
doses delivered 

10-minute dose is complete – 
IONSYS returns to Ready Mode 

None 
Light changes from blinking 
GREEN at a fast rate to blinking 
GREEN at a slow rate 

Display will show the number of 
doses delivered (steady; not 
flashing) 

End of Use:  24 hours or 80 doses 
have been completed 

None None.  Light will be Off. 
Display will flash the number of 
doses delivered 

 

If IONSYS does not appear to function immediately, instruct the patient to attempt to initiate a dose again by firmly pressing and 

releasing the button twice within 3 seconds (i.e., double-press).  A single audible beep will be emitted immediately, confirming that 

IONSYS is functional.  Anytime during use, if IONSYS does not function properly, instruct the patient to call a staff member.  Refer 

to the Error Messages table (see Table 3) for possible problems and appropriate course of action.  Error messages provide information 

(e.g., blinking lights, audible beeps) about problems that may occur during operation of IONSYS.   
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Table 3: IONSYS Error Messages:  Blinking Lights and Audible Beeps 

Error Message/Feedback Probable Cause Action Required  

 

Low battery or defective 
IONSYS 

1. Do not use IONSYS. 
2. Dispose of IONSYS. 
3. Place a new IONSYS on a different skin site. 

 

Poor skin contact 

1. If IONSYS appears to be loose or lifting from skin, 
secure IONSYS to patient’s skin by pressing the 
edges with fingers or securing with non-allergenic 
tape. 

2. If using tape, apply it along the long edges to secure 
IONSYS to patient’s skin.  Do not cover button or 
display. 

3. After taping, if IONSYS beeps again, remove and 
dispose.  Place a new IONSYS on a different skin 
site. 

4. Do not tape if evidence of blistered or broken skin. 

 

System error 

1. Remove IONSYS from patient. 
2. Hold down dosing button until beeping stops and 

display goes blank. 
3. Dispose of IONSYS. 
4. Place a new IONSYS on a different skin site. 

 
 

End of use (24 hours or 80 
doses elapsed) 

1. Remove IONSYS from patient. 
2. Hold down dosing button until display goes blank. 
3. Dispose of IONSYS.  
4. Place a new IONSYS on a different skin site. 

 

Electromagnetic Compatibility testing for Immunity, specifically, Electrostatic Discharge (ESD) testing, demonstrated contact 

discharges to the hydrogel touch points caused IONSYS to shut down in a safe mode in several cases.  A safe mode is a mode in 

which the controller cannot be activated; thereby, unable to dispense the drug.  Therefore, IONSYS that shut down due to an ESD 

event are non-operable and deemed defective.  These ESD events only occurred during the task of assembling the controller and drug 

units together. 

 

4 ELECTROMAGNETIC COMPATIBILITY 

IONSYS is designed to be used only in a hospital environment.  In this environment IONSYS was not shown to interfere with nearby 

electronic equipment, and is immune to interference from other electronic equipment.  IONSYS was tested in compliance with IEC 

60601-1-2 at test levels for a hospital environment.  Table 4, Table 5, and Table 6 list tests performed and provide guidance on the 

environment. 

 

Some diagnostic or therapeutic procedures (such as MRI, cardioversion, defibrillation, X-ray, CT, or diathermy), and some electronic 

security systems can exceed the test levels shown in the tables.  Remove IONSYS before exposure to MRI, cardioversion, 
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defibrillation, X-ray, CT, or diathermy.  IONSYS contains radio-opaque components and may interfere with an X-ray image or CT 

scan. Avoid exposing IONSYS to electronic security systems.  Electrostatic discharge can exceed the test levels shown in the tables.  

Avoid contact with synthetic materials (such as carpeted flooring) to reduce the possibility of electrostatic discharge.  

Communications equipment (such as base stations for radio telephones and land mobile radios, amateur radio, AM and FM radio 

broadcast and TV broadcast and Radio), and Radio Frequency Identification (RFID) transmitters, can exceed the test levels shown in 

the tables.   

 

Minimize exposure to sources of electromagnetic radiation by adhering to the separation distances found in Table 6.  If exposure to the 

procedures, electronic security systems, electrostatic discharge, communications equipment, or RFID systems occurs, and if IONSYS 

does not appear to function normally as described in Table 2, IONSYS should be removed and replaced with a new IONSYS.  

Table 4: Guidance and Manufacturer’s Declaration – Electromagnetic Emissions 

IONSYS is intended for use in the electromagnetic environment specified below. The health care provider should 
assure that IONSYS is used in such an environment. 

Emission Test Compliance Electromagnetic Environment – Guidance 

RF emissions 

CISPR 11 
Group 1 

IONSYS uses RF energy only for its internal 
function.  Therefore, its RF emissions are very low 
and are not likely to cause any interference in 
nearby electronic equipment. 

RF emissions 

CISPR 11 
Class B 

IONSYS is suitable for use in all establishments, 
including domestic establishments and those 
directly connected to the public low-voltage power 
supply network that supplies buildings used for 
domestic purposes. NOTE: IONSYS is indicated 
for hospital use only. 

 

Table 5:  Guidance and Manufacturer’s Declaration – Electromagnetic Immunity 

IONSYS is intended for use in the electromagnetic environment specified below. The health care provider should 
assure that IONSYS is used in such an environment.   

Immunity Test IEC 60601 

Test Level 

Compliance Level Electromagnetic Environment – 
Guidance 

Electrostatic  

Discharge (ESD) 

IEC 61000-4-2 

± 6kV contact 

± 8kV air 

± 6kV contact 

± 8kV air 

Floors should be wood, concrete, or 
ceramic tile.  If floors are covered with 
synthetic material, the relative humidity 
should be at least 30%. 
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Power frequency 

(50/60Hz) magnetic field 

IEC 61000-4-8 

3 A/m 3 A/m 

Power frequency magnetic fields should 
be at levels characteristic of a typical 
location in a typical hospital 
environment.(a) 

IONSYS is MR UNSAFE.  Remove 
IONSYS before an MRI procedure. 

 

Radiated RF 

IEC 61000-4-3 

3 V/m 

80 MHz to 2.5 GHz 

3 V/m 

80 MHz to 2.5 GHz 

RF communications equipment and 
RFID transmitters should be used no 
closer to IONSYS than the 
recommended separation distance 
calculated from the equation applicable 
to the frequency of the transmitter.(a) 

Recommended separation distance: 

1.2√ 				150	 	 	800	  
                   

2.3√ 					800	 	 	2.5	  

Where P is the maximum power output 
of the transmitter in watts (W) according 
to the transmitter manufacturer and d is 
the recommended separation distance in 
meters (m). 

Interference may occur in the vicinity of 
equipment marked with the following 
symbol: 

 

(a) Field strengths, as determined by an electromagnetic site survey, must be less than the stated compliance 
level.  Remove IONSYS to prevent exposure to field strengths that exceed the stated compliance level.  
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Table 6: Recommended Separation Distances between RF Transmitters and IONSYS 

IONSYS is intended for use in an electromagnetic environment in which radiated RF disturbances are controlled. 
The health care provider can help prevent electromagnetic interference by maintaining a minimum distance (meters) 
between RF transmitters and IONSYS as recommended below, according to the maximum output power (watts) of 
the transmitter.  

Rated maximum output 
power of transmitter 

(watts) 

Separation distance according to frequency of transmitter 

(meters) 

 

150 kHz to 800 MHz 

 

800 MHz to 2.5 GHz 

0.01 0.12 0.23 

0.1 0.38 0.73 

1 1.2 2.3 

10 3.8 7.3 

100 12 23 

For transmitters rated at a maximum output power not listed above, the recommended separation distance d in 
meters (m) can be estimated using the equation applicable to the frequency of the transmitter, where P is the 
maximum output power rating of the transmitter in watts (W) according to the transmitter manufacturer.  

NOTE: For 1W RFID transmitters, the recommended separation distance is 2.3 meters. 

NOTE: At 800 MHz, the separation distance for the higher frequency range applies. 

NOTE: These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and 
reflection from structures, objects, and people. 

 
For questions about IONSYS, including product returns, call 1-877-488-6835. 
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IONSYS Guide for Patients  
IONSYS® (eye-AHN-sis) 

(fentanyl iontophoretic transdermal system) CII 
 
 

Important:  
 IONSYS is only for use in the hospital.  Do not leave the hospital with an IONSYS on your skin.  
 IONSYS can cause life-threatening breathing problems or death if it is used other than described 

in the section “How do I use IONSYS?” below. 
 Keep IONSYS out of the reach of children. 

 

 
 

What is IONSYS?  
IONSYS: 
 contains the prescription medicine, fentanyl. 

Fentanyl is a very strong narcotic pain medicine 
(opioid). 

 is only used in the hospital for adults with short-
term pain after surgery 

 is a patient-controlled medicine system that 
sticks to the skin.  It will be applied by your 
healthcare provider on your upper outer arm or 
chest. 

Do not use IONSYS if you are allergic to: 
 fentanyl 
 Cepacol (cetylpiridinum chloride) 

Your healthcare provider: 
 will tell you about IONSYS and teach you how 

to use it. 
 will put IONSYS on the skin (of your chest or 

upper outer arm) after your surgery 
 will control pain from your surgery with other 

pain medicines until you are awake enough to 
use IONSYS 

 will check you for side effects from IONSYS. 
 must replace your IONSYS as needed.  You 

should not replace your IONSYS yourself. 
 will remove your IONSYS before you leave 

the hospital.  Do not leave the hospital with 
an IONSYS on your skin. 
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How do I use IONSYS? 
 You can push the IONSYS dosing button when 

you are experiencing pain or just before you do 
an activity that may increase your pain - such as 
physical therapy or getting out of bed. 

 To get a dose of pain medicine from IONSYS, 
press and release the dosing button twice 
within 3 seconds. 

 

 
 
 When you push the dosing button you will hear a 

single beep and the green light will start blinking 
quickly.  The green light will continue to blink 
quickly for the 10 minutes it takes to deliver a 
dose of IONSYS. 

 During this time, IONSYS will not deliver 
another dose even if you press the dosing button 
again.   

 IONSYS can only be activated every 10 minutes. 
 When IONSYS is finished delivering a dose, the 

green light will start blinking slowly. This means 
you can give yourself more pain medicine, if 
needed.  Just press and release the dosing button 
twice within 3 seconds like you did before. The 
digital display will tell your healthcare provider 
how many doses you have received. Each 
IONSYS may be used for up to 24 hours or a 
maximum of 80 doses, whichever comes first. 

 If IONSYS starts beeping at any time tell your 
healthcare provider right away. 

 Tell your healthcare provider right away if: 
o you have any questions about 

IONSYS 

o you are still having pain 

o IONSYS falls off your skin 

o you have trouble using IONSYS 

Your healthcare provider will check your IONSYS 
to make sure it is working properly. 

Do not: 
 Do not let anyone else press the IONSYS 

dosing button for you.  You are the only 
person who should push the dosing button. 

 Do not touch IONSYS if it falls off of your 
skin. Tell your healthcare provider right away 
if your IONSYS comes off of your skin. Rinse 
your hands with water (do not use soap) right 
away if you accidentally touch the sticky side 
of IONSYS, and tell your healthcare provider 
right away. 

 Do not let others touch IONSYS. 
 Do not remove or replace IONSYS yourself. 
 Do not leave the hospital with an IONSYS on 

your skin. Make sure your healthcare 
provider removes your IONSYS before you 
leave the hospital. 

 IONSYS is MR Unsafe and should not be 
brought into an MRI environment.  
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CENTER FOR DRUG EVALUATION AND 

RESEARCH 

APPLICATION NUMBER: 

021338Orig1s005 

REMS 



Initial REMS approval: 4/2015

NDA 21338 IONSYS® (fentanyl iontophoretic transdermal system) 

Fentanyl/Opioid 

The Medicines Company 

8 Sylvan Way, Parsippany NJ 07054 

Phone:  973-290-6050 

RISK EVALUATION AND MITIGATION STRATEGY (REMS) 

I.  GOAL 

The goal of the IONSYS REMS is to mitigate the risk of respiratory depression resulting from 
accidental exposure to persons for whom it is not prescribed by: 

Ensuring dispensing to patients in certified hospitals only; and 

Informing healthcare providers of the serious risk of respiratory depression resulting from 
accidental exposure. 

II. REMS Elements 

A. Elements to Assure Safe Use 

1. IONSYS is dispensed to patients only in hospitals that are specially certified. 

a. To become specially certified to dispense IONSYS in the IONSYS REMS Program, 
each certified hospital must:  

i. Designate an Authorized Representative to complete the enrollment process 
by submitting the completed IONSYS REMS Hospital Enrollment Form on 
behalf of the certified hospital. 

ii. Ensure the Authorized Representative will oversee implementation and 
compliance with the IONSYS REMS Program requirements by the 
following:

1) Review the IONSYS REMS Safety Brochure: Guide for Nurses and 
Pharmacists (to which the IONSYS Instructions for Use and Disposal
and the IONSYS Guide for Patients are attached) and successfully 
complete the IONSYS REMS Knowledge Assessment. 

2) Ensure that all staff involved in the dispensing and administration of 
IONSYS are trained on the IONSYS REMS Program requirements as 
described in the Ionsys REMS Safety Brochure: Guide for Nurses and 
Pharmacists (to which the IONSYS Instructions for Use and Disposal 
and the IONSYS Guide for Patients are attached) and successfully 
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complete the Ionsys Knowledge Assessment, and understand the key 
risk messages for patients described in the IONSYS Patient Guide.  

3) Ensure that the certified hospital staff involved in the prescribing, 
dispensing, and administration of IONSYS are informed of risk of 
respiratory depression and the elements of the IONSYS REMS by 
distributing the Dear Healthcare Provider Letters and  Dear Hospital 
Pharmacy Letter within 3 weeks of receiving notification from the 
Medicines Company of certification in the IONSYS REMS Program. 

4) Renew enrollment in the IONSYS REMS Program every 3 years from 
initial enrollment. 

5) Put processes and procedures in place to ensure that IONSYS is not 
dispensed for use outside of a certified hospital. 

6) Comply with requests to be audited by The Medicines Company, 
FDA, or a third party to ensure that all training, processes and 
procedures for the IONSYS REMS Program are in place and are being 
followed and appropriate documentation is available upon request. 

b. A certified hospital must re-certify in the IONSYS REMS Program within 4 weeks if 
the hospital  designates a new Authorized Representative.  

c. The Medicines Company will: 

i. Ensure that IONSYS is dispensed only by hospitals that are specially certified.  

ii. Ensure that certified hospital enrollment can be completed online, faxed, or 
mailed to the IONSYS REMS Program.  

iii. Ensure that certified hospital are notified when they have been certified by the 
IONSYS REMS Program. Ensure that the Authorized Representative in certified 
hospitals are notified following certification in the IONSYS REMS program. 
This notification must include a certification notification letter, Dear Healthcare 
Provider Letters and  Dear Hospital Pharmacy Letter which the Authorized 
Representative must distribute to fulfill certification requirements in the IONSYS 
REMS Program.  

iv. Verify every year that the Authorized Representative is the current designated 
Authorized Representative for the certified hospitals.  If different, the hospital 
will be required to re-certify with a new Authorized Representative. 

2. IONSYS will be dispensed to patients only in certain healthcare settings, specifically certified 
hospitals.

a. The Medicines Company will ensure that IONSYS will be dispensed only in certified 
hospitals to ensure healthcare providers who prescribe and administer IONSYS are 
informed about the serious risk of respiratory depression resulting from accidental 
exposure.
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3. The following materials are part of the REMS and are appended:   

a. IONSYS REMS Safety Brochure: Guide for Nurses and Pharmacists  

b. IONSYS REMS Knowledge Assessment 

c. IONSYS REMS Dear Healthcare Provider Letters  

d. IONSYS REMS Dear Hospital Pharmacy Letter 

e. IONSYS REMS Hospital Enrollment Form 

III. Implementation System 

a. The Medicines Company will ensure that IONSYS is only distributed to certified  hospitals 
by: 

i. Ensuring that wholesalers/distributors who distribute IONSYS comply with 
the program requirements for wholesalers/distributors.  In order for a 
wholesalers/distributor to distribute IONSYS, the wholesalers/distributor 
must: 

1) Put processes and procedures in place to verify, prior to distributing 
IONSYS, that the hospitals are certified. 

2) Train all relevant staff on the IONSYS REMS Program requirements. 
3) Agree to be audited by The Medicines Company, FDA, or a third party 

to ensure that all processes and procedures are in place and are being 
followed for the IONSYS REMS Program and appropriate 
documentation is available upon request. 

4) Agree to maintain distribution records and provide distribution data to 
the The Medicines Company 

ii. Ensuring that wholesalers/distributors maintain distribution records of all 
shipments of IONSYS and agree to provide the data to the The Medicines 
Company. 

b. The Medicines Company will monitor distribution data and audit the wholesalers/ distributors 
within 180 days after the wholesaler/distributor initiates participation in the REMS program 
to ensure that all processes and procedures are in place and functioning to support the 
requirements of the IONSYS REMS Program. Corrective action will be instituted by The 
Medicines Company if noncompliance is identified.  Corrective action may include de-
certifying non-compliant hospitals. 

c. The Medicines Company will maintain a validated, secure database of hospitals who are 
certified to dispense IONSYS in the IONSYS REMS Program. 

d. The Medicines Company will ensure that the certified hospitals REMS requirements are met 
and may de-certify non-compliant hospitals if the requirements do not continue to be met. 

Reference ID: 3744414



e. The Medicines Company will maintain records of IONSYS distribution to certified hospitals, 
certified hospitals, and wholesalers/distributors to meet REMS requirements. 

f. The Medicines Company will ensure all materials listed in or appended to the IONSYS 
REMS are available through the Ionsys REMS Program website 
(www.IONSYSREMS.COM) or through the Ionsys REMS Program Call Center.The REMS 
program website will include the option to print the Full Prescribing Information and 
IONSYS REMS materials, including the Knowledge Assessment. The IONSYS product 
website will include a prominent REMS-specific link to IONSYS REMS Program website 
(www.IONSYSREMS.com).   

g. The Medicines Company will monitor and audit the certified hospitals within 180 days after 
the hospitals places its first order of IONSYS to ensure that all processes and procedures are 
in place and functioning to support the requirements of the IONSYS REMS Program. These 
certified hospitals will also be included in The Medicines Company’s ongoing monitoring 
and annual audit plan. Corrective action will be instituted by The Medicines Company if 
noncompliance is identified.  Corrective action may include de-certifying non-compliant 
hospitals.

h. The Medicines Company will take reasonable steps to improve implementation of and 
compliance with the requirements in the IONSYS REMS Program based on monitoring and 
evaluation of the IONSYS REMS Program. 

IV. Timetable for Submission of Assessments 

The Medicines Company will submit REMS assessments to the FDA at 6 months and 12 months from the 
approval date of the initial REMS and annually thereafter.  To facilitate inclusion of as much information 
as possible while allowing reasonable time to prepare the submission, the reporting interval covered by 
each assessment should conclude no earlier than 60 days before the submission date for that assessment.  
The Medicines Company will submit each assessment so that it will be received by the FDA on or before 
the due date.
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If you have any questions regarding IONSYS or the IONSYS REMS Program call 877-488-6835

IONSYS® REMS SAFETY BROCHURE:
GUIDE FOR NURSES AND PHARMACISTS

1

Version 1.0 - April 25, 2015

This guide is for pharmacists and nurses who dispense and/or administer IONSYS® (fentanyl iontophoretic transdermal system) for 
patient use. It includes information about the very important risk messages associated with the IONSYS Risk Evaluation and Mitigation
Strategy (REMS) required by the Food and Drug Administration (FDA). 

WHAT IS IONSYS?

IONSYS is an opioid analgesic that should only be used for the short-term management of acute postoperative pain in adult patients 
requiring opioid analgesia in the hospital. IONSYS is a patient-controlled analgesia product that enables surgical patients to push a 
button to dispense fentanyl transdermally as needed for pain. Only the patient may activate IONSYS. Hospital pharmacies will not dispense 
IONSYS for outpatient use.

WHAT IS A REMS?

A Risk Evaluation and Mitigation Strategy (REMS) is a strategy to manage known or potential serious risks associated with a drug and 
is required by the US Food and Drug Administration (FDA) to ensure that the benefits of the drug outweigh its risks.

Treatment with fentanyl, the active component of IONSYS, may result in potentially life-threatening respiratory depression and death.
The Medicines Company has worked with the FDA to develop the IONSYS REMS to prevent such respiratory depression resulting from 
accidental exposure to persons for whom it is not prescribed. 

Educating nurses, pharmacists, and other healthcare providers about the risk of respiratory depression resulting from accidental exposure
associated with IONSYS and ways this risk can be mitigated is an important part of this REMS. The IONSYS REMS also requires that
hospitals be certified in the IONSYS REMS Program in order to dispense IONSYS. 

WHAT ARE THE ROLES OF NURSES AND PHARMACISTS IN THE SAFE USE OF IONSYS? 

Hospital nurses play a critical role in ensuring the safe use of IONSYS. Before administering IONSYS, all nurses must be trained on its 
safe use, including its assembly, application, trouble shooting, and safe removal/disposal of IONSYS before each patient leaves the hospital. 
This also includes understanding that IONSYS can only be used in a hospital setting. Nurses should also be involved in educating the 
patient on how to use IONSYS in a safe manner, responding to alerts/notifications and alarms, ensuring proper adhesion of IONSYS,
monitoring analgesic use from the digital display on the controller screen, and discontinuing/disposing IONSYS after patient use. 

Pharmacists must also be trained since they will play an important role in the safe use of IONSYS. Pharmacists may be asked to take 
the lead in developing and implementing the processes and procedures necessary for their hospital to become certified by the IONSYS 
REMS Program. They may also be asked to assist in training other hospital staff in the safe use of IONSYS. Additionally, they could
serve as a resource when IONSYS is implemented hospital-wide. Finally, pharmacists will order IONSYS from wholesalers, dispense 
them to the appropriate controlled storage locations on hospital floors, help with troubleshooting, and ensure that patients do not 
receive IONSYS as a medication when they leave the hospital. 

Nurses and pharmacists must review this information and complete an IONSYS REMS Knowledge Assessment prior to dispensing or 
administering IONSYS for patient use. Hospitals will also be required to keep a record of all nurses and pharmacists who complete the 
knowledge assessment.
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HOW CAN IONSYS BE USED SAFELY?

  •  Hospitals must be certified in the IONSYS REMS Program to order, dispense, and administer IONSYS

  •  IONSYS should only be used by patients in a hospital setting, must be discontinued prior to the patient leaving the hospital, and cannot 
     be dispensed for use outside the hospital

  •  Nurses and pharmacists must review key risk messages with patients using the IONSYS Guide for Patients (included with each 
IONSYS and as Attachment A)

      -  Only the patient should administer doses from IONSYS 

      -  The IONSYS hydrogels should not come into contact with the patient's fingers or mouth. Ingestion or contact with mucous membranes 
         could lead to absorption of a potentially fatal dose of fentanyl

      -  Patients should immediately inform their nurse or pharmacist if IONSYS falls off or it starts beeping

      -  Patients should never leave the hospital with IONSYS

  •  Healthcare providers and those for whom IONSYS is not prescr bed should avoid contact with the hydrogel 

  •  Accidental exposure to an intact IONSYS or to the hydrogel component, especially by children, through contact with skin or contact with 
     mucous membranes, can result in a fatal overdose of fentanyl

ARE THERE INSTRUCTIONS ON HOW TO USE IONSYS? 

Refer to Attachment B for the IONSYS Instructions for Use and Disposal.

HEALTHCARE PROVIDER EDUCATION AND TRAINING 

It is important that healthcare providers within certified hospitals are aware of the risks associated with IONSYS; and that they are properly 
trained on the assembly and appropriate use of IONSYS. It is also important to teach patients how to operate IONSYS to self-administer 
doses of fentanyl as needed to manage their acute, short-term, postoperative pain. Tools for healthcare provider training and patient 
training include:

IONSYS REMS MATERIALS (Available on www.IONSYSREMS.com website)

Dear Healthcare Provider Letters: Intended for Hospital Heads of Pharmacy, Nursing, General Surgery, Anesthesia, Obstetrics and 
Gynecology, and Orthopedics at certified hospitals.

IONSYS REMS Hospital Enrollment Form: IONSYS can only be prescribed, dispensed, and administered in hospitals which are certified
in the IONSYS REMS Program. Among other requirements, the hospital Authorized Representative must ensure the institution has 
documented processes in place to ensure that IONSYS is not dispensed for use outside of the certified hospital. 

IONSYS REMS Knowledge Assessment: This document tests healthcare providers’ knowledge of the appropriate assembly and use of 
IONSYS, including important risk messages associated with the safe use of IONSYS. 

IONSYS REMS Website: This guide, other educational materials, letters, the IONSYS REMS Hospital Enrollment Form, and other 

important safety information are available on the IONSYS REMS Website (www.IONSYSREMS.com).
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OTHER IONSYS MATERIALS (Available on www.IONSYSREMS.com website)

IONSYS Instructions for Use and Disposal (IFUD): This is a helpful guide that explains how to safely use and dispose of IONSYS. It also 
includes a section on how to trouble shoot any problems with IONSYS. This IFUD is included with each IONSYS and on the IONSYS 
REMS website.

IONSYS Guide for Patients: A quick reference guide for patients with patient-friendly text describing how to use IONSYS and important 
risk messages to review with patients to promote the safe use of IONSYS. This guide is included with each IONSYS and on the IONSYS
REMS website.

Full Prescribing Information: This document provides the full prescr bing information for IONSYS (fentanyl iontophoretic transdermal 
system), which includes instructions for use and disposal. (It also includes the IONSYS Guide for Patients as an attachment).

ADVERSE EVENT REPORTING 

Healthcare providers should report all suspected adverse reactions associated with the use of IONSYS. Please contact The Medicines
Company via the IONSYS REMS Program toll-free at 1-877-488-6835 or the FDA at 1-800-FDA-1088 or at http://www.fda.gov/medwatch.

CONTACT INFORMATION FOR THE IONSYS REMS PROGRAM 

www.IONSYSREMS.com or toll free at 1-877-488-6835.

Attachment A:  IONSYS Guide for Patients

Attachment B: IONSYS Instructions for Use and Disposal
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IONSYS Guide for Patients
IONSYS® (eye-AHN-sis)

(fentanyl iontophoretic transdermal system) CII

Important:  
IONSYS is only for use in the hospital.  Do not leave the hospital with an IONSYS on your skin. 
IONSYS can cause life-threatening breathing problems or death if it is used other than described 
in the section “How do I use IONSYS?” below.
Keep IONSYS out of the reach of children.

What is IONSYS? 
IONSYS:

contains the prescription medicine, fentanyl.
Fentanyl is a very strong narcotic pain medicine
(opioid). 
is only used in the hospital for adults with short-
term pain after surgery
is a patient-controlled medicine system that
sticks to the skin.  It will be applied by your 
healthcare provider on your upper outer arm or 
chest.

Do not use IONSYS if you are allergic to: 
fentanyl
Cepacol (cetylpiridinum chloride) 

Your healthcare provider: 
will tell you about IONSYS and teach you how 
to use it. 
will put IONSYS on the skin (of your chest or
upper outer arm) after your surgery
will control pain from your surgery with other 
pain medicines until you are awake enough to
use IONSYS
will check you for side effects from IONSYS.
must replace your IONSYS as needed.  You 
should not replace your IONSYS yourself. 
will remove your IONSYS before you leave
the hospital.  Do not leave the hospital with 
an IONSYS on your skin.
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How do I use IONSYS? 
You can push the IONSYS dosing button when 
you are experiencing pain or just before you do 
an activity that may increase your pain - such as
physical therapy or getting out of bed. 
To get a dose of pain medicine from IONSYS,
press and release the dosing button twice
within 3 seconds.

When you push the dosing button you will hear a 
single beep and the green light will start blinking 
quickly.  The green light will continue to blink 
quickly for the 10 minutes it takes to deliver a 
dose of IONSYS. 
During this time, IONSYS will not deliver 
another dose even if you press the dosing button 
again.   
IONSYS can only be activated every 10 minutes. 
When IONSYS is finished delivering a dose, the 
green light will start blinking slowly. This means 
you can give yourself more pain medicine, if 
needed.  Just press and release the dosing button 
twice within 3 seconds like you did before. The 
digital display will tell your healthcare provider
how many doses you have received. Each 
IONYSYS may be used for up to 24 hours or a
maximum of 80 doses, whichever comes first. 
If IONSYS starts beeping at any time tell your 
healthcare provider right away.
Tell your healthcare provider right away if:

o you have any questions about 

IONSYS

o you are still having pain

o IONSYS falls off your skin

o you have trouble using IONSYS

Your healthcare provider will check your IONSYS 
to make sure it is working properly.

Do not: 
Do not let anyone else press the IONSYS 
dosing button for you.  You are the only 
person who should push the dosing button.
Do not touch IONSYS if it falls off of your 
skin. Tell your healthcare provider right away
if your IONSYS comes off of your skin. Rinse 
your hands with water (do not use soap) right
away if you accidentally touch the sticky side 
of IONSYS, and tell your healthcare provider
right away.
Do not let others touch IONSYS. 
Do not remove or replace IONSYS yourself.
Do not leave the hospital with an IONSYS on
your skin. Make sure your healthcare 
provider removes your IONSYS before you 
leave the hospital. 
IONSYS is MR Unsafe and should not be 
brought into an MRI environment.  
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If you have any questions regarding IONSYS or the IONSYS REMS Program call 877-488-6835

IONSYS® REMS Knowledge Assessment

Version 1.0 - April 25, 2015

Page 1 of 3

The nine questions below will test your knowledge of the appropriate use of IONSYS® (fentanyl iontophoretic transdermal system), including
important risk messages associated with its safe use. Please review the following materials before taking this Knowledge Assessment:

  •  IONSYS REMS Safety Brochure: Guide for Nurses and Pharmacists
  •  IONSYS Instructions for Use and Disposal
  •  IONSYS Guide for Patients
  •  IONSYS Full Prescribing Information

After answering all questions, please fill in your details and do the following:
  •  If you are the Hospital Authorized Representative, please fax the completed pages to 1-877-488-8601. You may also complete and 
     submit this online at www.IONSYSREMS.com.
  •  If you are a Nurse or Pharmacist, please provide your completed assessment to your Authorized Representative

Name (first, middle, and last):       

Affiliation with Hospital (please check one):

Hospital Authorized Representative   Nurse   Pharmacist    Other: _____________________________

Name of Hospital:

Hospital Pharmacy Street Address:    

City:        State:   Zip Code:

DEA License Number (Authorized Representative only):

Hospital Authorized Representative, Nurse, or Pharmacist

Question 1

The IONSYS Risk Evaluation and Mitigation Strategy (REMS) is required by the Food and Drug Administration (FDA) to: Select one option.

 A.  Prevent respiratory depression resulting from accidental exposure to persons for whom it is not prescribed

 B.  Educate healthcare providers about the risk of respiratory depression associated with IONSYS

 C.  Ensure that IONSYS is dispensed and administered only within hospitals

 D.  All of the above

Question 2

It is important that only healthcare providers are educated about the safe use of IONSYS. Select one option.

 A.  True

 B.  False

Reference ID: 3744414



If you have any questions regarding IONSYS or the IONSYS REMS Program call 877-488-6835

IONSYS® REMS Knowledge Assessment

Version 1.0 - April 25, 2015

Page 2 of 3

Question 3

IONSYS may be sent home with the patient upon leaving from the hospital. Select one option.

 A.  True

 B.  False

Question 4

Healthcare providers (nurses and pharmacists) should avoid contact with the IONSYS hydrogel (i.e., wear gloves) when: 

Select one option.

 A.  Applying IONSYS

 B.  Monitoring Patient Use of IONSYS

 C.  Removing IONSYS

 D.  Disposing of IONSYS

 E.  All of the above

Question 5

The IONSYS Guide for Patients contains important information for the patient.  Which one of the following statements is accurate? 

Select one option.

 A.  The IONSYS REMS Program will provide this guide to patients by mail after a patient has left the hospital.

 B.  This guide only needs to be reviewed with the patient's caregiver before initiating treatment with IONSYS, because the 

       patient may not be able to understand the instructions for use

 C.  This guide should be reviewed with patients and caregivers before initiating treatment with IONSYS

 D.  The IONSYS Guide for Patients can only be obtained from hospital pharmacies

Question 6

There is a risk of fatal overdose with inappropriate use or handling of IONSYS. Which of the following answers is most accurate?

Select one option.

 A.  IONSYS can be fatal if misused by children

 B.  IONSYS can be fatal if used by anyone for whom it is not prescribed

 C.  IONSYS can be fatal if the hydrogels are ingested or if they come into contact with a healthcare provider’s or patient's 

                    mucous membranes

 D.  All of the above

Name (first, middle, and last):          
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Question 7

Which of the following statements is accurate regarding safe disposal of IONSYS? Select one option.

 A.  IONSYS units should be removed using gloves - assuring both hydrogels remain with the unit

 B.  The bottom housing containing the gels should be separated from the electronics (top housing) by pulling the red tab, and 

       the bottom should be folded in half with the sticky side facing in. It should be disposed by flushing down the toilet or following

                    institutional procedures

 C.  Disposal of IONSYS should comply with hospital operating policies and procedures

 D.  All of the above

Question 8

Which of the following factors increases the risk of overdose of fentanyl from IONSYS? Select one option.

 A.  Instructing someone other than the patient to administer doses from IONSYS

 B.  The patient must press the dose button twice within 3 seconds to administer a dose from IONSYS

 C.  Applying only one IONSYS to a patient at any time

 D.  IONSYS should only be applied to patients who can understand how to use IONSYS without help

Question 9

What action is most likely to prevent IONSYS from being used outside of the hospital? Select one option.

 A.  Having inadequate record keeping of IONSYS dispensing

 B.  Removing IONSYS from the patient prior to leaving the hospital

 C.  Having inadequate hospital procedures for IONSYS disposal

 D.  Applying IONSYS to the upper, outer arm, or chest
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Subject: Risk of respiratory depression resulting from accidental exposure to IONSYS® (fentanyl iontophoretic transdermal system); 
FDA-required Risk Evaluation and Mitigation Strategy (REMS)

Dear Department Head, Obstetrics and Gynecology:
The purpose of this letter is to inform you of important safety information for IONSYS, a patient-controlled iontophoretic transdermal system 
providing patient controlled analgesia of fentanyl, an opioid agonist. 

IONSYS has been approved by the US Food and Drug Administration (FDA) for the short term management of acute postoperative pain in 
adult patients requiring opioid analgesia while in the hospital. IONSYS contains fentanyl, a Schedule II controlled substance (CII) with abuse 
similar to other opioid analgesics. Patients should be titrated to an acceptable level of analgesia before initiating treatment with IONSYS.

The FDA has determined that a Risk Evaluation and Mitigation Strategy (REMS) is necessary to ensure that the benefits of IONSYS outweigh 
the risk of respiratory depression resulting from accidental exposure. Recently, your hospital became certified in the IONSYS REMS Program.

SAFE USE OF IONSYS

  •  Hospitals must be certified in the IONSYS REMS Program to order, dispense, and administer IONSYS
  •  Nurses and pharmacists must review key risk messages for healthcare providers using the healthcare provider education and training 
     listed below
  •  IONSYS should only be used by patients in a hospital setting, must be discontinued prior to leaving the hospital, and cannot be dispensed 
     for use outside the hospital
  •  Nurses and pharmacists must review key risk messages with patients using the IONSYS Guide for Patients
  •  Healthcare providers should avoid contact with the hydrogel

HEALTHCARE PROVIDER EDUCATION AND TRAINING

It is important that healthcare providers within certified hospitals are aware of the risks associated with IONSYS; and that they are properly 
trained on the setup and appropriate use of IONSYS. Tools for healthcare provider training and patient education include:

  1. IONSYS REMS Safety Brochure: Guide for Nurses and Pharmacists: A guide for nurses and pharmacists who dispense, set up, 
       and/or administer IONSYS. It includes clear information about the important risk messages associated with the IONSYS REMS Program 
       required by the FDA. (It also includes the IONSYS Instructions for Use and Disposal and the IONSYS Guide for Patients as 
       attachments). A copy of the safety brochure is enclosed with this letter.

  2. IONSYS REMS Knowledge Assessment: This document tests healthcare providers' knowledge of the appropriate set up and use of 
       IONSYS, including important risk messages associated with the safe use of IONSYS. A copy is enclosed with this letter.

  3. Full Prescribing Information: This document provides the full prescribing information for IONSYS (fentanyl iontophoretic transdermal 
       system), which includes instructions for use and disposal. (It also includes the IONSYS Guide for Patients as an attachment).

  4. Dear Healthcare Provider Letters: Intended for certified hospital Heads of Pharmacy, Nursing, General Surgery, Anesthesia, Obstetrics 
       and Gynecology, and Orthopedics.
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  5. IONSYS REMS Hospital Enrollment Form: IONSYS can only be ordered, dispensed, and administered in hospitals which are certified 
       in the IONSYS REMS Program. The hospital Authorized Representative ensures that the institution has documented processes in place 
       to ensure compliance with the requirements of the IONSYS REMS including the requirement that IONSYS is not dispensed for use 
       outside of the certified hospital. 

  6. IONSYS REMS Website: Tools for healthcare provider training and patient education, letters, the IONSYS REMS Hospital Enrollment
       Form, and other important safety information are available on the IONSYS REMS Website (www.IONSYSREMS.com).

HOSPITAL CERTIFICATION

Hospitals must certify in the IONSYS REMS Program. To become certified, an Authorized Representative of the hospital (e.g., Pharmacy 
and Therapeutics Chair, Pharmacy Director, Medical Chief of Staff, or Head of Nursing Staff) must review the IONSYS REMS tools for 
healthcare provider training and patient education, successfully complete the IONSYS REMS Knowledge Assessment, and submit the 
IONSYS REMS Hospital Enrollment Form. In order to complete certification, the Authorized Representative must train staff and develop 
processes, procedures, and/or other measures (e.g., order sets) to ensure IONSYS is not dispensed for use outside of the certified hospital.

Healthcare providers and patients are encouraged to report adverse events in patients taking IONSYS to The Medicines Company via the 
IONSYS REMS Program at 1-877-488-6835 or the FDA at 1-800-FDA-1088 (1-800-332-1088), or visit www.fda.gov/medwatch.

This letter is not a comprehensive description of the risks associated with the use of IONSYS. Refer to the full Prescribing Information for a 
complete description of these risks.

If you have questions about the IONSYS REMS Program or how hospitals are certified in the IONSYS REMS Program, please visit 
www.IONSYSREMS.com for more information or call the toll-free number: 1-877-488-6835. 

Sincerely,

The Medicines Company
Enclosures:

Full Prescribing Information
IONSYS REMS Safety Brochure: Guide for Nurses and Pharmacists
IONSYS REMS Knowledge Assessment

Reference ID: 3744414



If you have any questions regarding IONSYS or the IONSYS REMS Program call 877-488-6835

IMPORTANT DRUG WARNING

Page 1 of 2

Version 1.0 - April 25, 2015

Month Year

Subject: Risk of respiratory depression resulting from accidental exposure to IONSYS® (fentanyl iontophoretic transdermal system); 
FDA-required Risk Evaluation and Mitigation Strategy (REMS)

Dear Department Head, Nursing:
The purpose of this letter is to inform you of important safety information for IONSYS, a patient-controlled iontophoretic transdermal system 
providing patient controlled analgesia of fentanyl, an opioid agonist. 

IONSYS has been approved by the US Food and Drug Administration (FDA) for the short term management of acute postoperative pain in 
adult patients requiring opioid analgesia while in the hospital. IONSYS contains fentanyl, a Schedule II controlled substance (CII) with abuse 
similar to other opioid analgesics. Patients should be titrated to an acceptable level of analgesia before initiating treatment with IONSYS.

The FDA has determined that a Risk Evaluation and Mitigation Strategy (REMS) is necessary to ensure that the benefits of IONSYS outweigh 
the risk of respiratory depression resulting from accidental exposure. Recently, your hospital became certified in the IONSYS REMS Program.

SAFE USE OF IONSYS

  •  Hospitals must be certified in the IONSYS REMS Program to order, dispense, and administer IONSYS
  •  Nurses and pharmacists must review key risk messages for healthcare providers using the healthcare provider education and training 
     listed below
  •  IONSYS should only be used by patients in a hospital setting, must be discontinued prior to leaving the hospital, and cannot be dispensed 
     for use outside the hospital
  •  Nurses and pharmacists must review key risk messages with patients using the IONSYS Guide for Patients
  •  Healthcare providers should avoid contact with the hydrogel

HEALTHCARE PROVIDER EDUCATION AND TRAINING

It is important that healthcare providers within certified hospitals are aware of the risks associated with IONSYS; and that they are properly 
trained on the setup and appropriate use of IONSYS. Tools for healthcare provider training and patient education include:

  1. IONSYS REMS Safety Brochure: Guide for Nurses and Pharmacists: A guide for nurses and pharmacists who dispense, set up, 
       and/or administer IONSYS. It includes clear information about the important risk messages associated with the IONSYS REMS Program 
       required by the FDA. (It also includes the IONSYS Instructions for Use and Disposal and the IONSYS Guide for Patients as 
       attachments). A copy of the safety brochure is enclosed with this letter.

  2. IONSYS REMS Knowledge Assessment: This document tests healthcare providers' knowledge of the appropriate set up and use of 
       IONSYS, including important risk messages associated with the safe use of IONSYS. A copy is enclosed with this letter.

  3. Full Prescribing Information: This document provides the full prescribing information for IONSYS (fentanyl iontophoretic transdermal 
       system), which includes instructions for use and disposal. (It also includes the IONSYS Guide for Patients as an attachment).

  4. Dear Healthcare Provider Letters: Intended for certified hospital Heads of Pharmacy, Nursing, General Surgery, Anesthesia, Obstetrics 
       and Gynecology, and Orthopedics.
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  5. IONSYS REMS Hospital Enrollment Form: IONSYS can only be ordered, dispensed, and administered in hospitals which are certified 
       in the IONSYS REMS Program. The hospital Authorized Representative ensures that the institution has documented processes in place 
       to ensure compliance with the requirements of the IONSYS REMS including the requirement that IONSYS is not dispensed for use 
       outside of the certified hospital. 

  6. IONSYS REMS Website: Tools for healthcare provider training and patient education, letters, the IONSYS REMS Hospital Enrollment
       Form, and other important safety information are available on the IONSYS REMS Website (www.IONSYSREMS.com).

HOSPITAL CERTIFICATION

Hospitals must certify in the IONSYS REMS Program. To become certified, an Authorized Representative of the hospital (e.g., Pharmacy 
and Therapeutics Chair, Pharmacy Director, Medical Chief of Staff, or Head of Nursing Staff) must review the IONSYS REMS tools for 
healthcare provider training and patient education, successfully complete the IONSYS REMS Knowledge Assessment, and submit the 
IONSYS REMS Hospital Enrollment Form. In order to complete certification, the Authorized Representative must train staff and develop 
processes, procedures, and/or other measures (e.g., order sets) to ensure IONSYS is not dispensed for use outside of the certified hospital.

Healthcare providers and patients are encouraged to report adverse events in patients taking IONSYS to The Medicines Company via the 
IONSYS REMS Program at 1-877-488-6835 or the FDA at 1-800-FDA-1088 (1-800-332-1088), or visit www.fda.gov/medwatch.

This letter is not a comprehensive description of the risks associated with the use of IONSYS. Refer to the full Prescribing Information for a 
complete description of these risks.

If you have questions about the IONSYS REMS Program or how hospitals are certified in the IONSYS REMS Program, please visit 
www.IONSYSREMS.com for more information or call the toll-free number: 1-877-488-6835. 

Sincerely,

The Medicines Company
Enclosures:

Full Prescribing Information
IONSYS REMS Safety Brochure: Guide for Nurses and Pharmacists
IONSYS REMS Knowledge Assessment
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Subject: Risk of respiratory depression resulting from accidental exposure to IONSYS® (fentanyl iontophoretic transdermal system); 
FDA-required Risk Evaluation and Mitigation Strategy (REMS)

Dear Department Head, Anesthesia:
The purpose of this letter is to inform you of important safety information for IONSYS, a patient-controlled iontophoretic transdermal system 
providing patient controlled analgesia of fentanyl, an opioid agonist. 

IONSYS has been approved by the US Food and Drug Administration (FDA) for the short term management of acute postoperative pain in 
adult patients requiring opioid analgesia while in the hospital. IONSYS contains fentanyl, a Schedule II controlled substance (CII) with abuse 
similar to other opioid analgesics. Patients should be titrated to an acceptable level of analgesia before initiating treatment with IONSYS.

The FDA has determined that a Risk Evaluation and Mitigation Strategy (REMS) is necessary to ensure that the benefits of IONSYS outweigh 
the risk of respiratory depression resulting from accidental exposure. Recently, your hospital became certified in the IONSYS REMS Program.

SAFE USE OF IONSYS

  •  Hospitals must be certified in the IONSYS REMS Program to order, dispense, and administer IONSYS
  •  Nurses and pharmacists must review key risk messages for healthcare providers using the healthcare provider education and training 
     listed below
  •  IONSYS should only be used by patients in a hospital setting, must be discontinued prior to leaving the hospital, and cannot be dispensed 
     for use outside the hospital
  •  Nurses and pharmacists must review key risk messages with patients using the IONSYS Guide for Patients
  •  Healthcare providers should avoid contact with the hydrogel

HEALTHCARE PROVIDER EDUCATION AND TRAINING

It is important that healthcare providers within certified hospitals are aware of the risks associated with IONSYS; and that they are properly 
trained on the setup and appropriate use of IONSYS. Tools for healthcare provider training and patient education include:

  1. IONSYS REMS Safety Brochure: Guide for Nurses and Pharmacists: A guide for nurses and pharmacists who dispense, set up, 
       and/or administer IONSYS. It includes clear information about the important risk messages associated with the IONSYS REMS Program 
       required by the FDA. (It also includes the IONSYS Instructions for Use and Disposal and the IONSYS Guide for Patients as 
       attachments). A copy of the safety brochure is enclosed with this letter.

  2. IONSYS REMS Knowledge Assessment: This document tests healthcare providers' knowledge of the appropriate set up and use of 
       IONSYS, including important risk messages associated with the safe use of IONSYS. A copy is enclosed with this letter.

  3. Full Prescribing Information: This document provides the full prescribing information for IONSYS (fentanyl iontophoretic transdermal 
       system), which includes instructions for use and disposal. (It also includes the IONSYS Guide for Patients as an attachment).

  4. Dear Healthcare Provider Letters: Intended for certified hospital Heads of Pharmacy, Nursing, General Surgery, Anesthesia, Obstetrics 
       and Gynecology, and Orthopedics.
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  5. IONSYS REMS Hospital Enrollment Form: IONSYS can only be ordered, dispensed, and administered in hospitals which are certified 
       in the IONSYS REMS Program. The hospital Authorized Representative ensures that the institution has documented processes in place 
       to ensure compliance with the requirements of the IONSYS REMS including the requirement that IONSYS is not dispensed for use 
       outside of the certified hospital. 

  6. IONSYS REMS Website: Tools for healthcare provider training and patient education, letters, the IONSYS REMS Hospital Enrollment
       Form, and other important safety information are available on the IONSYS REMS Website (www.IONSYSREMS.com).

HOSPITAL CERTIFICATION

Hospitals must certify in the IONSYS REMS Program. To become certified, an Authorized Representative of the hospital (e.g., Pharmacy 
and Therapeutics Chair, Pharmacy Director, Medical Chief of Staff, or Head of Nursing Staff) must review the IONSYS REMS tools for 
healthcare provider training and patient education, successfully complete the IONSYS REMS Knowledge Assessment, and submit the 
IONSYS REMS Hospital Enrollment Form. In order to complete certification, the Authorized Representative must train staff and develop 
processes, procedures, and/or other measures (e.g., order sets) to ensure IONSYS is not dispensed for use outside of the certified hospital.

Healthcare providers and patients are encouraged to report adverse events in patients taking IONSYS to The Medicines Company via the 
IONSYS REMS Program at 1-877-488-6835 or the FDA at 1-800-FDA-1088 (1-800-332-1088), or visit www.fda.gov/medwatch.

This letter is not a comprehensive description of the risks associated with the use of IONSYS. Refer to the full Prescribing Information for a 
complete description of these risks.

If you have questions about the IONSYS REMS Program or how hospitals are certified in the IONSYS REMS Program, please visit 
www.IONSYSREMS.com for more information or call the toll-free number: 1-877-488-6835. 

Sincerely,

The Medicines Company
Enclosures:

Full Prescribing Information
IONSYS REMS Safety Brochure: Guide for Nurses and Pharmacists
IONSYS REMS Knowledge Assessment
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Subject: Risk of respiratory depression resulting from accidental exposure to IONSYS® (fentanyl iontophoretic transdermal system); 
FDA-required Risk Evaluation and Mitigation Strategy (REMS)

Dear Chief of Surgery:
The purpose of this letter is to inform you of important safety information for IONSYS, a patient-controlled iontophoretic transdermal system 
providing patient controlled analgesia of fentanyl, an opioid agonist. 

IONSYS has been approved by the US Food and Drug Administration (FDA) for the short term management of acute postoperative pain in 
adult patients requiring opioid analgesia while in the hospital. IONSYS contains fentanyl, a Schedule II controlled substance (CII) with abuse 
similar to other opioid analgesics. Patients should be titrated to an acceptable level of analgesia before initiating treatment with IONSYS.

The FDA has determined that a Risk Evaluation and Mitigation Strategy (REMS) is necessary to ensure that the benefits of IONSYS outweigh 
the risk of respiratory depression resulting from accidental exposure. Recently, your hospital became certified in the IONSYS REMS Program.

SAFE USE OF IONSYS

  •  Hospitals must be certified in the IONSYS REMS Program to order, dispense, and administer IONSYS
  •  Nurses and pharmacists must review key risk messages for healthcare providers using the healthcare provider education and training 
     listed below
  •  IONSYS should only be used by patients in a hospital setting, must be discontinued prior to leaving the hospital, and cannot be dispensed 
     for use outside the hospital
  •  Nurses and pharmacists must review key risk messages with patients using the IONSYS Guide for Patients
  •  Healthcare providers should avoid contact with the hydrogel

HEALTHCARE PROVIDER EDUCATION AND TRAINING

It is important that healthcare providers within certified hospitals are aware of the risks associated with IONSYS; and that they are properly 
trained on the setup and appropriate use of IONSYS. Tools for healthcare provider training and patient education include:

  1. IONSYS REMS Safety Brochure: Guide for Nurses and Pharmacists: A guide for nurses and pharmacists who dispense, set up, 
       and/or administer IONSYS. It includes clear information about the important risk messages associated with the IONSYS REMS Program 
       required by the FDA. (It also includes the IONSYS Instructions for Use and Disposal and the IONSYS Guide for Patients as 
       attachments). A copy of the safety brochure is enclosed with this letter.

  2. IONSYS REMS Knowledge Assessment: This document tests healthcare providers' knowledge of the appropriate set up and use of 
       IONSYS, including important risk messages associated with the safe use of IONSYS. A copy is enclosed with this letter.

  3. Full Prescribing Information: This document provides the full prescribing information for IONSYS (fentanyl iontophoretic transdermal 
       system), which includes instructions for use and disposal. (It also includes the IONSYS Guide for Patients as an attachment).

  4. Dear Healthcare Provider Letters: Intended for certified hospital Heads of Pharmacy, Nursing, General Surgery, Anesthesia, Obstetrics 
       and Gynecology, and Orthopedics.
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  5. IONSYS REMS Hospital Enrollment Form: IONSYS can only be ordered, dispensed, and administered in hospitals which are certified 
       in the IONSYS REMS Program. The hospital Authorized Representative ensures that the institution has documented processes in place 
       to ensure compliance with the requirements of the IONSYS REMS including the requirement that IONSYS is not dispensed for use 
       outside of the certified hospital. 

  6. IONSYS REMS Website: Tools for healthcare provider training and patient education, letters, the IONSYS REMS Hospital Enrollment
       Form, and other important safety information are available on the IONSYS REMS Website (www.IONSYSREMS.com).

HOSPITAL CERTIFICATION

Hospitals must certify in the IONSYS REMS Program. To become certified, an Authorized Representative of the hospital (e.g., Pharmacy 
and Therapeutics Chair, Pharmacy Director, Medical Chief of Staff, or Head of Nursing Staff) must review the IONSYS REMS tools for 
healthcare provider training and patient education, successfully complete the IONSYS REMS Knowledge Assessment, and submit the 
IONSYS REMS Hospital Enrollment Form. In order to complete certification, the Authorized Representative must train staff and develop 
processes, procedures, and/or other measures (e.g., order sets) to ensure IONSYS is not dispensed for use outside of the certified hospital.

Healthcare providers and patients are encouraged to report adverse events in patients taking IONSYS to The Medicines Company via the 
IONSYS REMS Program at 1-877-488-6835 or the FDA at 1-800-FDA-1088 (1-800-332-1088), or visit www.fda.gov/medwatch.

This letter is not a comprehensive description of the risks associated with the use of IONSYS. Refer to the full Prescribing Information for a 
complete description of these risks.

If you have questions about the IONSYS REMS Program or how hospitals are certified in the IONSYS REMS Program, please visit 
www.IONSYSREMS.com for more information or call the toll-free number: 1-877-488-6835. 

Sincerely,

The Medicines Company
Enclosures:

Full Prescribing Information
IONSYS REMS Safety Brochure: Guide for Nurses and Pharmacists
IONSYS REMS Knowledge Assessment
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Subject: Risk of respiratory depression resulting from accidental exposure to IONSYS® (fentanyl iontophoretic transdermal system); 
FDA-required Risk Evaluation and Mitigation Strategy (REMS)

Dear Department Head, Orthopedics:
The purpose of this letter is to inform you of important safety information for IONSYS, a patient-controlled iontophoretic transdermal system 
providing patient controlled analgesia of fentanyl, an opioid agonist. 

IONSYS has been approved by the US Food and Drug Administration (FDA) for the short term management of acute postoperative pain in 
adult patients requiring opioid analgesia while in the hospital. IONSYS contains fentanyl, a Schedule II controlled substance (CII) with abuse 
similar to other opioid analgesics. Patients should be titrated to an acceptable level of analgesia before initiating treatment with IONSYS.

The FDA has determined that a Risk Evaluation and Mitigation Strategy (REMS) is necessary to ensure that the benefits of IONSYS outweigh 
the risk of respiratory depression resulting from accidental exposure. Recently, your hospital became certified in the IONSYS REMS Program.

SAFE USE OF IONSYS

  •  Hospitals must be certified in the IONSYS REMS Program to order, dispense, and administer IONSYS
  •  Nurses and pharmacists must review key risk messages for healthcare providers using the healthcare provider education and training 
     listed below
  •  IONSYS should only be used by patients in a hospital setting, must be discontinued prior to leaving the hospital, and cannot be dispensed 
     for use outside the hospital
  •  Nurses and pharmacists must review key risk messages with patients using the IONSYS Guide for Patients
  •  Healthcare providers should avoid contact with the hydrogel

HEALTHCARE PROVIDER EDUCATION AND TRAINING

It is important that healthcare providers within certified hospitals are aware of the risks associated with IONSYS; and that they are properly 
trained on the setup and appropriate use of IONSYS. Tools for healthcare provider training and patient education include:

  1. IONSYS REMS Safety Brochure: Guide for Nurses and Pharmacists: A guide for nurses and pharmacists who dispense, set up, 
       and/or administer IONSYS. It includes clear information about the important risk messages associated with the IONSYS REMS Program 
       required by the FDA. (It also includes the IONSYS Instructions for Use and Disposal and the IONSYS Guide for Patients as 
       attachments). A copy of the safety brochure is enclosed with this letter.

  2. IONSYS REMS Knowledge Assessment: This document tests healthcare providers' knowledge of the appropriate set up and use of 
       IONSYS, including important risk messages associated with the safe use of IONSYS. A copy is enclosed with this letter.

  3. Full Prescribing Information: This document provides the full prescribing information for IONSYS (fentanyl iontophoretic transdermal 
       system), which includes instructions for use and disposal. (It also includes the IONSYS Guide for Patients as an attachment).

  4. Dear Healthcare Provider Letters: Intended for certified hospital Heads of Pharmacy, Nursing, General Surgery, Anesthesia, Obstetrics 
       and Gynecology, and Orthopedics.
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  5. IONSYS REMS Hospital Enrollment Form: IONSYS can only be ordered, dispensed, and administered in hospitals which are certified 
       in the IONSYS REMS Program. The hospital Authorized Representative ensures that the institution has documented processes in place 
       to ensure compliance with the requirements of the IONSYS REMS including the requirement that IONSYS is not dispensed for use 
       outside of the certified hospital. 

  6. IONSYS REMS Website: Tools for healthcare provider training and patient education, letters, the IONSYS REMS Hospital Enrollment
       Form, and other important safety information are available on the IONSYS REMS Website (www.IONSYSREMS.com).

HOSPITAL CERTIFICATION

Hospitals must certify in the IONSYS REMS Program. To become certified, an Authorized Representative of the hospital (e.g., Pharmacy 
and Therapeutics Chair, Pharmacy Director, Medical Chief of Staff, or Head of Nursing Staff) must review the IONSYS REMS tools for 
healthcare provider training and patient education, successfully complete the IONSYS REMS Knowledge Assessment, and submit the 
IONSYS REMS Hospital Enrollment Form. In order to complete certification, the Authorized Representative must train staff and develop 
processes, procedures, and/or other measures (e.g., order sets) to ensure IONSYS is not dispensed for use outside of the certified hospital.

Healthcare providers and patients are encouraged to report adverse events in patients taking IONSYS to The Medicines Company via the 
IONSYS REMS Program at 1-877-488-6835 or the FDA at 1-800-FDA-1088 (1-800-332-1088), or visit www.fda.gov/medwatch.

This letter is not a comprehensive description of the risks associated with the use of IONSYS. Refer to the full Prescribing Information for a 
complete description of these risks.

If you have questions about the IONSYS REMS Program or how hospitals are certified in the IONSYS REMS Program, please visit 
www.IONSYSREMS.com for more information or call the toll-free number: 1-877-488-6835. 

Sincerely,

The Medicines Company
Enclosures:

Full Prescribing Information
IONSYS REMS Safety Brochure: Guide for Nurses and Pharmacists
IONSYS REMS Knowledge Assessment
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Subject: Risk of respiratory depression resulting from accidental exposure to IONSYS® (fentanyl iontophoretic transdermal system); 
FDA-required Risk Evaluation and Mitigation Strategy (REMS)

Dear Director of Hospital Pharmacy:

The purpose of this letter is to inform you of important safety information for IONSYS, a patient-controlled iontophoretic transdermal system 
providing patient controlled analgesia of fentanyl, an opioid agonist. 

IONSYS has been approved by the US Food and Drug Administration (FDA) for the short term management of acute postoperative pain in 
adult patients requiring opioid analgesia while in the hospital. IONSYS contains fentanyl, a Schedule II controlled substance (CII) with abuse 
similar to other opioid analgesics. Patients should be titrated to an acceptable level of analgesia before initiating treatment with IONSYS.

The FDA has determined that a Risk Evaluation and Mitigation Strategy (REMS) is necessary to ensure that the benefits of IONSYS outweigh 
the risk of respiratory depression resulting from accidental exposure. Recently, your hospital was certified in the IONSYS REMS Program.

SAFE USE OF IONSYS

  •  Hospitals must be certified in the IONSYS REMS Program to order, dispense, and administer IONSYS
  •  Nurses and pharmacists must review key risk messages for healthcare providers using the healthcare provider education and training 
     listed below
  •  IONSYS should only be used by patients in a hospital setting, must be discontinued prior to leaving the hospital, and cannot be dispensed 
     for use outside the hospital
  •  Nurses and pharmacists must review key risk messages with patients using the IONSYS Guide for Patients
  •  Healthcare providers should avoid contact with the hydrogel

HEALTHCARE PROVIDER EDUCATION AND TRAINING

It is important that healthcare providers within certified hospitals are aware of the risks associated with IONSYS; and that they are properly 
trained on the setup and appropriate use of IONSYS. Tools for healthcare provider training and patient education include:

  1. IONSYS REMS Safety Brochure: Guide for Nurses and Pharmacists: A guide for nurses and pharmacists who dispense, set up, 
       and/or administer IONSYS. It includes clear information about the important risk messages associated with the IONSYS REMS Program 
       required by the FDA. (It also includes the IONSYS Instructions for Use and Disposal and the IONSYS Guide for Patients as 
       attachments). A copy of the safety brochure is enclosed with this letter.

  2. IONSYS REMS Knowledge Assessment: This document tests healthcare providers' knowledge of the appropriate set up and use of 
       IONSYS, including important risk messages associated with the safe use of IONSYS. A copy is enclosed with this letter.

  3. Full Prescribing Information: This document provides the full prescribing information for IONSYS (fentanyl iontophoretic transdermal 
       system), which includes the instructions for use and disposal. (It also includes the IONSYS Guide for Patients as an attachment).

  4. Dear Healthcare Provider Letters: Intended for certified hospital Heads of Pharmacy, Nursing, General Surgery, Anesthesia, Obstetrics 
       and Gynecology, and Orthopedics.
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  5. IONSYS REMS Hospital Enrollment Form: IONSYS can only be ordered, dispensed, and administered in hospitals which are certified 
       in the IONSYS REMS Program. The hospital Authorized Representative ensures that the institution has documented processes in place 
       to ensure compliance with the requirements of the IONSYS REMS including the requirement that IONSYS is not dispensed for use 
       outside of the certified hospital. 

  6. IONSYS REMS Website: Tools for healthcare provider training and patient education, letters, the IONSYS REMS Hospital Enrollment 
       Form, and other important safety information are available on the IONSYS REMS Website (www.IONSYSREMS.com).

IONSYS REMS HOSPITAL CERTIFICATION

Hospitals must be certified in the IONSYS REMS Program. To become certified, an Authorized Representative of the hospital (e.g., Pharmacy 
and Therapeutics Chair, Pharmacy Director, Medical Chief of Staff, or Head of Nursing Staff) must review the IONSYS REMS tools for
healthcare provider training and patient education, successfully complete the IONSYS REMS Knowledge Assessment, and submit the 
IONSYS REMS Hospital Enrollment Form. In order to complete certification, Authorized Representative must train staff and develop 
processes, procedures, and/or other measures (e.g., order sets) to ensure IONSYS is not dispensed for use outside of the certified hospital. 

ROLE OF THE DEPARTMENT OF PHARMACY

The Department of Pharmacy plays an important role in the enrollment and certification of the hospital, as they may be asked to take the lead in:
  • certifying their hospital in the IONSYS REMS Program, 
  • developing processes, procedures, and/or other measures to ensure IONSYS is not dispensed for outpatient use or to a patient leaving 
     the hospital,
  • training hospital staff in the safe use of IONSYS which includes informing health care providers of the serious risk of respiratory 
     depression resulting from accidental exposure and the need to counsel patients on the aforementioned risks,
  • serving as a resource when IONSYS is implemented hospital-wide. 

Healthcare providers and patients are encouraged to report adverse events in patients taking IONSYS to The Medicines Company via the 
IONSYS REMS Program at 1-877-488-6835 or the FDA at 1-800-FDA-1088 (1-800-332-1088), or visit www.fda.gov/medwatch.

This letter is not a comprehensive description of the risks associated with the use of IONSYS. Refer to the full Prescribing Information for a 
complete description of these risks.

If you have questions about the IONSYS REMS Program or how hospitals are certified in the IONSYS REMS Program, please visit 
www.IONSYSREMS.com for more information or call the toll-free number: 1-877-488-6835. 

Sincerely,

The Medicines Company

Enclosures:
Full Prescribing Information
IONSYS REMS Safety Brochure: Guide for Nurses and Pharmacists
IONSYS REMS Knowledge Assessment
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IONSYS® (fentanyl iontophorectic transdermal system) is only available through the IONSYS Risk Evaluation and Mitigation Strategy 
(REMS) developed by The Medicines Company. Under the IONSYS REMS Program, IONSYS can only be ordered, prescribed, dispensed, 
and administered in hospitals that are certified in the REMS Program.

To initiate certification for your hospital, an Authorized Representative must confirm his or her understanding of the IONSYS REMS 
Program requirements by reviewing the tools for healthcare provider training and patient education and completing, signing, and submitting 
the IONSYS REMS Hospital Enrollment Form and the IONSYS REMS Knowledge Assessment. Submission may be completed online at 
www.IONSYSREMS.com, by fax to 1-877-488-8601, or by mailing the forms to the IONSYS REMS Program to P.O. Box 29242, Phoenix, 
AZ 85038-9242. Once the IONSYS REMS Program processes the IONSYS REMS Hospital Enrollment Form, a hospital certification 
notification letter and the IONSYS REMS materials will be provided to the Authorized Representative. The Authorized Representative must 
follow IONSYS REMS requirements and utilize the educational tools to train hospital staff involved in the prescribing, dispensing, and 
administration of IONSYS. Following certification, the hospital may order, prescribe, dispense, and administer IONSYS.

I understand that IONSYS is only available through the IONSYS REMS Program. As the designated Authorized Representative, I must 
comply with the following program requirements for hospitals to ensure that IONSYS is only ordered, prescribed, dispensed, and 
administered in certified hospitals. I acknowledge that:

I am the Authorized Representative designated by my hospital to complete certification on behalf of the hospital and oversee 
implementation and compliance with the IONSYS REMS Program.

I attest that this hospital provides acute care, treats patients in the hospital, and offers post-operative pain management.

I have reviewed the IONSYS Prescr bing Information, IONSYS REMS Safety Brochure: Guide for Nurses and Pharmacists
(to which the IONSYS Instructions for Use and Disposal and the IONSYS Guide for Patients are attached); and I have
successfully completed the IONSYS REMS Knowledge Assessment.

I understand the benefits and risks associated with IONSYS and the requirements of the IONSYS REMS Program.

I will ensure all staff, including pharmacy and nursing staff, involved in dispensing or administering IONSYS have been trained 
on the IONSYS REMS Program requirements as described in the IONSYS REMS Safety Brochure: Guide for Nurses and 
Pharmacists (to which the IONSYS Instructions for Use and Disposal and the IONSYS Guide for Patients are attached) and 
have successfully completed the IONSYS REMS Knowledge Assessment. This training will be documented. 

I will establish or oversee the processes, procedures, systems, order sets, protocols, and/or other measures to help ensure compliance
with the requirements of the IONSYS REMS Program. These processes, procedures, and/or other measures will be documented.

I understand that the hospital will not sell, loan, or transfer IONSYS inventory to any other pharmacy, institution, distributor, or prescriber.

I will ensure that the certified hospital staff involved in the prescr bing, dispensing, and administration of IONSYS are informed of 
risk of respiratory depression and the elements of the IONSYS REMS by distributing the Dear Healthcare Provider Letters and 
Dear Hospital Pharmacy Letter within 3 weeks of receiving notification of certification in the IONSYS REMS Program.

I understand that the hospital pharmacy is not to dispense IONSYS for use outside the hospital.

I understand that IONSYS must be removed from the patient prior to the patient leaving the hospital.

I will report any adverse events suggestive of respiratory depression resulting from accidental exposure associated with the 
use of IONSYS to The Medicines Company or the FDA.

I will comply with requests to be audited by The Medicines Company to ensure that all processes and procedures are in place 
and are being followed for the IONSYS REMS Program and appropriate documentation is available upon request.

I will renew this hospital’s certification in the IONSYS REMS Program every 3 years after initial certification.

I understand this hospital must re-certify in the IONSYS REMS Program within 4 weeks if the hospital designates a new Authorized
Representative.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.
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Authorized Representative Signature:        Date:    

Authorized Representative Printed Name (First, Last):       Title:

Name of Hospital:

Hospital Pharmacy Street Address:    

City:        State:   Zip Code:

State Hospital License Number:        License State:

Phone Number:       Fax Number:

Email Address: 

Preferred Method of Communication (Please choose one): Email  Fax

Hospital Pharmacy DEA License Number:   

Hospital Pharmacy DEA License Number Expiration Date: 

If you have any questions, require additional information, or need further copies of all IONSYS REMS materials, please visit 
www.IONSYSREMS.com, or contact the IONSYS REMS Program at 1-877-488-6835.

The Medicines Company

This form is part of an FDA-approved REMS.

For more information about IONSYS, please see Full Prescribing Information, including Boxed Warnings.
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mcg using the one-hour AUC(23-24) parameter, or approximately 35.5 mcg per activation.  
The intended dose is 40 mcg per activation.   In his 2004 review, Dr. Nallani conducted a 
similar calculation using the same one-hour AUC(23-24) parameter from Study C-97-001with 
a result of approximately 40 mcg per activation.  

The question is whether the data from Study PK2011-001 demonstrating an absolute 
bioavailability of fentanyl from IONSYS of 83%, and an average calculated in vivo dose 
delivered of 35.5 mcg are sufficiently similar to the data from Study C-97-001 which 
demonstrated an absolute bioavailability of 91% and an average calculated in vivo dose 
delivered of 40 mcg to permit reliance on the prior efficacy and safety data.  The absorption of 
fentanyl by transdermal route is more susceptible to intrinsic inter-individual differences than 
the exposure to fentanyl from an intravenous dose.  The usual crossover design in a 
pharmacokinetic study reduces the impact of these differences by permitting comparison of 
different treatments within the same individual.  A weakness of a cross-study comparison of 
two small pharmacokinetic studies of transdermal fentanyl delivery is that factors contributing 
to inter-individual differences are not accounted for.  

The data from Study PK2011-001 suggest that there may be a small difference in the amount 
of fentanyl delivered from the SSEC version of IONSYS compared to the ETS version, but 
may be in part, a result of the cross-study comparison.  However, even if the difference was a 
result of differences between the two versions of the product, it is small enough to not raise 
concerns about a noticeable impact on the efficacy of IONSYS.  

Review of the IVIVC found that it was adequate to support the bridge between the SSEC and 
the approved ETS versions of IONSYS, but not adequate to support any future manufacturing, 
formulation, or device changes.  Therefore, the Applicant must develop an IVIVC model 
constructed for the SSEC that is externally validated or rely on clinical pharmacokinetic 
studies to support any major changes to the SSEC product.

I concur with the conclusions reached by the clinical pharmacology reviewer that there are no 
outstanding clinical pharmacology issues that preclude approval.   I also concur with the 
biopharmaceutics reviewer that there are no outstanding issues that preclude approval, but 
additional work is needed to develop and validate an IVIVC for use to waive clinical 
pharmacology studies to qualify future major changes to the drug product. 

6. Clinical Microbiology 

N/A

7. Clinical/Statistical-Efficacy

No new efficacy data were submitted in this supplement.  A finding of efficacy is based on 
studies conducted with the original product configuration.  As described in the medical officer 
review by Dr. E. Dawn McNeil, dated July 23, 2004, there is what appears to be a priming 
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phase (also referred to as an equilibration phase) for first 18 to 20 dose which deliver less than 
the full 40 mcg dose.  As a result, the efficacy studies found that the use of rescue analgesics 
was comparable in the active and placebo groups during the first 3 hours. However, three 
placebo-controlled studies demonstrated efficacy, particularly following the first three hours, 
after a variety of surgical procedures when patients were first titrated with parenteral opioids.  
Dr. McNeil also found that after about the 40th dose, the device delivers, a slightly higher dose 
of about 44 mcg.  After a period of non-use there was no evidence of any subsequent priming 
effect.  Furthermore, Dr. McNeil described that when a second device was used following a 
first device, the residual serum level of fentanyl from the first system appeared to be sufficient 
to provide analgesia with no noticeable effect of an equilibration phase with the second device.  
Between eight and 34% of patients who received IONSYS discontinued due to inadequate
analgesia compared to 30 to 60% of patients who got placebo.  

Although these studies were conducted more than 11 years ago, the study designs and the 
results are appropriate to support the proposed indication.  As described above, the cross-study 
comparison of pharmacokinetic data for the SSEC and ETS versions of IONSYS provide an 
adequate bridge to rely on the efficacy data obtained from clinical studies of ETS. 

8. Safety

In the original application, there were more than 1100 patients who had been treated with the 
IONSYS 40 mcg dose device, half with exposures up to 24 hours, 28% for 24 to 48 hours, and 
18% from 48 to 72 hours.  Dr. McNeil conducted a thorough review of safety.  No deaths were 
attributable to study drug, and the serious adverse events were consistent with post-surgical
complications and cardiovascular disease. Adverse events were as expected with use of an 
opioid and there were more cases of ileus among patients randomized to IONSYS.  
Application site reactions were noted and included local erythema in nearly one third of 
patients, along with cases of hyperpigmentation.  Dr. McNeil found that there were cases of 
oxygen desaturation below 90% in all treatment groups:

E-Trans Placebo 1%
E-Trans fentanyl 40 mcg 3%
IV PCA morphine 6%

In her CDTL memo, Dr. Fields reviewed the new safety data from the pharmacokinetic studies 
conducted to support the new formulation of IONSYS and reviewed the 2006 review by Dr. 
Lester Schultheis.  

The following is from Dr. Fields’ review:

The ISS submitted in this supplement includes pooled data that correspond to the three 
product configurations IONSYS:
 ETS:  1763 IONSYS-treated patients from controlled trials in the clinical 

development program and 544 enrolled in postmarketing studies in the EU.  Also, 
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more than 10,000 patient days of therapy in the EU during the brief marketing 
period in 2008.

   100  naltrexone-blocked subjects in PK and adhesion studies
 SSEC:  137 naltrexone-blocked subjects (82 SSEC, 55 placebo) included in PK, 

adhesion and human factors studies.
 A total of 4673 patients and healthy subjects were exposed to IONSYS 40 µg, 25 

µg, and placebo systems throughout the entire development program.
 Additional safety data were included in the study report for HF study conducted 

during the review cycle.

Dr. Fields describes that, in the prior reviews, the safety of IONSYS was found to be 
comparable to IV PCA (morphine) except for the application site skin reactions.  As 
summarized by Dr. Fields:

The most common adverse reactions were nausea, vomiting, fever, and headache. The 
incidence of respiratory adverse events was similar between the morphine PCA and 
IONSYS treatment groups in controlled studies.  Application site reactions were common 
(18%) in patients exposed to ETS, and consisted of pruritus (6%), erythema (14%), and 
vesicles (2.4%).  Severe skin reactions were noted in 12 patients who were exposed for 24 
hours or more, three were described as skin blisters, and one as a burn mark with the 
cathode, the anode or the adhesive.  The reviewer determined that these were likely a local 
allergic reaction to the hydrogel rather than thermal injury.

Dr. Fields also noted that the Applicant submitted the results of nine postmarketing studies of 
the ETS product that were conducted outside of the US.  The adverse events reported in these 
studies were similar to the premarket safety profile including relative common reports of 
application site reactions.

The new studies submitted in support of this application included 137 naltrexone-blocked 
healthy volunteers so there was no opportunity to evaluate adverse events associated with 
fentanyl.  However, there was an opportunity to evaluate the risk of application site reactions.  
In Study AD2011-003, intended to assess the adhesion of IONSYS using placebo devices, 
there was a higher rate of skin reactions, particularly 11 of 24 subjects (46%) with a finding of 
vesicular eruptions following removal of the device from the chest. An explanation for this 
large number of vesicular eruptions provided by the Applicant the was that the cutaneous 
exposure to cetylyridium chloride, an antimicrobial substance known to produce skin irritation, 
was much higher from the drug-free, electrically inactive placebo device.  In the to-be-
marketed IONSYS, the fentanyl-containing hydrogel does not contain cetylyridium chloride 
and the intermittent the current draws the cetylyridium chloride away from the surface of the 
second hydrogel.  Following consultation with the Division of Dermatology and Dental 
products, the explanation was considered acceptable.

9. Advisory Committee Meeting
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 Informing health care providers of the serious risk of respiratory depression 
resulting from accidental exposure.

The REMS will include Elements to Assure Safe Use, an implementation system, and a 
timetable for submission of assessments.
The following are the Elements to Assure Safe Use:
1. IONSYS is dispensed to patients only in inpatient hospitals that are specifically 

certified.
2. IONSYS will be dispensed to patients only in certain health care settings, 

specifically certified hospitals.
3. The following materials will be made available by Incline Therapeutics, Inc. as 

part of the REMS:
a. IONSYS REMS Safety brochure: Guide for nurses and Pharmacists
b. IONSYS Knowledge assessment
c. Dear Healthcare Provider letters
d. Dear Hospital Pharmacy letter
e. IONSYS Hospital Enrollment form

Office of Scientific Investigations
As Study PK2011-001 was considered pivotal to support this application, the clinical and 
bioanalytical sites were inspected by OSI and found acceptable, as per Dr. Julia Cho of OSI. 

Human Factors Studies
Three human factors studies were submitted with this supplement and reviewed by DMEPA.
The results revealed task failures related to pushing the dose button or proper finger 
positioning on the button, alert comprehension, and assembly of the system prior to application 
on the patient’s skin.  DMEPA determined that these failures were attributed to the overall 
training of the participants and the readability of the Instructions for Use (IFU) and the Patient 
Guide.

After a discipline review letter was issued to the Applicant, modifications were made to the 
training and educational materials, the IFU and Patient Guide, and to the knowledge 
assessment questions to test the comprehension of the Patient Guide.  Changes included 
having health care practitioners train patients on the appropriate use of the device, and the 
inclusion of the REMS materials (IFU, Patient Guide, REMS Safety Brochure, and Knowledge 
Assessment) in the training and evaluation of health care practitioners along with an 
assessment of whether participants wore gloves while handling the product.

The results of a fourth HF study conducted after implementing the requested changes provided 
support for the revised training and educational materials.  

Controlled Substance Staff Review
CSS provided the following comments regarding the abuse potential of IONSYS:

1. There is potential for off-label use of multiple IONSYS systems, which could be fatal.   
The product labeling instructs that only one system be used at a time.
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2. There is a large amount of residual fentanyl in the IONSYS system.  For completely 
used systems (80 doses) the residual fentanyl is , and for unused systems, 9.7 
mg.  The estimated lethal dose for humans is 2 mg. 

3. There is potential risk of unintentional misuse of IONSYS if patients are not 
adequately supervised by health care professionals in the hospital.   

CSS recommended the following:
1. The CII symbol must be printed on the product’s packaging and labeling.
2. Inclusion of a REMS to ensure safe use of the drug product in the hospital.
3. Labeling language warning of the abuse of this product by alternate routes, e.g., 

consumption of gel orally or intranasally or extracting the fentanyl from the gel, 
and warning of potential risk of overdose and death with the application and use of 
multiple IONSYS systems. 

The risk of fatal overdose associated with IONSYS as a result of improper use, accidental 
exposure, and abuse are present for all potent opioids.  To reduce the risk of accidental 
exposure, the REMS was created and the product is restricted to inpatient use.  The improved 
training and educational materials are intended to support proper use by healthcare providers 
and patients and to help healthcare providers avoid accidental exposure to the fentanyl.  
Restricting the product to inpatient use will increase the likelihood of proper storage and 
disposal as hospital staff will be required to follow hospital protocol for CII scheduled 
substances.  The package insert includes a boxed warning for the risks associated with misuse 
or abuse of IONSYS.  However, as noted by Dr. Fields, the many different ways that a product 
can be abused are not generally included in product labeling as doing so does not strengthen 
the warnings against abuse, and may possibly contribute to new routes of abuse for some drug 
abusers.   
  
There are no other unresolved relevant regulatory issues

12. Labeling

In addition to the package insert in PLR format, the labeling for this product includes the 
following documents:

1. IONSYS Guide for Patients 
2. Instructions for Use and Disposal 
3. IONSYS Knowledge Assessment 
4. IONSYS REMS Safety Brochure
5. Draft carton and container labels (for the carton, tray and Drug Unit pouch) 

Based on requirements for devices with electronic components, and as advised by the CDRH 
review team, additional information was included in the labeling for IONSYS.  

1. Electromagnetic compatibility (EMC) testing: Information to inform hospital personnel 
regarding the effects of common electromagnetic emitters such as radiofrequency 
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FDA has been working to improve the safe use of opioids on an ongoing basis, and this is 
reflected in updates to the product labeling, in the change from a RiskMAP to a REMS, and in 
improvements to the instructions for use, education, and training materials in response to 
human factors testing.  With adequate training of hospital personnel, and proper selection and 
training of patients able to understand the instructions for use, IONSYS can be expected to be 
safe and effective.  However, the risks associated with opioids are still present, as would be the 
case if patients were treated with intravenous patient-controlled opioid analgesia or oral opioid 
analgesics in the postoperative setting.  

 Recommendation for Postmarketing Risk Management Activities

This application is approved with a REMS to mitigate the risks of respiratory depression 
resulting from accidental exposure to persons for whom it is not prescribed, that may occur 
either in the hospital when a health care provider or another person interacts with a patient 
wearing an IONSYS device or if the device were not removed from the patient before he/she 
was discharged from the hospital.  Therefore, the REMS includes the following elements to 
mitigate these risks and an assessment plan. 

1. Health care settings that dispense the drug are specially certified 
2. The drug is dispensed to patients only in certain health care settings 

In addition, see the Postmarketing Study Commitments, 2905-1 and 2905-2.

 Recommendation for other Postmarketing Study Commitments

The Applicant must fulfill an existing PREA postmarketing requirement (PMR), specified in 
our May 22, 2006, original NDA approval letter.  Because the product was not safe for use 
prior to this supplement approval, the Applicant was granted an extension to the timeline as 
noted below. 

1191-1 Deferred pediatric study under PREA for the treatment of short-term 
management of acute post-operative pain in patients requiring opioid analgesia 
during hospitalization in pediatric patients ages 6 to less than 17 years of age.

Final Report Submission: 03/2017

While the data submitted support the Applicant’s assertion that the problem with self-initiating 
systems has been addressed, it is important to ensure that any problems that arise are identified 
and reported in an expeditious manner.  Therefore, there are two the postmarketing study 
commitments that have been agreed to by the Applicant; one for monitoring for corrosion and 
one for quarterly reporting of device malfunctions, any adverse events or medication errors 
associated with or suspected to be associated with device malfunction, and any patient or 
provider complaints regarding device malfunction.

2905-1 Continue to use microscopy techniques to monitor for corrosion during the 
stability studies. If any discoloration of the circuitry is observed, an analytical 
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technique such as XPS or SEM should be used to characterize the discoloration. 
If corrosion is observed, evaluate the potential impact on device performance. 
Monitoring of corrosion must continue for a minimum of 3 years from the date 
of commercial launch of the product. Submit a Field Alert if corrosion is 
observed. If no corrosion is observed, this result can be submitted in the annual 
report.

Final Report Submission: 12/2018

2905-2 Due to the complexity of the product and the continued concern for malfunction 
and safety of the system, provide quarterly reports of any device malfunctions, 
any adverse events or medication errors associated with or suspected to be 
associated with device malfunction, and any patient or provider complaints 
regarding device malfunction. After three years of submitting quarterly reports, 
submit a comprehensive discussion of the reports of any device malfunctions, 
any adverse events or medication errors associated with or suspected to be 
associated with device malfunction, and any patient or provider complaints 
regarding device malfunction, and provide an explanation of how you 
addressed those adverse events.

First quarterly report – Year 1: 10/2015
Second quarterly report – Year 1: 1/2016
Third quarterly report – Year 1: 4/2016
Fourth quarterly report – Year 1: 7/2016

First quarterly report – Year 2: 10/2016
Second quarterly report – Year 2: 1/2017
Third quarterly report – Year 2: 4/2017
Fourth quarterly report – Year 2: 7/2017

First quarterly report – Year 3: 10/2017
Second quarterly report – Year 3: 1/2018
Third quarterly report – Year 3: 4/2018
Final Report Submission – Year 3: 7/2018
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The following documents were reviewed by Jack McCracken (Labeling reviewer, CDRH), 
based on the CDRH Guidance Document on Patient Labeling: 

1. IONSYS Guide for Patients  
2. Instructions for Use and Disposal  
3. IONSYS Knowledge Assessment  
4. Package Insert and   
5. IONSYS REMS Safety Brochure 
6. Draft carton and container labels (for the carton, tray and Drug Unit pouch)  

 
There were several discussions between CDRH and the Division regarding labeling and all 
issues were resolved. The following issues were of particular importance with regard to 
labeling: 
 

1. Electromagnetic compatibility (EMC) testing information: Not included in the label 
originally provided by the Applicant.  The Applicant conducted adequate testing, 
however they to include information in the label to inform hospital personnel regarding 
the effects of common electromagnetic emitters such as radiofrequency identification 
(RFID) and medial emitters such as MRIs that can create medical device EMC.  The 
Applicant amended the label to include the above information and specific types of 
tables as recommended by CDRH. 

2. The MR UNSAFE symbol should be included in the PI and on the device.  The device 
currently includes the text, “WARNING: REMOVE BEFORE MRI.” Because the 
current device does not include the MR UNSAFE symbol, a postmarketing 
commitment should be conveyed that the symbol must be included if in the future 
changes are made to the device.  The Division determined agreed with the caveat that 
the symbol must be included on the device during future manufacturing, not limited to 
changes in the device.  

3. Defective systems possibly occur due to electrostatic discharge (ESD).  The Applicant 
instructs the clinician to discard a defective system when an error message occurs (no 
lights, no beeps, no display).  However, CDRH recommend inserting a footnote on 
Table 2 in Section 2.5 of the label to inform the user this could be due to ESD.    
“* Electromagnetic Compatibility testing for Immunity, specifically, Electrostatic 
Discharge (ESD) testing, demonstrated contact discharges to the hydrogel touch points 
caused the Assembled System to shut down in a safe mode in several cases.  A safe 
mode is a mode in which the controller cannot be activated; thereby, unable to dispense 
the drug.  Therefore, systems that shut down due to an ESD event are non-operable and 
deemed defective systems.  These ESD events only occurred during the task of 
assembling the controller and drug units together.”   

4. CDRH stated that a number of symbols (Do Not Reuse, Operating Instructions, 
Caution, Dust-Protected, Electrostatic Discharge Sensitivity) must be added to the 
labeling.  A request was sent to the sponsor with the revised labeling. 
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5. Nonclinical Pharmacology/Toxicology 
 
The Pharmacology/Toxicology review was conducted by Gary Bond, Ph.D. with secondary 
concurrence by Dan Mellon, Ph.D.  They concluded that there were no issues that would 
preclude approval of IONSYS from the nonclinical perspective.  
 
No new nonclinical studies were submitted with this supplement. Because the same drug 
delivery unit system and the same formulation, amount and dosing of fentanyl is proposed for 
the SSEC as for the originally approved ETS version of IONSYS, the nonclinical data that 
supported the original NDA submission also supports this supplement.  There are no additional 
physical parts of components of the SSEC that come into contact with the skin compared to 
the ETS and the parts that do contact the skin are of the same materials and specifications as 
the ETS. All fentanyl and fentanyl-related chemical specifications (fentanyl-containing gel 
matrix) are also the same as the approved ETS. 
 
The team reviewed the nonclinical aspects of the labeling and recommended amended 
language to the Applicant’s proposed language for Section 8 to comply with PLLR format.   

6. Clinical Pharmacology/Biopharmaceutics  
 
The Clinical Pharmacology Review was conducted by Srikanth Nallani, Ph.D., with secondary 
concurrence by Yun Xu, Ph.D.  No issues were identified that would preclude approval of this 
supplement.  
 
Because the SSEC is considered to be significantly different than the ETS by the CDRH and 
CMC review teams, in order to gain approval of the SSEC, the Applicant was told at a Type C 
guidance meeting on February 15, 2011, that they would need to establish bioequivalence of 
the new SSEC system with the originally approved IONSYS (ETS).  The ETS is no longer 
available, making direct comparison of the two systems impossible, so the Division agreed that 
a cross-study comparison of the absolute bioavailability of the two systems would be 
acceptable.  The Applicant was also told to re-establish IVIVC for the SSEC. 
 
The Applicant conducted Study PK2011-001-PK to determine the absolute bioavailability of 
the SSEC by measuring the AUC for hours 23-24, which according to the Applicant was the 
amount of fentanyl delivered into systemic circulation during the two hour period between 
hours 23 and 24 after initiation of the study system (i.e. from 23-25 hours inclusive).  
However, the original study with the ETS (C-97-001), reported the AUC as a one hour metric 
between hours 23-24.  Dr. Nallani did an analysis of the one hour time period between hours 
23-24 for the SSEC in order to compare the results for the two versions of IONSYS. 
 
Below are the results of the bioavailability studies for the originally approved IONSYS (Table 
1) and the SSEC (Table 2) comparing IONSYS to IV Fentanyl 40 µg over 1 hour (abstracted 
from Dr. Nallani’s review). 
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analgesic response to a given systemic exposure, and that the drug is delivered on an as needed 
basis as frequently as every 10 minutes, the calculated doses below appear acceptable. 
 
Table 3: Dose calculated per two activations of Ionsys 170 µA system. 

Treatment N 

Dose 
(Mean) 
µg/two 

activations

SD Min Median Max 

Dose Calculated Using 1 hour AUC 

170µA Device 41 66.9 12.5 46.3 66.2 96.3 

Dose Calculated Using 2 hour AUC 

170µA Device 41 69.9 13.2 47.4 70.0 99.5 

 
 
The clinical pharmacology team provided input to the label regarding drug interactions with 
Cytochrome P450 3A4 inhibitors and inducers and hepatic and renal impairment. 
 
Because the approval of IONSYS depends upon the results of Study PK2011-001-PK, the 
clinical and bioanalytical sites were inspected by the Office of Scientific Investigation (OSI) 
and found acceptable, as per Dr. Julia Cho of OSI.  
 
Biopharmaceutics 
The biopharmaceutics review was conducted by Kelly Kitchens, Ph.D. with secondary 
concurrence by Sandra Sharp, Ph.D., and Tapash Ghosh, Ph.D.   The review focused on the 
evaluation of the IVIVC model used to bridge the ETS and SSEC, and the acceptability of the 
IVIVC results.  No issues were identified that would preclude approval. 
 
The following comments are to be conveyed to the Applicant in the action letter: 
1. Since the external predictability for the ETS IVIVC model met the acceptance criterion 

requirements at the target dose, the IVIVC for the ETS is adequate to support the bridge 
between the SSEC and the approved ETS.  

 
2. However, the approved IVIVC for ETS failed external predictability at low and high dose 

currents indicating that the model does not adequately describe the release characteristics 
of SSEC at these dose currents. Therefore, for future manufacturing/formulation/device 
changes to the SSEC, we recommend the implementation of the IVIVC model constructed 
for SSEC provided the model is externally validated and you address the following 
deficiencies: 
• Typically, data from bioequivalence (BE) studies are used to qualify major changes to 

the drug product (e.g. formulation changes, manufacturing process changes, device 
changes, etc.). An IVIVC can be used to waive BE testing requirements. However, 
your current IVIVC models were not constructed/validated taking into consideration 
manufacturing/formulation changes and only incorporated changes in dose current. 
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• Under these conditions, the regulatory application of the IVIVC models is limited; your 
IVIVC models can be used only to support minor changes made to the drug product; 
however, major changes to the drug product cannot be waived using your IVIVC 
model at this time (refer to IVIVC guidance under Category 2a waivers): 
http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guida
nces/ucm070239.pdf.  

• For full SSEC IVIVC model application, you need to provide data showing that 
manufacturing/formulation changes to the SSEC can be detected by your in vitro 
release , and that the in vitro release from altered drug product correlates 
to the in vivo rate of absorption. 

7. Clinical Microbiology  
Not applicable 

8. Clinical/Statistical- Efficacy 
There were no efficacy studies included in this supplement. 

9. Safety 
The ISS submitted in this supplement includes pooled data that correspond to the three product 
configurations IONSYS: 

 ETS:  1763 IONSYS-treated patients from controlled trials in the clinical development 
program and 544 enrolled in postmarketing studies in the EU.  Also, more than 10,000 
patient days of therapy in the EU during the brief marketing period in 2008. 

   100  naltrexone-blocked subjects in PK and adhesion studies 
 SSEC:  137 naltrexone blocked subjects (82 SSEC, 55 placebo) included in PK, 

adhesion and human factors studies. 
 A total of 4673 patients and healthy subjects were exposed to IONSYS 40 µg, 25 µg, 

and placebo systems throughout the entire development program. 
 Additional safety data was included in the study report for HF study conducted during 

the review cycle. 
 
This review will focus on safety findings noted for the SSEC. The safety of the ETS based on 
trials conducted in support of its approval in 2006 which have already been reviewed. The 
systemic safety of IONSYS would be expected to be similar for all configurations given that 
they provide a similar exposure to fentanyl.   
 
Premarketing safety of ETS 
As stated in Dr. Schulteis’s review of the original IONSYS application, dated April 26, 2005: 
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Overall, in the original application, the safety of IONSYS was found to be comparable to IV 
PCA (morphine) except for the application site skin reactions.  The most common adverse 
reactions were nausea, vomiting, fever, and headache. The incidence of respiratory adverse 
events was similar between the morphine PCA and IONSYS treatment groups in controlled 
studies.  Application site reactions were common (18%) in patients exposed to ETS, and 
consisted of pruritus (6%), erythema (14%), and vesicles (2.4%).  Severe skin reactions were 
noted in 12 patients who were exposed for 24 hours or more, three were described as skin 
blisters, and one as a burn mark with the cathode, the anode or the adhesive.  The reviewer 
determined that these were likely a local allergic reaction to the hydrogel rather than thermal 
injury. 

Postmarketing safety of ETS 
Nine postmarketing studies of the ETS were conducted outside the US.  Adverse events 
reported in these studies were consistent with those seen in the premarket evaluation of the 
ETS, and were typical of opioid treatment including nausea, vomiting and dizziness. 
Application site reactions were also commonly reported in up to 20% of subjects.  No new 
safety signals were identified by the Applicant. 

SSEC safety 
One-hundred thirty-seven naltrexone blocked subjects (82 SSEC, 55 placebo) were included in 
PK, adhesion and human factors studies submitted with this supplement.  During the review 
cycle, an additional human factors study was conducted in which 15 healthy subjects were 
exposed to placebo units.  Because all subjects in the SSEC studies were either naltrexone 
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blocked or were exposed to placebo units, expected adverse events would be limited to 
application site reactions, which was the case.  
 
Of particular note is study AD2011-003, which assessed the adhesion of IONSYS in 24 
healthy subjects who had placebo units applied to their arm and chest for 24 hours. The day 
after removal of the placebo SSEC from the arm, 6 subjects (25.0%) had no evidence of 
irritation; 4 subjects (16.7%) had minimal erythema, barely perceptible; 11 subjects (45.8%) 
had definite erythema, readily visible; and 3 subjects (12.5%) had vesicular eruptions.  The 
day after removal of the SSEC from the chest, one subject (4.2%) had no evidence of irritation; 
one subject (4.2%) had minimal erythema, barely perceptible; 11 subjects (45.8%) had definite 
erythema, readily visible; and 11 subjects (45.8%) had vesicular eruptions.   
 
The Applicant was queried on March 3, 2015 to provide an explanation for the high rate of 
application site reactions, specifically that 45.8% of subjects had vesicular eruptions on their 
chest after the unit was removed, and the same proportion that had erythema on their arm after 
removal of the SSEC.  The Applicant explained that the study was conducted with placebo 
units that did not contain fentanyl and did not provide electrical current.  The area of the 
device that contacted the skin was identical to that of the ETS .  The absence of 
intermittent current increased the cutaneous exposure to cetylpyridium chloride (CPC), an 
antimicrobial substance that is included in the hydrogels in the both electrode cavities and is 
known to produce skin irritation.  In contrast, an active unit utilizes an anode hydrogel 
containing fentanyl and only one cathode containing CPC.  The intermittent electric current 
further reduces the skin exposure to CPC.  The Applicant points out that none of the other 
studies with active units yielded such a high rate of skin reactions.  The review team along 
with input from the Division of Dermatology and Dental Products discussed the Applicant’s 
explanation and found it acceptable.   
 
Safety Conclusions 
The safety profile for IONSYS is that expected for the opioid class of medications, and 
because of the nature of the device, also includes application site reactions.  Common systemic 
adverse reactions include headache, nausea, vomiting, and local skin reactions (erythema, 
edema, pruritus, and vesicles).  Potential serious adverse events are those common to the 
opioid class, and include symptoms associated with CNS and respiratory depression, as well as 
the risks of addiction, abuse and misuse and their consequences that include death. The 
Applicant adequately explained the higher rate of skin reactions in the adhesion study.  
Labeling will include information regarding the risks of IONSYS. 
 
Additional safety concerns relate to accidental exposure to IONSYS and potentially fatal 
outcomes, and its use outside an inpatient hospital setting.  The goals of the REMS are to 
address these issues which are discussed in further detail below. 
 
The safety information submitted in this supplement does not change the overall safety profile 
for IONSYS compared to the ETS version that was previously approved.   
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c. Dear Healthcare Provider letters 
d. Dear Hospital Pharmacy letter 
e. IONSYS Hospital Enrollment form 

10. Advisory Committee Meeting  
An Advisory committee meeting was not convened for this application. 

11. Pediatrics 
The original approval for IONSYS in 2006 included a postmarketing requirement for the 
following study required under PREA: 

 
On November 6, 2013, the Pediatric Research Committee (PeRC) reviewed the 
Applicant’s deferral extension request (submitted to IND 41574), which based on the fact 
that the product had never been marketed due to problems with the device and therefore 
pediatric studies could not have been conducted, and granted the request to submit the final 
study report on December 30, 2017. 
 
The study requirement based on the Division’s current policy for pediatric studies in opioid 
analgesics allows for extrapolation of efficacy findings from adults to children down to 2 
years of age.  We are not requiring that IONSYS be studied in children younger than 6 
years of age because they would not be able to reliably use the device. 
 

Deferred pediatric study under PREA for the short-term management 
of acute post-operative pain in patients requiring opioid analgesia 
during hospitalization in pediatric patients ages 6 to less than 17 years 
of age 
 
Final study report submission: December 30, 2017 

12. Other Relevant Regulatory Issues  
 

Financial Disclosures 
The Applicant submitted appropriate certification (FDA Form 3454)  that it did not enter into 
financial arrangement with the clinical investigators who participated in the submitted 
pharmacokinetic, adhesion, and human factors studies in this supplement.  
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Office of Scientific Investigations 
Study PK2011-001-PK, the clinical and bioanalytical sites were inspected by OSI and found 
acceptable, as per Dr. Julia Cho of OSI.  
 
DMEPA Review of Human factors studies 
The three human factors studies submitted with this supplement were reviewed by DMEPA 
who found deficiencies in the validation studies (DMEPA review dated January 9, 2015).  
Specifically, there were task failures related to pushing the dose button or proper finger 
positioning on the button, alert comprehension, and assembly of the system prior to application 
on the patient’s skin.  DMEPA determined that these failures were attributed to the overall 
training of the participants and the readability of the Instructions for Use (IFU) and the Patient 
Guide. 
 
To address these concerns, a discipline review letter was issued to the Applicant to advise 
them to make additional modifications to the training and educational materials, make 
additional revisions to the IFU and Patient Guide, and provide additional knowledge 
assessment questions to test the comprehension of the Patient Guide.  With respect to training, 
the Division requested that the health care practitioners train the patients on the appropriate use 
of the device.  DRISK also requested that the REMS materials (IFU, Patient Guide, REMS 
Safety Brochure, and Knowledge Assessment) be included and evaluated in the training of 
health care practitioners. Additionally, although not related to a specific deficiency, it was 
requested that Incline add an additional task to observe if participants were wearing gloves 
while handling the product. 
 
The Applicant conducted a fourth HF study using the revised training and educational 
materials, and DMEPA determined that the results of the indicate that the revisions made to 
the product user interface are effective in reducing the occurrence of critical task errors and in 
improving the user’s ability to use the device safely and effectively (review dated March 3, 
2015).     
 
Controlled Substance Staff Review 
CSS was consulted to provide input regarding the abuse potential of IONSYS.   In their review 
dated March 11, 2015, they had the following comments: 

1. There is potential for off-label use of multiple IONSYS systems, which could be fatal.   
The product labeling instructs that only one system be used at a time. 

2. There is a large amount of residual fentanyl in the IONSYS system.  For completely 
used systems (80 doses) the residual fentanyl is , and for unused systems, 9.7 
mg.  The estimated lethal dose for humans is 2 mg.  

3. There is potential risk of unintentional misuse of IONSYS if patients are not 
adequately supervised by health care professionals in the hospital.    

 
CSS recommendations include: 

1. The CII symbol must be printed on the product’s packaging and labeling. 
2. Inclusion of a REMS to ensure safe use of the drug product in the hospital. 
3. Labeling language warning of the abuse of this product by alternate routes, e.g., 

consumption of gel orally or intranasally or extracting the fentanyl from the gel, 
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and warning of potential risk of overdose and death with the application and use of 
multiple IONSYS systems.  
 

The Division agrees that a REMS is required for this product to ensure safe use in 
inpatients only and to avoid accidental exposure to other adults and children for whom it is 
not prescribed.  Section 9 of the PI will include opioid class labeling regarding abuse and 
misuse, however we do not want to provide a “road map” for abusers and will not include 
specific wording regarding oral or intranasal abuse and extraction of fentanyl from the gel.  
The class labeling regarding misuse and abuse is appropriate for this product, as the 
residual fentanyl in IONSYS represents a similar issue as multiple unused opioid tablets 
remaining in a prescription bottle.   

13. Labeling  
The labeling for IONSYS consists of the package insert (PI), the IONSYS Guide for Patients, 
the Instructions for Use and Disposal (IFU), and IONSYS Important Device Instructions. 
Because IONSYS is a drug-device combination product, the label must include information 
that is required by both CDER and CDRH.  The summary of the CDRH review in Section 5 of 
this memo outlines the labeling language recommended by CDRH. 
 
A notable aspect of the IONSYS PI is the BOX WARNING, that reinforces the REMS 
messages regarding hospital use only and the risk of life threatening respiratory depression not 
only in patients but also in those accidentally exposed to it.  The BOX WARNING also 
includes the opioid class warnings for addiction, abuse and misuse, and the fentanyl-specific 
warning regarding concomitant use of IONSYS with CYP P450 inhibitors, which could cause 
an increase in plasma fentanyl concentration. 
 
The PI also includes information specific to the device aspect of IONSYS presented as tables 
that describe the electromagnetic properties of IONSYS and their impact on its use.  Because 
the inclusion of the extensive amount device-related information resulted in an extremely 
lengthy package insert, discussions among the Division, CDRH, DMEPA and SEALD led to 
the development of a stand-alone document titled “IONSYS Important Device Instructions,” 
that includes device-related information that is less commonly used by the healthcare provider.  
This document is considered part of the product labeling, and will be distributed along with the 
PI. 
 
The IONSYS Guide for Patients is intended to be a stand-alone document that is placed at the 
patient’s bedside and explains the correct use of IONSYS to the patient.  It is similar to a 
Medication Guide, however because IONSYS is for acute use and intended for inpatients only, 
it was determined that the opioid-class MedGuide was not necessary.  The Guide for Patients 
is specific to IONSYS and not for opioids in general. 
 
The Instructions for Use and Disposal (IFU) is intended for the healthcare provider who is 
administering IONSYS.  This will be dispensed with each IONSYS unit and provides detailed 
instructions for the assembly, application, removal, and disposal of IONSYS, as well as 
instructions for troubleshooting. 
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Division of Pediatric and Maternal Health Consult 
The Division of Pediatric and Maternal Health (DPMH) provided input regarding pregnancy 
and lactation labeling for this supplement, and conversion of these subsections to comply with 
the Pregnancy and Lactation Labeling Rule (PLLR) format. Their reviews are dated March 27, 
2015 and April 3, 2015. 
 
In the first review, they noted that a review of the literature for relevant data revealed no new 
data with fentanyl use in pregnant women, but did provide new information about specific 
levels of fentanyl in breast milk.  Language was provided for Sections 8.1 Pregnancy risk 
summary and clinical considerations, and 8.2 Lactation risk summary.   
 
The purpose of the April review was to document discussion between DPMH and DAAAP 
regarding the addition of Section 8.3 Females and Males of Reproductive Potential.  The 
nonclinical review team recommended addition of nonclinical data to this section, however, 
the original recommendation from DMHT was not to include this section, as the clinical 
significance of the nonclinical information was not clear.  DAAAP is currently working on a 
review of case reports and literature regarding the risk of hypogonadism with opioid use.  
DAAAP plans to conduct an opioid class safety labeling change in the near future that includes 
this risk.  DAAAP and DMHT agreed that, for now, Section 8.3 would not be included in the 
IONSYS label, and at the time of the class labeling change, the clinical and nonclinical 
information would be included in Section 8.3 of the IONSYS label.  
 
Because the Applicant has voluntarily complied with the PLLR requirements prior to the June 
30, 2015 effective date, language waiving the current labeling requirements should be included 
in the approval letter.  The following approval letter language is suggested.   
 
“WAIVER OF PREGNANCY, LABOR AND DELIVERY, AND NURSING MOTHERS 
SUBSECTIONS 
 

We are waiving the current requirements of 21CFR 201.56(d)(1) and 
201.57(c)(9)(i) through (iii), regarding the content and format of labeling for 
subsections 8.1 Pregnancy, 8.2 Labor and Delivery, and 8.3 Nursing Mothers of 
prescribing information.  Your approved labeling for subsections 8.1, 8.2, and 8.3 
reflects the content and format requirements of the Pregnancy and Lactation 
Labeling Rule (79 FR 72063, December 4, 2014) which implements on June 30,  
2015.” 
 

Other labeling input 
The Office of Prescription Drug Promotion (OPDP) provided input in labeling to ensure that it 
did not include inappropriate promotional language, and the Division of Medication Error 
Prevention and Analysis (DMEPA) provided input to improve the readability, clarify 
information, and promote the safe use of IONSYS.  
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14. Recommendations/Risk Benefit Assessment  
 

 Recommended Regulatory Action  
Approval 

 Risk Benefit Assessment 
I recommend approval of IONSYS for the short-term management of acute post-operative pain 
in adult patients requiring opioid analgesia .  The Applicant 
demonstrated efficacy and safety for the prior version of IONSYS (ETS) that was approved in 
2006, but never marketed due to corrosion that could result in self-initiation and inadvertent 
delivery of fentanyl.  In this supplement, they have provided sufficient evidence via 
pharmacokinetic studies that the systemic exposure to fentanyl in the SSEC, the current 
version of IONSYS, is similar to the ETS, and that efficacy and systemic safety would also be 
expected to be similar.  The safety data available for the SSEC is limited, and comprised of 
applications of IONSYS to naltrexone-blocked patients in the PK study, and application of 
placebo units to healthy volunteers in the human factors and adhesion studies, and therefore 
only provide information regarding the occurrence of application site reactions.  Although the 
adhesion study that utilized placebo IONSYS units resulted in a higher than expected 
proportion of subjects experiencing local skin reactions, the Applicant explained this 
satisfactorily, and the high rate of local reactions would not be expected to occur with the use 
of IONSYS in patients.  Overall, the efficacy and safety of IONSYS (SSEC) appears similar to 
the originally approved ETS. 
 
Much of the review of this submission was conducted by CDRH, to ensure that the device is 
acceptable and functions as intended.  The software, electromagnetic compatibility, and 
performance testing were reviewed in detail and found acceptable by CDRH.  Although there 
was no evidence of corrosion in the testing conducted by the Applicant, both CDRH and the 
CMC review team recommend, based on the history with the ETS, that the Applicant is issued 
a postmarketing commitment to continue to monitor for corrosion of the IONSYS unit.  
 
Because of the inherent risks associated with IONSYS, including fatal respiratory depression 
and the risk of accidental exposure to health care professionals and people for whom it was not 
prescribed, the human factors studies were an important aspect of this application.  The results 
of the three HF studies originally submitted with the supplement were noted to be deficient by 
DMEPA and a fourth HF study was conducted by the Applicant using revised training and 
educational materials.  DMEPA determined that based on this study the user’s ability to use 
IONSYS safety and effectively was established.    
 
Also, because of the above mentioned risks, and that routine labeling is not believed to be 
adequate to mitigate these risks, a REMS (described below) is required for this product.    
 
Therefore, the benefits of IONSYS appear to outweigh its risks when used as directed for the 
management of postoperative pain in an inpatient hospital setting and in accordance with the 
restrictions and elements to assure safe use as specified in the REMS.   
 
 

 Recommendation for Postmarketing Risk Evaluation and Management Strategies 
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A REMS is required for IONSYS because of the risks of fatal respiratory depression and 
accidental exposure to health care professionals and people for whom it was not prescribed. 
The REMS includes restricted distribution to inpatient hospitals only. 
 
The goal of the REMS is: 
 
To mitigate the risk of respiratory depression resulting from accidental exposure to persons for 
whom it is not prescribed by: 

 Ensuring dispensing to inpatients in certified hospitals only; and 

 Informing health care providers of the serious risk of respiratory depression 
resulting from accidental exposure. 

The REMS will include Elements to Assure Safe Use, an implementation system, and a 
timetable for submission of assessments.  For details refer to Section 9 of this review and the 
DRISK review dated March 27, 2015. 
 

 Recommendation for other Postmarketing Requirements and Commitments 
 
The following is the PREA PMR: 

Deferred pediatric study under PREA of IONSYS of pharmacokinetics and safety in 
pediatric patients ages 6 to less than 17 years of age for the short-term management of 
acute post-operative pain in patients requiring opioid analgesia during hospitalization 
 
Final Report Submission:  December 2017 

 
The Applicant has agreed to the following postmarketing commitments: 

 
1. Continue to use microscopy techniques to monitor for corrosion. If any discoloration of 

the circuitry is observed, an analytical technique such as XPS or SEM should be used 
to characterize the discoloration. If corrosion is observed, evaluate the potential impact 
on device performance. Monitoring of corrosion must continue for a minimum of 3 
years from the date of commercial launch of the product. At that time you may submit 
a request for reduced monitoring to the NDA with supportive data, which will be 
reviewed by the Agency 

 
 Final Protocol Submission:    8/2015 
 Study/Trial Completion:        8/2018           
 Final Report Submission:      12/2018   
 

2. Due to the complexity of the product and the continued concern for malfunction and 
safety of the system, provide quarterly reports of any device malfunctions,  any adverse 
events or medication errors associated with or suspected to be associated with device 
malfunction, and any patient or provider complaints regarding device malfunction. 
After three years of submitting quarterly reports, submit a comprehensive discussion of 
the reports of any device malfunctions,  any adverse events or medication errors 
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associated with or suspected to be associated with device malfunction, and any patient 
or provider complaints regarding device malfunction, and provide an explanation of 
how you addressed those adverse events. 

 
Final Protocol Submission:    8/2015 
Study/Trial Completion:        8/2018           
Final Report Submission:      12/2018   
 

 Recommended Comments to Applicant 
 

Biopharmaceutics 
 

1. Since the external predictability for the ETS IVIVC model met the acceptance 
criterion requirements at the target dose, the IVIVC for the ETS is adequate to 
support the bridge between the SSEC and the approved ETS.  

 
2. However, the approved IVIVC for ETS failed external predictability at low and 

high dose currents indicating that the model does not adequately describe the 
release characteristics of SSEC at these dose currents. Therefore, for future 
manufacturing/formulation/device changes to the SSEC, we recommend the 
implementation of the IVIVC model constructed for SSEC provided the model is 
externally validated and you address the following deficiencies: 
• Typically, data from bioequivalence (BE) studies are used to qualify major 

changes to the drug product (e.g. formulation changes, manufacturing process 
changes, device changes, etc.). An IVIVC can be used to waive BE testing 
requirements. However, your current IVIVC models were not 
constructed/validated taking into consideration manufacturing/formulation 
changes and only incorporated changes in dose current. 

• Under these conditions, the regulatory application of the IVIVC models is 
limited; your IVIVC models can be used only to support minor changes made 
to the drug product; however, major changes to the drug product cannot be 
waived using your IVIVC model at this time (refer to IVIVC guidance under 
Category 2a waivers): 
http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformatio
n/guidances/ucm070239.pdf.  

For full SSEC IVIVC model application, you need to provide data showing that 
manufacturing/formulation changes to the SSEC can be detected by your in vitro 
release , and that the in vitro release from altered drug product correlates 
to the in vivo rate of absorption 

 
Chemistry, Manufacturing, and Controls 

You revised your labeling to include the MR UNSAFE symbol in the Prescribing 
Information (PI) for IONSYS and you wish to retain the previously approved 
labeling on the product including the text “WARNING: REMOVE BEFORE MRI” 
For future production of the product,  add the MR Unsafe symbol to the product 
together with the current text “WARNING: REMOVE BEFORE MRI.” 
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Section 7.2.1 of IEC 60601-1 (3rd Edition) requires certain symbols and 
explanations to be permanently labeled on the housing.  For future production of 
the product, add the Applied Parts symbol to the product together with the 
explanatory text. 
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Template Version: September 1, 2010 

Disclaimer 
 
Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 21338 are owned by Incline Therapeutics or are data for 
which Incline Therapeutics has obtained a written right of reference.  Any information or 
data necessary for approval of NDA 21338 that Incline Therapeutics does not own or 
have a written right to reference constitutes one of the following: (1) published literature, 
or (2) a prior FDA finding of safety or effectiveness for a listed drug, as reflected in the 
drug’s approved labeling.  Any data or information described or referenced below from 
reviews or publicly available summaries of a previously approved application is for 
descriptive purposes only and is not relied upon for approval of NDA 21338. 
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1.3 Recommendations 

1.3.1 Approvability 
From a nonclinical pharmacology toxicology perspective, NDA Supplement 5 may be 
approved based on nonclinical data provided as supported by the original approval of 
the NDA. 
 
1.3.2 Additional Nonclinical Recommendations – none. 
 
1.3.3 Labeling 
The labeling recommendations below have not yet been discussed with the Sponsor 
and the entire review team.  As such, the reader is referred to the action letter for final 
labeling for this drug product formulation. 
 

Pharm/Tox-related Labeling Sections for NDA 21338 
Label Proposed by Applicant - from 

current Ionsys Label 
FDA-Proposed label amended for the 

PLLR (Pregnancy and Lactation 
Labeling Rule) – from draft label of 

3/25/15  

Rationale for 
Difference 

 
Highlights of Prescribing Information 

 
--------INDICATIONS AND USAGE------- 

 
• IONSYS is an opioid agonist 

indicated for the short-term 
management of acute postoperative 
pain in adult patients requiring opioid 
analgesia  

 
 
----USE IN SPECIFIC POPULATIONS--- 
 

 

 
Highlights of Prescribing Information 

 
--------INDICATIONS AND USAGE------- 

 
• IONSYS contains fentanyl, an opioid 

agonist. IONSYS is indicated for the 
short-term management of acute 
postoperative pain in adult patients 
requiring opioid analgesia  

 
 

----USE IN SPECIFIC POPULATIONS--- 
 

• Pregnancy: Based on animal data, 
may cause fetal harm. (8.1) 

 
 

 
This type of 
description is in 
our other labels. 
 
 
 
 
 
 
 
 
Previous standard 
highlights 
language for a 
Pregnancy 
Category C.   

8. Use in Specific Populations 
 
8.1 Pregnancy  
 

 
The potential effects of fentanyl on 

8. Use in Specific Populations 
 
8.1. Pregnancy 
 
Risk Summary 
 
There are no studies with the use of 
IONSYS in pregnant women.  Limited 
published data on fentanyl use during 
pregnancy are insufficient to establish 
any drug-associated risks.  In animal 
reproduction and development studies, 
increased resorptions and a slight 

 
 
 
 
The data were 
revised to reflect 
PLLR format.  
Human information 
(italics) was 
provided by the 
Maternal Health 
Team. 
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2.6 Proposed Clinical Population and Dosing Regimen 
E-TRANS SSEC with an individual fentanyl dose of 40 mcg every 10 minutes and no 
more than 80 doses over 24 hours is intended for the management of acute pain in 
adult patients requiring opioid analgesia.  This product should be used only in medically 
supervised settings. 
 
IONSYS is applied to the upper outer arm or chest of the patient.  The patient activates 
a dose by double-pressing a button and the system then delivers a nominal 40 mcg 
dose of fentanyl over a period of ten minutes.  The system is locked-out during the ten 
minute dosing period and will not respond during this period to any button presses by 
the patient.  The patient can receive only one dose per ten minutes and a maximum of 
80 doses per 24 hours.  The system automatically and permanently deactivates after 24 
hours or 80 doses, whichever comes first.  Eighty (80) doses is a maximum daily dose 
of 3.2 mg of fentanyl.  
 

2.7 Regulatory Background 
- IND 41574 originally submitted January 27, 1993 
- NDA 21338 originally approved May 22, 2006 
 - Original NDA September 23, 2003 

- Second Cycle November 2, 2005 
- NDA 21338 (S005 – current submission) submitted June 30, 2014 

 

3 Studies Submitted 

3.1 Studies Reviewed  
Note: Studies submitted with this submission were reviewed previously 
with original NDA 21338 submission and its related IND 41574. 

 
One-Month Dose Range-finding Dermal Toxicity and Toxicokinetic Study with 
Fentanyl HCl in FVB/N Mice (ALZA Study Number TR-03-5715-014,  

). 
 
3-Month Dose Range-Finding Subcutaneous Toxicity and Toxicokinetic Study 
with Fentanyl HCI in Rats with a 1-Month Recovery Period (ALZA Study Number 
TR-01-5715-024, ). 
 
104-Week Subcutaneous Injection Carcinogenicity Study with Fentanyl 
Hydrochloride in Rats (ALZA Study Number TR-02-5715-021,  

). 

3.2 Studies Not Reviewed  
 None. 

Reference ID: 3722346
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3.3 Previous Reviews Referenced 
– IND 41574 pharmacology toxicology reviews, most notably carcinogenicity 

study, entered into DARRTS August, 10, 2008  
– Original NDA 21338 pharmacology toxicology reviews entered into DARRTS 

July 23, 2004 and May 19, 2006  

4 Pharmacology  
No new pharmacology studies were submitted with this NDA supplement.  Refer to the 
original pharmacology toxicology NDA reviews. 

5 Pharmacokinetics/ADME/Toxicokinetics 
No new pharmacokinetics/ADME/toxicokinetics studies were submitted with this NDA 
supplement.  Refer to the original pharmacology toxicology NDA reviews. 

6 General Toxicology  
No new general toxicology studies were submitted with this NDA supplement.  Refer to 
the original pharmacology toxicology NDA reviews. 
 

7 Genetic Toxicology 
No new genetic toxicology studies were submitted with this NDA supplement.  
According to the current IONSYS label (2006), there was no evidence of genotoxicity 
(results negative) being caused by fentanyl in the Ames Salmonella mutagenicity assay, 
the primary rat hepatocyte unscheduled DNA synthesis assay, the BALB/c 3T3 
transformation test, and the human lymphocyte and CHO chromosomal aberration in 
vitro assays.  Refer to the original pharmacology toxicology NDA reviews for additional 
details. 

8 Carcinogenicity  
NOTE: the following summary and template carcinogenicity study review are taken 
directly from the IND 41574 review by Dr. L. Leshin entered into DARRTS August, 10, 
2008 (with only minor typographical/formatting edits to comply with current formatting 
recommendations).  
 
The study satisfied all criteria of the CDER Carcinogenic Assessment Committee (CAC) 
to be a valid study and concurred with the reviewer that there were no drug-related 
tumors (see the Appendix at the end of this document for the individual CAC-related 
documents). 
 
============== 
 

Study title:  104-Week Subcutaneous Injection Carcinogenicity Study with Fentanyl 
Hydrochloride in Rats 
 
Key study findings: 
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Once-daily subcutaneous administration of fentanyl HCI to Sprague Dawley Crl:CD CI(SD)IGS 
BR rats at dose levels of 10 and 33 mcg/kg/day in males for up to 96 weeks and at dose levels of 
10, 33, and 100 mcg/kg/day in females for up to 102 weeks did not result in an increased 
incidence of neoplastic lesions. 
 
Adequacy of the carcinogenicity study and appropriateness of the test model: The study 
was adequately conducted and analyzed.  The Executive Carcinogenic Assessment Committee 
(ECAC) meeting minutes for protocol dose selections and final study reviews to the NDA review 
are attached in the Appendix. 
 
Evaluation of tumor findings:  The tumor findings were evaluated and analyzed appropriately. 
 
Study no.:  TR-02-5715-021 - IND 41574, SD-274 (SN-194), Vols. 1-9 
Conducting laboratory and location:   
Date of study initiation:  March 3, 2003; in-life phase March 18, 2003 to March 4, 2005; study 
report issued 8/15/06; Sponsor study director approved 9/5/06 
GLP compliance:  yes 
QA report:  yes 
Drug, lot #, and % purity: 
Fentanyl hydrochloride, Lot 9901302, Purity 99.2%, weeks of use 1-58 

Lot 0117793, Purity 99.4% weeks of use 59-76 
Lot 0409503, Purity 98.5%, weeks of use 77-103 

Control vehicle:  0.9% sterile saline 
The "Test Article" was a solution of fentanyl hydrochloride in 0.9% sterile saline. 
 

Concentration Verification:  Analysis of the dose formulations confirmed that all dose 
concentrations were within ± 5% of the target concentrations, with two exceptions.  The 
dose formulations used on the first day of Week 38 and prepared for Week 92 were lower 
than expected and new preparations were prepared.  Uniformity, stability tests were 
confirmed in previous studies. 

 
CAC concurrence:  Yes, at the ECAC meeting Nov 26, 2002 an additional higher dose group 
was recommended summarized below (see Appendix for a copy of the ECAC meeting minutes). 
 

The protocol was submitted under Alza Corp IND , Supporting Document 3 or 4 
(rat and mouse, specific ones not identified in DAARTS, refer to archival volumes to 
distinguish), FDA received 10/15/02.  A June 2003 communication to the Sponsor 
concurred with their request that the carcinogenicity studies for this product were no 
longer a requirement (altered indication to acute treatment of pain).  The final 
carcinogenicity study was submitted to Alza Corp. IND 41574, Supp Doc 274, FDA 
received 9/27/06. 
 
The doses used on this study were recommended by the FDA following review of the 
results of a 3-month rat toxicity study (ALZA Study No. TR-01 5715-024), in which 
fentanyl HCl was administered subcutaneously at 10, 33, 100, and 200 mcg/kg/day.  The 
Sponsor proposed a maximum dose of 33 mcg/kg/day.  Based on the findings, the 
maximum tolerated dose for once daily subcutaneous administration of fentanyl HCl to 
rats for at least 13 weeks was defined as 100 μg/kg/day (dose expressed as free base). 
 

• The Committee recommended doses of 0, 0, 0.01, 0.033 and 0.1 mg/kg/day. 
• The Sponsor is recommended to closely monitor the animals and should notify the 

Agency should excessive clinical signs be seen, such as self-mutilation. 
• For the rat study, if the Sponsor plans histological evaluation of tissues from only control 

and high dose treatment groups, they will also need to conduct histopathologic 
examination of other dose groups under any of the following circumstances: 

Reference ID: 3722346
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o for any macroscopic findings in the low and mid dose groups for a given tissue, 
they will need to look at that tissue for all the dose groups, 

o for an increase in incidence of tumors (rare or common) in the high dose group 
for a tissue, even if not statistically significant, they will also need to look at the 
next lower dose group, 

o for an increase in tumors in an organ for a tumor type that should be analyzed 
across tissue sites as well as by tissue site (e.g., hemangiosarcoma, lymphoma, 
etc.; see McConnell et al., JNCI 76:283, 1986), they should look at all relevant 
tissues for that dose level and the next lower dose level, 

o for an excessive decrease in body weight or survival in the examined dose 
group, they should examine lower dose groups.  

 
METHODS 
 
Doses:  0, 0, 10, 33, 100 mcg/kg/day fentanyl base 
Basis of dose selection (MTD, MFD, AUC etc.):  MTD 
Species/strain:  Rats, Crl:CD CI(SD)IGS BR 
Number/sex/group (main study):  55/sex/dose, except for 65/sex/dose in the  

100 mcg/kg/day group 
Route, formulation, volume:  Subcutaneous injection daily for up to 103 weeks at a dose   
 volume of 2.5 mL/kg/day. 

 
The Sponsor justification for subcutaneous administration to support the proposed human 
transdermal route is that this route offers flexible doses, ensures systemic exposure, and 
in many respects, mimics the transdermal route. 
The reviewer concurs that this route is appropriate. 

Frequency of dosing:  Once daily for 2 years 
Satellite groups used for toxicokinetics or special groups: 
Age:  7 weeks (males: 215 to 293 g; females: 132 to 197 g) 
Animal housing:  Rats of the same sex were housed two/cage during the acclimation  
 period, after which they were individually housed and offered food and water ad  
 libitum. 
Restriction paradigm for dietary restriction studies:  Neither food amounts nor dietary 

restriction were mentioned in the study. 
Drug stability/homogeneity:  Drug uniformity and stability were confirmed in previous 

studies  study 6196-166 located in Alza’s  or IND 41574); uniformity 
for concentrations of 4 and 148 mcg/mL and stability for 4 and 5000 mcg/mL after 8 days 
of 2-8°C refrigeration and 6 hours at room temperature. 

Dual controls employed:  Yes 
Interim sacrifices:  There were no scheduled interim sacrifices. 
 
Deviations from original study protocol: 
 

The Sponsor communicated with the Division, twice during the study, the first time was 
within a few months of starting the study with concerns about aggressiveness in high 
dose males, and the second time late in the study concerning earlier than anticipated 
mortalities. 
 
November 2003:  Alza contacted the Division requesting concurrence to sacrifice the 
male high dose fentanyl rats that were becoming so aggressive that the handlers were 
having trouble injecting them, were getting bit even though they were using chain mail 
gloves and were inadvertently injecting themselves. 
 
Based upon feedback from Drs. Jacobson-Kram, Timothy McGovern and Jeri El-Hage 
(members of the original ECAC for this protocol), the Division contacted the Sponsor on 
November 13, 2003 and indicated that the welfare of the animal handlers should be taken 
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into consideration and therefore it was acceptable to sacrifice the high dose male animals 
(animals were at Week 36 of the study).  A record of this communication was unable to 
be located in DARRTS under , the IND for which all study related information 
was filed, until the final study was submitted under IND 41574.  It was noted in the 
Sponsor’s email of Nov 2004, concerning animal survival, see below. 

 
The Group 5 (100 mcg/kg/day) males were terminated early during Week 36 (Day 246 or 
247) and were not included in the carcinogenicity analysis. 
 
November 4, 2004 (  Supp Doc 63):  Alza contacted the Division concerned by 
an apparent a steady decrease in survival of animals in the study.  At Week 89, the 
number of surviving males in the mid-dose group was 27 (out of 55).  The Sponsor 
requested input regarding when they should consider discontinuing the study. 
 
Following consultation with members of the eCAC, the Division, on Feb 1, 2005, 
recommended the following: 
 
• For the males, if any group drops to 20 animals, stop dosing that group only and 

continue the study.  If, however, the number of remaining animals in any group drops 
to 15 prior to scheduled sacrifice, sacrifice all males and the tissues analyzed.  

• For the females, if a group drops to 20 animals, stop dosing that group only.  If any 
group drops to 15 remaining animals, it is acceptable to terminate all females for 
tissue analysis. 

• For the rat study, if the Sponsor plans histological evaluation of tissues from only 
control and high dose treatment groups, they will also need to conduct 
histopathologic examination of other dose groups under any of the following 
circumstances: 

 
Dosing of Group 3 males was terminated on Day 641 (Week 92).  Terminal sacrifice for 
males was conducted during Week 97 (Days 674 and 675).  Group 1, 2, and 4 males 
were dosed until the day prior to scheduled sacrifice.  Dosing of Group 1 females was 
terminated on Day 688 (Week 99).  Terminal sacrifice for females was conducted during 
Week 103 (Days 717 and 718).  Group 2-5 females were dosed until the day prior to 
scheduled sacrifice. 

 
Reviewer comment:  Unable to find documentation of the Agency's response, but this 
was indicated in the Sponsor’s second advice request submission (DARRTS SD-63 of 
11-4-04).  A copy is attached in the Appendix. 

 
Study design 
 

 
 
Statistical Analysis of Survival and Neoplastic Lesions: 
 

Evaluations of trend and heterogeneity of survival data were performed using the Cox-
Tarone binary regression on life tables and Gehan-Breslow nonparametric methods using 
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the National Cancer Institute (NCI) Life Table Package (Thomas, Breslow, and Gart, 
1977). 
 
Neoplastic lesions were chosen for statistical analyses if the incidence in at least one 
treated group was increased or decreased by at least two occurrences over the control 
group.  The incidental tumors (i.e., tumors that were not assigned to be the cause of 
death of the animals by the study pathologist) were analyzed by linear logistic regression 
of tumor prevalence (Dinse and Lagakos, 1983).  The fatal and palpable (superficial) 
tumors were analyzed by the Cox-Tarone binary regression method using the death time 
or the first palpation time (as applicable) as a surrogate for the tumor onset time.  
Incidental tumors were analyzed by logistic regression of tumor prevalence tests. 
 
In the case of any particular tumor type, where the study pathologist assigned the tumor 
in question as being the cause of death of a subset of the animals and the rest of the 
animals were assumed to be dead of other competing risks, IARC-type (Peto et al., 1980) 
cause of death analysis was performed.  Specifically, the subset of the tumors which was 
assigned to be the cause of death by the study pathologist was analyzed by Cox-Tarone 
logistic regression under life table techniques.  The subset, which was considered 
incidental by the pathologist, was analyzed by logistic regression of tumor prevalence.  
Tumor types in which cause of death was undetermined were treated as incidental for 
statistical purposes.  The score statistics and their respective variances from the above 
tests were then used to compute the combined evidence as described by Gart, et al 
(1986).  If there was only one tumor belonging to one of the two categories (fatal and 
incidental) in a test, they were combined with the other category for the purpose of 
statistical analyses.  In addition, for incidental tumors only, in the cases where there was 
lack of convergence for the asymptotic test of the logistic regression method or when the 
tables were sparse (<5), the exact probability of significance was obtained by using 

 
 
The Cox-Tarone method is more sensitive to late deaths and the Gehan-Breslow method 
is more sensitive to early deaths due to treatment.  Week 105 was treated as the end of 
the study in the NCI package for the males and females, respectively.  Those animals 
that were sacrificed at the scheduled interval and the animals that were sacrificed for 
other reasons (gavage-related or aggressive behavior) were censored in the analyses.  
Continuity-corrected one-sided tail probabilities for trend and group comparisons were 
evaluated at 5.0% significance level.  Additionally, Kaplan-Meier product limit survival 
curves were presented for males and females separately. 
 
The benign and malignant neoplastic incidences were evaluated both separately and 
combined, where appropriate.  The criteria for combination were based on the work of 
McConnell, et al. (1986).  The incidences of multiple-organ and systemic neoplastic 
findings, such as hemangioma, lipoma, fibroma, fibrosarcoma, osteosarcoma, 
endometrial stromal polyp, and endometrial stromal sarcoma, were counted by animal, 
not by tissue.  They were evaluated statistically if they met the selection criterion for the 
analysis. 
 
Trend and one-sided control versus treated group comparisons were evaluated at the 
5.0% significance level.  One-sided tail probabilities for trend and group comparisons are 
shown in Text Tables 3 and 4 for males and females, respectively.  Further, in the cases 
where the intermediate dose groups did not have a complete histopathology examination, 
they were excluded from statistical analyses and only control versus high-dose group 
comparisons were performed provided they both had complete histopathology performed 
in the study.  Continuity correction was done for all asymptotic tests. 
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RESULTS 
 

Mortality:  Checked twice daily (am and pm) 
 
Two high-dose rats died during the first two weeks (1 male on Day 4, and 1 female on 
Day 9) of the study, and were replaced with rats in accordance to  standard 
operating procedures and those two rats were not included in the overall analysis. 
 
The survival results over the 2-year study are presented in the table below, and the 
figures that follow the table. 
 
Males:  Survival of the 100 mcg/kg/day males (Group 5) was relatively low (78% versus 
at least 95% in the other male groups) at Week 35, although it should be noted that some 
animals were euthanized due to excessively aggressive behavior.  This group was 
terminated during Week 36 due to behavioral changes characteristic of animals in 
distress (unthrifty appearance, markedly thinner than those of the other dose groups, 
inordinately sensitive to touch, and unusually aggressive) as well as the relatively low 
survival rate.  The 100 mcg/kg/day male group excluded from all statistical analyses. 
 
Due to decreased survival (36% survival; n=20), dosing of 10 mcg/kg/day male group 
(Group 3) was terminated on Day 641 (Week 92), and terminal sacrifice for all male 
groups was conducted during Week 97. 
 
The two male control groups showed statistically similar mortality rates.  There was no 
significant trend in mortality rates in the 10 and 33 mcg/kg/day dose fentanyl treated 
males (Groups 3 and 4) compared to either control group separately, or to the combined 
controls.  There was a significant increase (p<0.05) in mortality in the 10 mcg/kg/day 
group versus control Group 2 or combined controls by both Cox-Tarone and Gehan-
Breslow tests. 
 
The Sponsor suggests that this increased mortality may not be treatment related because 
of the lack of any dose response or effect at the 33 mcg/kg/day level, thus they 
considered the data to indicate there was no effect of fentanyl on male survival. 
 
Reviewer Comment: The reviewer disagrees with this conclusion.  While it is true that 
for these two fentanyl doses, there is no statistical increase in mortality, when one also 
considers the 100 mcg/kg/day which exhibited increased mortality early in the study 
before the entire group was terminated, there is a definite dose effect of fentanyl on 
survival. 
 
Females:  Due to decreased survival (36% survival; n=20) in one of the females control 
groups (Group 1), this group was terminated on Day 688 (Week 99), and terminal 
sacrifice for all female groups was conducted during Weeks 102/103. 
 
Treatment with fentanyl HCl did not affect female survival.  There was no difference in 
mortality of the two female control groups.  There was a statistically significant positive 
trend in the mortality of the fentanyl-treated groups (10, 33, and 100 mcg/kg/day) 
compared to control female Group 2 and a significant increase in mortality in the 100 
mcg/kg/day female group (based on the Gehan-Breslow method). 
 
However, the Sponsor considered these effects to be not biologically meaningful because 
of the lack of dose response compared to the female control Group 1 or the combined 
control female groups. 
 
Reviewer Comment:  The reviewer disagrees with this conclusion as well for reasons 
presented above in the results for males. 
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The main cause of death from all groups was neoplasia, which included pituitary 
adenomas (males and females) and mammary gland fibroadenomas and carcinomas 
(females).  These tumors were generally present with comparable incidence between the 
control and treated groups, with no evidence of increased neoplasia-related mortality 
associated with treatment.  Tumor findings are discussed more thoroughly in the 
histopathology section.  In many cases, no specific microscopic finding was associated 
with mortality, and the cause of death was undetermined.  Nearly all other causes of 
death were related to miscellaneous neoplasms and inflammatory lesions, all of which 
occurred sporadically throughout the control and treated groups. 

 
Reviewer Comment:  As noted above, if the unintended mortalities (<Week 36) in the 
100 mcg/kg/day male group are considered, there would be a dose response relationship 
for increased mortality in the males.  The 3-month dose-finding preliminary 
carcinogenicity study also had increased mortalities in the 100 and 200 mcg/kg/day 
doses.  Therefore in total, there would be a dose-response relationship for fentanyl-
induced deaths for males and females.  This is consistent with fentanyl’s well 
characterized pharmacodynamic actions and well documented lethality in humans.  In 
rats, there appears to be sex-related difference in susceptibility to the lethal effects of 
fentanyl, evident at some point between the doses of 33 and 100 mcg/kg/day.  A more 
significant point is whether there is a human correlate to this susceptibility.  Current 
studies and literature do not provide an answer due to the lack of sufficient data or 
analysis to address the issue.  Of particular concern for this study is whether the cause of 
death was due to tumors.  For this, the data are limited to females, since most high dose 
males were sacrificed early and with only histopathological analysis of gross lesions.  
However, considering the pharmacodynamics of fentanyl, the time for typical drug-
induced tumor to develop, and lack of fentanyl-related tumors as a cause of mortality in 
females, it is unlikely fentanyl-related tumor were developing at the time of sacrifice in the 
high-dose male group. 
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94  
713 

 
722 

 
710 654 

(91%) 
  

446 
 

420 
 

421 
 

418 381 
(88%) 

102       
426 

 
400 

 
399 

 
401 377 

(91%) 
* Numbers is bold were significantly different from the combined control groups 

 
 
Food consumption:  Measurements were taken weekly during Weeks 1 through 13 and once 
every 4 weeks thereafter.  The weight of food in the feeding bins at the beginning and end of 
each measurement week was used for calculating the food consumption of each animal, which 
was then averaged for the dose group for each measurement week. 
 

The 100 mcg/kg/day males (Group 5) had consistently lower food consumption values 
than the control groups for Weeks 1 to 7 and Weeks 12 to 33 (last week of data).  The 
Sponsor indicated only that lower food consumption in the high dose males occurred 
beginning approximately at Week 12.  From Week 29 to the study termination the 33 
mcg/kg/day males (Group 4) also had many incidences of reduced food consumption 
compared to the controls.  The 100 mcg/kg/day females (Group 5) also had times of 
reduced food consumption compared to controls, but these tended to be sporadic without 
consistent trends. 

 
Reviewer Comment: Clarification of how food consumption was determined was provided the 
Sponsor on May 30, 2008.  Due to weekly consumption and the offset of measurement weeks 
with body weight does not facilitate conclusions about the relationship between body weight 
changes and food consumption.  In addition the wide variation in values probably reflects not only 
variation in food consumed, but also stereotypic behavior associated with fentanyl such as licking 
and gnawing, in which food is depleted from the food bin but is not ingested. 
 

Food Consumption (g per week, and % of the average of the control groups; Reviewer created table) 
 

Gender Males Females 
Group 1 2 3 4 5 1 2 3 4 5 
Dose 
(mcg/kg/day) 

0 0 10 33 100 0 0 10 33 100 

Starting N = 55 55 55 55 65 55 55 55 55 65 
   

Week 1 218 217 213 213 204 
(94%) 

155 151 155 151 150 

7 253 255 247 249 239      
10 243 243 244 244 239 183 176 181 179 186 
12 243 246 246 250 224 

(92%) 
     

33 255 238 241 231 
(94%) 

207 
(84%) 

     

49 240 248 246 253  184 181 204 181 173 
61      195 151 

(77%)a 
157 

(80%) a 
175 171 

93 219 240 244 227  193 195 191 191 171 
(88%) 

101      180 173 186 175 172 
* Numbers is bold were significantly different from the control groups 
a compared to Group 1 

 
Hematology, Clinical Chemistry, and Urinalysis:  Samples were obtained from 10 rats/sex/group 
at Weeks 53, 97 (males only), and 103 (females only).  In addition to the 10 rats/sex/group, blood 
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was collected from all other surviving rats prior to scheduled sacrifice for select hematological 
tests.  For the 100 mcg/kg/day Group 5 males terminated early, samples were collected from the 
first 15 males randomized for necropsy. 
 
Reviewer comment:  Values were obtained from about 20% of the animals at Year 1 and about 
30% of the animals at Year 2.  The basis for animal selection, if it was random or otherwise was 
not mentioned. 
 

Based on Week 36 samples in 100 mcg/kg/day males (Group 5), there were no 
significant effects of fentanyl treatment on hematology, clinical chemistry or urinalysis 
findings.  For the other treatment groups with samples collected at 1 year and 2 years of 
treatment, fentanyl did not cause any obvious or adverse effects on hematology, clinical 
chemistry or urinalysis at any dose level or interval.  Although urine specific gravity 
values tended to be mildly lower and urine volume values tended to be mildly greater 
than those of control rats for 33 mcg/kg/day male group during Week 97 and 10 and 33 
mcg/kg/day female groups during Week 103, there was no clear dose-related pattern.  
The biological relevance of these differences from control is unclear. 
 
Reviewer's comment:  Summary mean values were not provided, for individual animals, 
there were few animals in which samples were collected for both Year 1 and Year 2, 
which would provide the most meaningful values for interpretation.  For specific gravity, 
samples ranged from see table 

 
Urinalysis 

Gender Males Females 
Group 1 2 3 4 5 1 2 3 4 5 
Dose 
(mcg/kg/day) 

0 0 10 33 100 0 0 10 33 100 

N = 55 55 55 55 65 55 55 55 55 65 
           

Specific gravity           
Week 53  

1.034- 
1.061 

 
1.028- 
1.051 

 
1.025- 
1.046 

 
1.027- 
10.44 

week 
36 

 
1.025- 
1.060 

 
1.017- 
1.052- 

 
1.022- 
1.040 

 
1.018- 
1.042 

 
1.014- 
1.030 

 
1.018- 
1.043 

Week 97 1.013- 
1.049 

1.011- 
10.47 

1.024- 
1.055 

1.010- 
1.037 

 1.023- 
1.054 

1.023- 
1.035 

1.016- 
1.053 

1.014- 
1.038 

1.026- 
1.049 

 
Gross pathology:  A necropsy was done on each animal that died or was sacrificed at an 
unscheduled interval.  Group 5 males were terminated early during Week 36 (Day 246 or 247).  
Terminal sacrifice for males was conducted during Week 97 (Days 674 and 675), and for females 
during Week 102/103 (days 712, 717, and 718).  Prior to scheduled sacrifice, animals were fasted 
overnight, bled for clinical pathology, then anesthetized with sodium pentobarbital, 
exsanguinated, and necropsied.  Bone marrow smears were made from the femur of all animals 
at the terminal schedule necropsies.  At early termination for Group 5 males, bone marrow 
smears were made from the femur of the first 15 males randomized for necropsy. 
 

Nearly all macroscopic findings noted at necropsy were generally considered nonspecific 
changes by the Sponsor and were typically seen in old rats and unrelated to fentanyl 
treatment.  The only exceptions were the decrease in the occurrence of enlarged or 
mottled pituitary glands in the 100 mcg/kg/day female group (which correlated with the 
decrease in pituitary neoplasia noted microscopically) and the higher incidence of 
external opaque eyes in the 100 mcg/kg/day female group (which correlated with the 
corneal  mineralization/epithelial degeneration noted microscopically). 
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Gross Pathology Findings 
Gender Males Females 
Group 1 2 3 4 5 1 2 3 4 5 
Dose 
(mcg/kg/day) 

0 0 10 33 100 0 0 10 33 100 

N = 55 55 55 55 65 55 55 55 55 65 
Eyes   
corneal 
mineralization 

     
6      

11 

Brain   
mineralization     12   1  3 
necrosis     12   1  4 

 
Histopathology:  Peer review: Yes, performed by another  pathologist.   
The methods indicated that tissues were processed from the first 15 males for early terminated 
Group 5 males and only lesions were processed from the remaining animals of this group.  
However the individual animal data tables indicate that all Group 5 males were examined.  The 
cause of death for all animals was documented by the anatomic pathologist in order to perform 
tumor analysis. 
 
 
NON-NEOPLASTIC: 
 
There was no microscopic evidence of changes specifically related to fentanyl HCl at the 
subcutaneous injection sites.  Most of the microscopic findings were considered typical incidental 
and spontaneous changes commonly seen in aged rats and occurred unrelated to treatment with 
fentanyl HCl. 
 
In the 100 mcg/kg/day male group terminated early (Week 36) the main histopathologic changes 
occurred in the lung, brain, and eye described below.  These findings were likely related to the 
pharmacologic properties fentanyl.  Pathological changes of brain and eye were also observed in 
the 100 mcg/kg/day female group terminated at Week 102/103. 
 

Lung:  Giant cell pneumonia associated with foreign (plant, feed-like) material was a 
notable histopathologic change present with a very high incidence in the lungs.  This 
change was graded slight to moderate and was morphologically characterized by the 
presence of feedlike plant material in alveolar spaces associated with an inflammatory 
response comprised of macrophages, multinucleated giant cells, and neutrophils.  This 
finding is compatible with an aspiration of feed material.  
 
This finding was also present with a high incidence in females of the 100 mcg/kg/day 
group dosed for 2 years.  It was also found in a few females in the lower dose groups 
including the control group. 

 
Brain mineralization/necrosis occurred in 12 of the 100 mcg/kg/day males that were 
sacrificed at Week 36.  This change was graded minimal to slight in most, moderate in 
two and moderately severe in one of the affected males.  Mineralization/necrosis was 
most frequently present in the thalamic region of the brain (often bilateral) and, to a far 
less degree, the hippocampus.  In Males B61220 and B61259, necrosis involving the 
cerebral cortex was a major component of brain necrosis.  Although considered 
treatment-related, the Sponsor contends the role of fentanyl in the occurrence of these 
changes in the brain is unclear.  Specifically, it is unclear as to whether this represents a 
primary effect of fentanyl or a secondary change possibly a response from hypoxia, since 
fentanyl is a respiratory depressant. 
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The IONSYS label indicates an AUC value for representative doses (48 doses consisting 
of two 40 mcg/10 min doses every hour for 23.3 hours of dosing) and maximal doses (80 
doses of 40 mcg/10 min/dose or 3.2 mg, over 13.3 hours of dosing) corresponding to 
0.57 ng-h/mL and 0.51 ng-h/mL, respectively.  As indicated in the table below, a safety 
margin of 14 to 21-fold exists based on estimated rat AUC exposure. 

 
Safety margin for brain mineralization 

Effect NOAEL Dose Rat AUC Human 
brain 
mineralization 
and necrosis 

33 mcg/kg/day For 100 mcg/kg/day: 30-50 ng-h/mL 
For 50 mcg/kg/day: 19 ng-h/mL 
Therefore estimate for 33 
mcg/kg/day: 

8-12 ng-h/mL 
 

     
 

from 2006 IONSYS 
label: 

AUC = 0.57 ng-h/mL 
 

resulting in a 14- to 21-
fold safety margin 

 
NEOPLASTIC: 
 
The most frequent neoplasms noted microscopically included pituitary gland adenomas, adrenal 
medullary pheochromocytomas, thyroid C-cell adenomas and mammary gland fibroadenomas 
and carcinomas (females).  These are commonly seen in Sprague Dawley rats, and there was no 
increased incidence associated with fentanyl treatment.  However, statistical analysis of the 
incidence of neoplasms indicated several instances where statistically significant trend and group 
differences occurred. 
 

Males: There was no fentanyl-related adverse carcinogenic response in the two male 
dose groups.  Statistically significant effects and trends occurred for a reduction in 
occurrences for the following findings: 
 
Epididymis/testis malignant mesothelioma (negative trend, p=0.0163 with the 10 
mcg/kg/day at marginally reduced incidence compared to control Group 2, p=0.0484) 
 
Thyroid follicular cell tumors, combined adenoma and carcinoma (negative trend versus 
control Group 2, with an associated decrease in the 33 mcg/kg/day group, p=0.0252). 
 
Females: There were several cases of statistical significances noted. 
 
Adrenal cortex adenoma: The 10 mcg/kg/day group had adrenal cortex adenoma 
increase over the combined control groups (p=0.0209).  For the combined adenoma and 
carcinoma incidences in adrenal cortex, the 10 mcg/kg/day showed significant increase 
over the control Groups 1, 2 and the combined control (p = 0.0292, 0.0229, 0.0031, 
respectively). 
 
Pituitary adenoma/carcinoma:  There was a significant negative trend in the pituitary 
adenoma and the combined adenoma/carcinoma rate over control Group 1 and 2 
individually and the combined controls.  All of the groups had significant decreases over 
control Group 1 and the 100 mcg/kg/day group alone showed significant decrease over 
control Group 2 and the combined controls. Also, control Group 2 showed significant 
decrease (p=0.0279) over control Group 1 for this case. 
 
Mammary carcinoma:  There was a statistically significant negative trend versus control 
Groups 1 and 2 individually or combined (p=0.0008, p=0.0173, and p=0.0095, 
respectively), with a decrease in the 100 mcg/kg/day group compared to control Group 1 
or combined controls (p=0.0020 versus control Group 1, p=0.0147 versus combined 
controls).  The 10 mcg/kg/day and 33 mcg/kg/day groups showed marginal increases 
over control Group 2 (p=0.041 1, p=0.0078 respectively) and the 33 mcg/kg/day also 
showed significant increase over the combined controls (p=0.0309).  When the 
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OVERALL CONCLUSIONS AND RECOMMENDATIONS [of the carcinogenicity study] 
 
Summary: 
 
A two year carcinogenicity study in rats was conducted in rats.  Subcutaneous administration of 
fentanyl HCl at daily single doses of 10, 33 or 100 mcg/kg/day in females and at dose levels of 10 
and 33 mcg/kg/day in males did not result in an increased incidence of neoplastic lesions.  Males 
in the 100 mcg/kg/day dose group were sacrificed at Week 36 due to a higher than expected 
incidence of mortality and also aggressiveness and were not included in the final carcinogenicity 
analysis, although they also had no increased incidence of tumors at the time of sacrifice. 
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Notable other findings included brain mineralization/necrosis that occurred in 12 of 65 males in 
the 100 mcg/kg/day dose group.  This change was graded minimal to slight in most, moderate in 
two and moderately severe in one of the affected males.  Mineralization/necrosis was also 
present in the brain of three 100 mcg/kg/day females and one 10 mcg/kg/day female sacrificed at 
the study termination.  Necrosis without mineralization was also present in the cerebral cortex of 
one 100 mcg/kg/day female.  It is unclear as to whether this represents a primary effect of 
fentanyl or a secondary change possibly a response from hypoxia, since fentanyl is a respiratory 
depressant. 
 
Corneal mineralization/epithelial degeneration occurred in the eyes with an increased incidence in 
males (6/65) and females (11/65) in the 100 mcg/kg/day dose groups.  These changes (graded 
as minimal to slight) occurred as a focal lesion in the center of the cornea and were characterized 
by mineralization of the subepithelial membrane associated with degeneration of the overlying 
corneal epithelium.  This may be associated with persistent dry eye. 
 
Giant cell pneumonia associated with foreign (plant, feed-like) material was a notable 
histopathologic change present with a very high incidence in the lungs in the 100 mcg/kg/day 
males and females.  The finding was compatible with an aspiration of feed material, evident in 
alveoli histopathology. 
 

9 Reproductive and Developmental Toxicology 
No new reproductive and development toxicology studies were submitted with this NDA 
supplement.  Refer to the original pharmacology toxicology NDA reviews. 

10  Special Toxicology Studies 
No new special toxicology studies were submitted with this NDA supplement.  Refer to 
the original pharmacology toxicology NDA reviews. 

11  Integrated Summary and Safety Evaluation 
Supplement 5 for NDA 21338 includes a reformulated drug product and packaging 
system designed to avoid the device performance concerns with the original 
formulation.   
 
From a nonclinical perspective, there are no new safety issues with this formulation as 
the components of the device that come in contact with the skin are not different in 
chemical composition than the materials used in the original product and the drug 
substance and drug product specifications are unchanged.   
 
This submission includes the addition of results from a rat carcinogenicity study that 
were not present when the original labeling was approved.  The study has been 
previously reviewed by the Agency and the results were reviewed by the ECAC.  The 
label has to also be updated during this review cycle to reflect the final PLLR format.  
This is voluntary at this time; however, the Agency is willing to grant a waiver from the 
CFR language. 
 
From a nonclinical pharmacology/toxicology perspective, Supplement 5 for NDA 21338 
may be approved.   

Reference ID: 3722346



---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

GARY P BOND
03/27/2015

JAY H CHANG
03/27/2015

RICHARD D MELLON
03/27/2015
I concur.

Reference ID: 3722346



CENTER FOR DRUG EVALUATION AND 

RESEARCH 

APPLICATION NUMBER: 

021338Orig1s005 

STATISTICAL REVIEW(S) 



NDA 21338 S005  Stability Analysis 

 

 

STATISTICAL REVIEW AND EVALUATION       

 

Biometrics Division: VI  

 

 

 

 

 

 

 

NDA NO.: 21338/S-005 

DATE RECEIVED BY THE 

CENTER: 
11/15/2014 

DRUG NAME: Ionsys 

DOSAGE FORM: Iontophoretic transdermal system 

INDICATION: Short-term treatment of postoperative pain in adult patients 

requiring opioid analgesia  

SPONSOR: Incline Therapeutics 

REVIEW FINISHED: 3/24/2015 

STATISTICAL REVIEWER: Sungwoo Choi, Ph.D. 

CONCURRING REVIEWER: Xiaoyu Dong, Ph.D. 

PROJECT MANAGER: Luz E Rivera 

 
                  ____________________________________                                
 
                  Sungwoo Choi, Ph.D., Mathematical Statistician, CDER/OTS/OB/DB VI 
                  Xiaoyu Dong, Ph.D., Mathematical Statistician, CDER/OTS/OB/DB VI                                         
 
 
Concur:     ______________________ 
           Meiyu Shen, Ph.D., Lead Mathematical Statistician, CDER/OTS/OB/DB VI                                      
       Yi Tsong, Ph.D., Division Director, CDER/OTS/OB/DB VI 
             
 
CC list:   
           Meiyu Shen, Ph.D., Lead Mathematical Statistician, CDER/OTS/OB/DB VI                                      

       Yi Tsong, Ph.D., Division Director, CDER/OTS/OB/DB VI 

      Xiaoyu Dong, Ph.D., Mathematical Statistician, CDER/OTS/OB/DB VI                                         

                  Erika E.Englund, Ph.D., Chemist, CDER/OPQ/ONDP/API Branch II 

                  Luz E Rivera, CDER/OPQ/OPRO/DRBPMII/RBPMBIV      

                  Lillian Patrician, Mathematical Statistician, CDER/OTS/OB                                      

    

Reference ID: 3720602

(b) (4)



NDA 21338 S005  Stability Analysis 

 Page 2 of 17  

 

Table of Contents 

1 EXECUTIVE SUMMARY ..................................................................................................... 3 

2 INTRODUCTION .................................................................................................................. 4 

3 SPONSOR’S ANALYSES ..................................................................................................... 4 

4 FDA REVIEWER’S ANALYSES ......................................................................................... 4 

4.1 STABILITY ANALYSIS ON THE REGISTRATION LOTS .............................................. 4 

4.1 STABILITY ANALYSIS ON THE PROCESS VALIDATION LOTS .............................. 10 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Reference ID: 3720602





NDA 21338 S005  Stability Analysis 

 Page 4 of 17  

2 INTRODUCTION 
 

On November 15, 2014, FDA office of New Drug Quality Assessment requested the division of 

biometrics 6, Office of Biostatistics to evaluate the sponsor’s stability data.  Originally, the 

sponsor submitted 12 month data from the registration stability lots (RSLs) and 3 month data 

from the process validation lots (PVLs).  On December 12, 2014, the sponsor provided the 

updated 18 month data from RSLs and 9 month data from PVLs to further support the shelf life 

of the product.  Statistical stability analyses were performed on the long-term stability data.        

 

The sponsor provided the stability data set from RSLs for 18 months and from PVLs for 9 

months via PDF files but not in an electronic form.   

 

The EDR location of the stability data set for RSLs is 

\\cdsesub1\evsprod\NDA021338\0315\m3\32-body-data\32p-drug-prod\ionsys\32p8-stab\32p83-

stab-data\32p8-apdx-c.pdf. 

 

The EDR location of the stability data set for PVLs is 

\\cdsesub1\evsprod\NDA021338\0315\m3\32-body-data\32p-drug-prod\ionsys\32p8-stab\32p83-

stab-data\32p8-apdx-b.pdf. 

 

  

3 SPONSOR’S ANALYSES 
 

The sponsor performed statistical analyses for 12 attributes from the registration stability lots 

when the product was stored at 25°C/60%RH for 18 months.  For each attribute, the sponsor 

performed the poolability test for the equality of slopes and intercepts among the batches based 

on Q1E guidance.  If the corresponding p-value is greater than 0.25, the linear regression lines 

with the common intercepts and slopes were fitted to the data to estimate the shelf life.  The 

sponsor showed that one-sided or two-sided 95% confidence limits for the mean response 

through 18 months are within the acceptance criteria.  Thus, the sponsor concluded that the 

registration stability data for 12 attributes support a shelf life of 18 months.    

 

 

4 FDA REVIEWER’S ANALYSES 
4.1 STABILITY ANALYSIS ON THE REGISTRATION LOTS 

 

The sponsor pooled data of the three registration lots if the p-values of the intercept or the slope 

is greater than 0.25.  However, we observed that for certain attributes, there are different patterns 

among the three registration lots. For example, the test results of pH Anode Hydrogel and pH 

Cathode Hydrogel of Lot 0200077 at the 0 month are much lower than the test results of other 

two lots. In addition, Average Peel Adhesive and Average Dose Amount show relatively large 
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variability compared to other tested attributes. Such a large variability may lead to a non-

significant p-value (> 0.25). 

 

Considering these issues, we conducted a by-batch analysis for selected attributes to obtain a 

more conservative estimate of the shelf life. Our results are summarized in Table 1, in which the 

estimated mean values, 95% confidence limits of the mean value and the estimated shelf life for 

each attribute are provided.  As Table 1 shows, for “Average CPC Content”, “Average pH of 

Anode Hydrogel”, “Average pH of Cathode Hydrogel”, “Average Conductivity of Anode 

Hydrogel”, “Average Anode Hydrogel Weight”, “Average Cathode Hydrogel Weight”, 

“Average Peel Adhesion”, and “Average Dose Amount(Interval 1) - Dose 1”, by-batch analyses 

were conducted. Each stability plot is also provided in Figures 1-8, where the shaded band is 95% 

confidence interval of the mean response and the red horizontal lines are the acceptance criteria. 

The shelf life is the shortest time points at which the 95% confidence interval intercepts the 

acceptance criteria.   

 

Because the shortest estimated shelf life in Table 1 is greater than 18 months, the proposed shelf 

life of 18 months is supported by the data of the registration lots. 

 

 

Table 1: Summarized Results of the Stability Analyses on the 18 months Long-term 

Stability Data of Registration Lots. Pred. = Predicted Mean Value; 95% LCL = 95% 

Lower Confidence Limit; 95% UCL = 95% Upper Confidence Limit;  

 

Attribute 
Acceptance 

Criteria 
Lot 

At 18 Months 
Est. Shelf Life 

Pred. 95% LCL 95% UCL 

Average Fentanyl 

Content 
 Pooled 

Average CPC 

Content (% w/w) 
 

0200076 

0200077 

0200078 

pH, Anode 

Hydrogel,Average 
 

0200076 

0200077 

0200078 

pH, Cathode 

Hydrogel,Average 
 

0200076 

0200077 

0200078 

Average 

Conductivity, 

Anode Hydrogel 

 

0200076 

0200077 

0200078 

Average Anode 

Hydrogel Weight 

 

 

0200076 

0200077 

0200078 

Average Cathode 

Hydrogel Weight 
 

0200076 

0200077 

0200078 
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(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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If the CMC reviewer has concerns on the stability of PVLs, we recommend that the sponsor 

submit additional data, especially the data of Average Fentanyl Content.  

  

 

Table 2: Estimated Shelf Life from the Process Validation Lots stored at 25°C/60%RH for 

9 months 

 

Attribute Acceptance Criteria Lot Est. Shelf Life 

Average Fentanyl Content  Pooled 

Average CPC Content (% w/w)  

0300505 

0300564 

0300770 

pH, Anode Hydrogel, Average  

0300505 

0300564 

0300770 

pH, Cathode Hydrogel, Average  

0300505 

0300564 

0300770 

Average Conductivity, Anode Hydrogel  

0300505 

0300564 

0300770 

Average Anode Hydrogel Weight  

0300505 

0300564 

0300770 

Average Cathode Hydrogel Weight  

0300505 

0300564 

0300770 

Average Peel Adhesion  Pooled 

Average Dose Amount (Interval 1) – Dose 

1 
 Pooled 

Average Dose Amount (Interval 2) – Dose 

21 
 Pooled 

Average Dose Amount (Interval 3) – Dose 

45 
 Pooled 

Average Dose Amount (Interval 4) – Dose 

77 
 

0300505 

0300564 

0300770 
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(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Figure 11: Stability Plot of pH, Anode Hydrogel, Average from the Process Validation Lots 

stored at 25°C/60%RH for 9 months 

 

Figure 12: Stability Plot of pH, Cathode Hydrogel, Average from the Process Validation Lots 

stored at 25°C/60%RH for 9 months 
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Product Quality Microbiology Data Sheet

A. 1. TYPE OF SUBMISSION: Marketing authorization supplement 
for a new version of IONSYS.

2. SUBMISSION PROVIDES FOR: Marketing of a new version of the 
drug product drug delivery system which uses a controller with an 
enhanced electronic delivery system.

3. MANUFACTURING SITE:  

4. DOSAGE FORM, ROUTE OF ADMINISTRATION AND 
STRENGTH/POTENCY:

 Transdermal
 Iontophoretic delivery system
 40 ug/dose
 Non-sterile patch

5. METHOD(S) OF STERILIZATION: Not applicable

6. PHARMACOLOGICAL CATEGORY: Analgesic

B. SUPPORTING/RELATED DOCUMENTS: The initial product quality 
microbiology review of NDA 021338 completed on 21 April 2004.

C. REMARKS: Incline therapeutics submitted NDA 21-338/S-005 for an alternate 
version of IONSYS called the Separated System with Enhanced Controller 
(SSEC).  The initial product quality microbiology review of NDA 21-338 was 
completed on 21 April 2004.  Antimicrobial effectiveness testing and microbial 
limits specifications were reviewed in the initial application.  The product 
formulation and release specifications are the same as those approved in the 
original application.

filename: N021338s005r1.doc
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Executive Summary

I. Recommendations

A.      Recommendation on Approvability - Recommended for            
Approval 

B. Recommendations on Phase 4 Commitments and/or 
Agreements, if Approvable -
Not applicable

II. Summary of Microbiology Assessments

A. Brief Description of the Manufacturing Processes that relate to 
Product Quality Microbiology -
The drug product consists of two non-sterile patches with
antimicrobial properties.  

B. Brief Description of Microbiology Deficiencies -
No deficiencies were identified based upon the information 
provided.

C. Assessment of Risk Due to Microbiology Deficiencies –
Not applicable.

D. Contains Potential Precedent Decision(s)- Yes     No

III. Administrative

A. Reviewer's Signature _____________________________
Stephen E. Langille, Ph.D.
Senior Microbiology Reviewer

B. Endorsement Block
Bryan Riley, Ph.D.
Acting NDMS Team Leader

C. CC Block
N/A
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REVIEWER COMMENT – The applicant provided satisfactory information 
regarding the stability testing program for microbial limits.

2. REVIEW OF COMMON TECHNICAL DOCUMENT-
QUALITY (CTD-Q)
MODULE 1
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3. LIST OF MICROBIOLOGY DEFICIENCIES AND 
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Not applicable

Reference ID: 3701812

(b) (4)



---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

STEPHEN E LANGILLE
02/12/2015

BRYAN S RILEY
02/13/2015
I concur.

Reference ID: 3701812



CENTER FOR DRUG EVALUATION AND 

RESEARCH 

APPLICATION NUMBER: 

021338Orig1s005 

CLINICAL PHARMACOLOGY AND 

BIOPHARMACEUTICS REVIEW(S) 



CLINICAL PHARMACOLOGY REVIEW 

NDA: 21-338S005 Submission Date(s): 6-30-2014 

Brand Name Ionsys 

Generic Name Fentanyl Transdermal Iontophoretic System 

Clinical Pharmacology Reviewer Srikanth C. Nallani, Ph.D. 

Team Leader Yun Xu, Ph.D. 

OCP Division Division of Clinical Pharmacology II 

OND Division Anesthesia, Analgesia and Addiction Products 

Sponsor Incline Therapeutics Inc. 

Submission Type; Code 505(b)(1); S005 Efficacy Supplement 

Formulation; Strength(s) 40 g per dose 

Indication 

Proposed Dosage Regimen 

Post-operative pain management 

Activate per need. 

 

Table of Contents 

 
1 Executive Summary ..................................................................................................... 2 

1.1 Recommendation ................................................................................................... 2 
1.2 Phase IV Commitments ......................................................................................... 2 
1.3 Summary of Clinical Pharmacology Findings ....................................................... 2 
1.4 General Biopharmaceutics ..................................................................................... 5 
1.5 Analytical............................................................................................................... 6 

2 Labeling ........................................................................................................................ 9 
3 Appendix .................................................................................................................... 12 

3.1 Proposed labeling ................................................................................................ 12 
3.2 Individual Study Reviews .................................................................................... 40 

 
 

Reference ID: 3720118













2 Labeling 

The sponsor proposed text is in regular font.  The reviewer’s changes are indicated in 
bold font. Note:  The last labeling change on this product was in 2006.  Most of the 
labeling changes pertain to updating the information to current standard. 
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3.2 Individual Study Reviews 

3.2.1 Synopsis of Study PK2011-001-PK 
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Dose Absorbed (Sponsor analysis): Amount of fentanyl delivered into systemic 
circulation during the two hour period from the 23rd and the 24th hour after initiation of 
the Study System (i.e., from 23 h to 25 hours), inclusive.  
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average) for the final to-be-marketed 170 µA system.  The clinical team felt that since the 
product is titrated-to-effect these differences may not be clinically significant.   

Table: Dose calculated per two activations of Ionsys 170 µA system.   

Treatment N 

Dose 
(Mean) 
µg/two 

activations

SD Min Median Max 

Dose Calculated Using 1 hour AUC 

170µA Device 41 66.9 12.5 46.3 66.2 96.3 

Dose Calculated Using 2 hour AUC 

170µA Device 41 69.9 13.2 47.4 70.0 99.5 
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 2 

absorbed into the systemic circulation to confirm that the new SSEC device will function 
similarly to the ETS. The Sponsor was also advised to validate the established IVIVC 
using the data generated from in vivo and in vitro studies.  
 
Submission: The current submission describes replacement of the ETS with a newly 
enhanced system, the Separated System with Enhanced Controller (SSEC). This 
supplement was created to provide a comprehensive, stand-alone submission for the 
SSEC. Therefore, this supplement contains the quality, biopharmaceutics, safety and 
efficacy information for the SSEC.  
 
Review: The Biopharmaceutics review is focused on the evaluation of the IVIVC model 
used to bridge the ETS and SSEC, and acceptability of the IVIVC results. 
 
Note that the results of the BA cross-study comparison included in this submission in 
support of the drug product/device changes will be also reviewed by the Office of 
Clinical Pharmacology (OCP) (refer to Dr. Skrikanth Nallani’s clinical pharmacology 
review for more details). 
 
RECOMMENDATION:  
 
From the Biopharmaceutics perspective, NDA 21338/S-005 for Ionsys® (fentanyl 
iontophoretic transdermal system) is recommended for APPROVAL. However, the 
following comments should be conveyed to the Applicant: 
 
1. Since the external predictability for the ETS IVIVC model met the acceptance 

criterion requirements at the target dose, the IVIVC for the ETS is adequate to 
support the bridge between the SSEC and the approved ETS.  

 
2. However, the approved IVIVC for ETS failed external predictability at low and high 

dose currents indicating that the model does not adequately describe the release 
characteristics of SSEC at these dose currents. Therefore, for future 
manufacturing/formulation/device changes to the SSEC, we recommend the 
implementation of the IVIVC model constructed for SSEC provided the model is 
externally validated and you address the following deficiencies: 
• Typically, data from bioequivalence (BE) studies are used to qualify major 

changes to the drug product (e.g. formulation changes, manufacturing process 
changes, device changes, etc.). An IVIVC can be used to waive BE testing 
requirements. However, your current IVIVC models were not 
constructed/validated taking into consideration manufacturing/formulation 
changes and only incorporated changes in dose current. 

• Under these conditions, the regulatory application of the IVIVC models is 
limited; your IVIVC models can be used only to support minor changes made to 
the drug product; however, major changes to the drug product cannot be waived 
using your IVIVC model at this time (refer to IVIVC guidance under Category 2a 
waivers): 
http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/



 3 

guidances/ucm070239.pdf.  
• For full SSEC IVIVC model application, you need to provide data showing that 

manufacturing/formulation changes to the SSEC can be detected by your in vitro 
release , and that the in vitro release from altered drug product 
correlates to the in vivo rate of absorption. 

 
 
 
 
 
 
Signature                                                                    Signature   
Kelly M. Kitchens, Ph.D.                                            Sandra Suarez Sharp, Ph.D. 
Biopharmaceutics Reviewer                                       Acting Biopharmaceutics Lead  
Office of New Drug Products                                     Office of New Drug Products 
 
cc. TGhosh; JDuan; PSeo. 
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Background Information for Current Submission: 
 
During the February 15, 2011 Type C guidance meeting for IND 41574, the Agency 
advised the Sponsor to re-verify the IVIVC to demonstrate that the test method is 
sensitive to current and time and whether it can detect differences between the new 
device and historical data of the old device as follows: : 

• The SSEC should be bridged to the ETS since the SSEC is considered a new 
device. 

• There are no supplies of the ETS available for a bioequivalence study. 
• The IVIVC can accurately identify current and dose delivered by the drug product 

(According to the Applicant). 
• Generate in vivo data with the SSEC. Once the earlier IVIVC is validated with the 

in vivo data from the SSEC, it can be used for any subsequent changes in the 
system within the scope of IVIVC guidance by the Agency. 
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During the August 30, 2011 Type C guidance meeting for IND 41574, the Sponsor 
inquired if establishing bioequivalence between the SSEC and the ETS based on an in 
vivo PK study and in vitro drug release testing is adequate to demonstrate comparability. 
The Agency indicated that the proposed study design to evaluate a system that delivers 
170 µA of current (equivalent to delivering 40 µg fentanyl) is generally acceptable, and 
the following additional comments were provided: 

• Re-establish the relationship of the amount of current released and the amount of 
drug absorbed into the systemic circulation to confirm that the SSEC functions 
similarly to the ETS. 

• Evaluate the PK of devices that can deliver a range of currents to understand the 
amount of fentanyl delivered into the systemic circulation. It is acceptable to 
evaluate two additional devices: one that would deliver lower current/dose, and 
one that would deliver higher current/dose than the system that delivers 170 mcA 
current/40 mcg dose. 

• Validate your established IVIVC using the data generated from these in vivo and 
in vitro studies to demonstrate that the established IVIVC could serve as a 
surrogate to support future changes in the drug product/device combination. 

 
During the January 28, 2014 Type B pre-sNDA meeting, the Sponsor was advised that 
comparing the absolute bioavailability of fentanyl appears to be an acceptable method to 
compare the two products. 
 
IVIVC for the SSEC: 
 

• The Applicant manufactured four configurations of the SSEC, each with a 
different dose current (140 µA, 170 µA, 200 µA, and 230 µA), to study the effect 
of dose current on the in vitro amount released and the in vivo dose absorbed, and 
to establish a correlation between in vitro release and in vivo absorption. For the 
in vitro release test, the SSEC was cycled through 80 consecutive doses, and 
fentanyl release was measured using the  at dose intervals 1, 21, 45, and 77. 
Twelve SSEC devices were tested for each configuration. The dose delivered at 
all dose numbers increased with an increase in dosing current. 
 

(b) (4)
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• The PK parameters measured for the different treatment groups are summarized 
in the following Table: 
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• The in vivo dose absorbed values for the different treatment groups were 

calculated as  
 
 
The in vivo dose absorbed values and are summarized in the following tables: 

 
 

• Similar to the in vitro dose delivered, the in vivo dose absorbed is linearly 
proportional to current. 

 
 

• The 45th in vitro dose delivered was plotted as a function of in vivo dose absorbed 
(mean of the 47th and 48th doses), and the resulting IVIVC was constructed:  
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Applicant’s Linear Relationship 

 

 

Reviewer’s Linear Relationship 
 

 
The Reviewer plotted the in vitro dose delivered vs. the in vivo dose absorbed to verify the Applicant’s 
IVIVC. 
 

• The IVIVC was internally validated by predicting the in vivo dose absorbed and 
comparing the predicted dose to the actual in vivo dose absorbed (see Table 1: In-
Vivo Dose Absorbed for SSEC Configurations Studied in PK2011-001). The 
prediction error was less than 10% at each dose current tested, which suggests that 
the in vivo dose absorbed can be predicted by the in vitro dose delivered, as a 
function of dose current, per the IVIVC Guidance for Industry (Extended Release 
Oral Dosage Forms: Development, Evaluation, and Application of In Vitro/In 
Vivo Correlations). 

 

 
 

• The following table and figure illustrates the comparison between IVIVC data 
obtained using the ETS and SSEC. 
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ETS:  y = 0.83x + 7.95 (r2 = 0.99) 
SSEC: y = 1.26x - 11.79 (r2 = 0.97) 

 
The IVIVCs were compared using Analysis of Covariance (ANCOVA), where 
the mean in vivo dose was modeled as a function of mean in vitro dose and the 
system (ETS or SSEC). The results demonstrate that the in vitro dose has a 
significant effect on the in vivo dose (p < 0.05), and the interaction between the 
system and the in vitro dose has no significant effect on the in vivo dose (p = 0.56 
and p = 0.15, respectively).  
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Recommendation: 
 
From the Biopharmaceutics perspective, NDA 21338/S-005 for Ionsys® (fentanyl 
iontophoretic transdermal system) is recommended for approval. However, the following 
comments should be conveyed to the Applicant: 
 
1. Since the external predictability for the ETS IVIVC model met the acceptance 

criterion requirements at the target dose, the IVIVC for the ETS is adequate to 
support the bridge between the SSEC and the approved ETS.  

 
3. However, the approved IVIVC for ETS failed external predictability at low and high 

dose currents indicating that the model does not adequately describe the release 
characteristics of SSEC at these dose currents. Therefore, for future 
manufacturing/formulation/device changes to the SSEC, we recommend the 
implementation of the IVIVC model constructed for SSEC provided the model is 
externally validated and you address the following deficiencies: 
• Typically, data from bioequivalence (BE) studies are used to qualify major 

changes to the drug product (e.g. formulation changes, manufacturing process 
changes, device changes, etc.). An IVIVC can be used to waive BE testing 
requirements. However, your current IVIVC models were not 
constructed/validated taking into consideration manufacturing/formulation 
changes and only incorporated changes in dose current. 

• Under these conditions, the regulatory application of the IVIVC models is limited; 
your IVIVC models can be used only to support minor changes made to the drug 
product; however, major changes to the drug product cannot be waived using your 
IVIVC model at this time (refer to IVIVC guidance under Category 2a waivers): 
http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/
guidances/ucm070239.pdf.  

• For full SSEC IVIVC model application, you need to provide data showing that 
manufacturing/formulation changes to the SSEC can be detected by your in vitro 
release , and that the in vitro release from altered drug product 
correlates to the in vivo rate of absorption. 
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 Information  Information 
NDA/BLA Number 21-338 S-005 Brand Name Ionsys 
OCP Division (I, II, III, IV, V) DCP II Generic Name Fentanyl Transdermal 

Iontophoretic System 
Medical Division DAAAP Drug Class Analgesic 

OCP Reviewer Srikanth C. Nallani, Ph.D. Indication(s) Short-term management 
of acute postoperative 

pain 
OCP Team Leader Yun Xu, Ph.D. Dosage Form Transdermal 
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Date of Submission 6/30/2014 Route of Administration Transdermal 
Estimated Due Date of OCP Review 3/26/2015 Sponsor Incline Therapeutics 
Medical Division Due Date 4/30/2015 Priority Classification Standard 

PDUFA Due Date 

4/30/2015   

Clin. Pharm. and Biopharm. Information 
 “X” if included 

at filing 
Number of 
studies 
submitted 

Number of 
studies 
reviewed 

Critical Comments If any 

STUDY TYPE                                                                                                                               

Table of Contents present and sufficient to 
locate reports, tables, data, etc. 

X                                                    

Tabular Listing of All Human Studies  X                                                    
HPK Summary  X                                                    
Labeling  X                                                    
Reference Bioanalytical and Analytical 
Methods 

X                                                    

I.  Clinical Pharmacology                                                                                                      
    Mass balance:     
    Isozyme characterization:     
    Blood/plasma ratio:     
    Plasma protein binding:     
    Pharmacokinetics (e.g., Phase I) -                                                                                                      

Healthy Volunteers- 
                                                                                                     

single dose:     
multiple dose:     

Patients- 
                                                                                                     

single dose:     
multiple dose:     

   Dose proportionality -                                                                                                      
fasting / non-fasting single dose:     

fasting / non-fasting multiple dose:     
    Drug-drug interaction studies -                                                                                                                               
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Phase 2:     
Phase 3:     
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Phase 1 and/or 2, proof of concept:     

Phase 3 clinical trial:     
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Data rich:     
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the NDA legible so that a substantive review can begin? 

X    

8 Is the electronic submission searchable, does it have appropriate X    
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AUC23-24 estimates (23-25 hours, inclusive), the bioequivalence assessments were run with and without 
these subjects/periods. Both analyses met established bioequivalence criteria, therefore, bioequivalence 
comparisons are transparently reported with the AUC23-24 for all subjects in the PK population. 
 
Since the bioavailability study is the pivotal study supporting the supplement, OSI inspection will be 
required for the study site and the bioanalytical site.  
 
 
 
 
 
Srikanth C. Nallani, Ph.D.       8/6/2014 
Reviewing Clinical Pharmacologist      Date 
 
Yun Xu, Ph.D.          
Team Leader/Supervisor       Date 
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Question 3. Does the Agency agree that the plan to establish bioequivalence of 
the Separated System with the Enhanced Controller to the Integrated Product 
based on an in vivo human pharmacokinetic study and in vitro drug release 
testing (utilizing the validated ) is adequate to demonstrate 
comparability between the two systems? 
FDA Response: 
We note that the proposed pharmacokinetic (PK) study will only evaluate a 
system delivering 170 mcA of current which is capable of releasing 40 mcg of 
fentanyl. The design of the PK study to assess the dose of fentanyl delivered 
by the proposed new device is generally acceptable, but note the response to 
the Question 4. 
Additionally, re-establish the relationship of the amount of current released 
and the amount of drug absorbed into the systemic circulation. This 
information is needed to confirm that the new device will function similarly 
to the older integrated system. 
For this purpose, evaluate the PK of devices that can deliver a range of 
currents to understand the amount of fentanyl delivered into the systemic 
circulation. It is acceptable to evaluate two additional devices out of which 
one would deliver lower current/dose and one would deliver higher 
current/dose compared to the proposed system that delivers 170 mcA 
current/40 mcg dose. The study design could be similar to that noted in your 
previous PK studies evaluating a range of systems. 
You are also advised to validate your established IVIVC using the data 
generated from these in vivo and in vitro studies to make any change in the 
system in future. 
Discussion: 
There was no further discussion on this point. 
 
Question 4. Does the Agency agree with the trial design for the human 
pharmacokinetic study including the size (enrollment of approximately 35 
subjects to achieve a minimum of 24 evaluable subjects) and the acceptance 
criteria based on the mean dose of fentanyl absorbed? 
FDA Response: 
The proposed PK study is generally acceptable. However, employ a cross-
over design with two-way sequence (AB, BA). 
Discussion: 
There was no further discussion on this point.” 

 
At the pre-NDA meeting held on 1/28/2014, the sponsor was made aware of the potential review issue 
with the fentanyl dose delivery data generated from study PK2011-001.   

 
Pharmacokinetics and Comparability Questions 
Question 4 
Does the Agency agree that the scope of the data to be included in the sNDA is sufficient 
to support comparability of the SSEC to the ETS (previous approved product)? 
FDA Response 
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Acknowledging that the new SSEC and the approved ETS cannot be compared in a 
bioequivalence study as the ETS is no longer available, comparing the absolute 
bioavailability of fentanyl appears to be an acceptable method to compare the two 
products. However, we note that the absolute bioavailability data for the steady-
state fentanyl plasma levels provided from Study PK2011-001 demonstrate the 
delivery of 35 mcg of fentanyl from a single actuation of the SSEC, a 12.5% 
reduction compared to the 40 mcg of fentanyl delivered by the original, approved 
product. The clinical efficacy and safety data upon which you plan to rely are based 
on the delivery of 40 mcg of fentanyl. You must either adjust the delivery of fentanyl 
to match the 40 mcg delivery from the original, approved product, or provide 
justification for why the delivery of 35 mcg of fentanyl would be expected to provide 
the same degree of efficacy as the approved product. Alternatively, you can perform 
an additional efficacy study. 
Discussion 
The Sponsor stated that no parameter that would affect drug delivery was changed from 
the approved product, noting that consensus was reached in the last meeting with the 
Agency about how to demonstrate equivalence between versions of the product. The 
Sponsor stated that they followed that plan.  
Unlike an oral or injectable product, there is no direct way to measure how much drug is 
delivered, it must be inferred by measuring the concentration absorbed. The Sponsor 
stated that the original labeling submitted for the approved product identified the dose as 
a “  40 mcg,” with the eventual approved labeling identifying it as “40 
mcg.” In the original bioavailability (BA) study, the dose was 37 mcg and had an 
observed 19% variability. The Sponsor stated that they conducted the same protocol as in 
the original BA study with multiple doses over 24 hours and calculated the AUC at the 
end. One arm was an intravenous (IV) infusion to serve as a bridge and allow comparison 
to the original formulation. The Sponsor stated that the values are similar but not 
identical, noting that the IV infusion arm allows normalization of values. 
The Sponsor noted that the calculated difference in the dose delivered between the 
approved and new formulations is 6% (37 mcg in the original product, 35 mcg in the new 
product). They also noted that Table 11 in their meeting package specifies the difference 
at 4% based on geometric mean, which is within the 90% confidence interval. Therefore, 
the firm believes they have demonstrated bioequivalence, as well as therapeutic 
equivalence. The Agency stated this bioequivalence analysis between the new and 
original formulations is based on a cross-study comparison, since these two formulations 
had not been studied in the same study. Usually such bioequivalence analysis should be 
based on data from same study using a cross-over study design, but this was not possible 
because of lack of availability of the approved product. Therefore, the Sponsor will need 
to provide details of how their bioequivalence analysis was conducted, and why the 
results can be used to support the sNDA. 
The new version of the product delivers approximately 36 mcg of fentanyl with some 
variance. The Sponsor proposed that they keep the same labeled dose of 40 mcg. The 
original study (1997) employed different, yet validated, bioanalytical methods, but there 
is no way to conduct a cross validation with the current study. The Division 
acknowledged that the original system had PK studies to support the concept that a higher 
current produced a higher dose of delivered drug. The Agency indicated the importance 
of making sure that the amount of drug delivered by different versions of the product is 
the same amount as that noted with the approved version of the product. The Sponsor 
stated that the new formulation of the product is identical to the approved product in 
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adhesion, patient interaction, etc. The Agency clearly expressed concern about the dose 
creeping down, as seems to be the case with the current version of the product. The 
Sponsor stated that they did develop a drug release method for the product that could be 
used to demonstrate similarity in drug release. 
The Agency asked the Sponsor to submit the data from these studies in the sNDA 
independent of one another, along with an explanation of how the 35 mcg dose is 
therapeutically equivalent to the approved dose and is not clinically different at steady 
state. The Sponsor must support the clinical value of the 35 mcg dose observed in the 
studies with the current formulation, providing detailed explanations of how the analyses 
were conducted in the submission. The Sponsor stated that they will address this in the 
sNDA. The Agency stated that the Sponsor should specify if any data is excluded and 
why and what the impact is of that exclusion. The Agency stated that the data sets should 
be in SAS transport file format. 
Additionally, the Agency requested that the Sponsor submit any information that it has 
regarding adhesion issues with the new product in their sNDA package. 
Additional Pharmacokinetics and Comparability Comments 
Provide the following as part of your sNDA submission: 
1. The complete report for your original in vitro/in vivo correlation (IVIVC) 
including the raw data (e.g. drug release profiles and individual plasma 
concentrations), control files and output files as SAS transport files generated 
during the construction and validation of your IVIVC. 
Discussion 
The Sponsor stated that they plan to submit this data. 
2. The external validation report from the bioavailability study (Study PK2011-001), 
including the input, control, and output files as SAS transport files 
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validation and C-97-001for external validation.

During the Type C meeting for IND 41574 on August 30, 2011, the Sponsor was advised to re-
establish the relationship of the amount of current released and the amount of drug absorbed into the 
systemic circulation to confirm that the new SSEC device will function similarly to the ETS. The 
Sponsor was also advised to validate the established IVIVC using the data generated from in vivo 
and in vitro studies to make any change in the system in the future.

The IVIVC was internally validated by predicting the in-vivo dose and comparing it to the actual
observed in-vivo dose. The results from PK2011-001 with the SSEC were used to externally validate 
the IVIVC established with the ETS. The prediction error from the IVIVC is less than 10% at all four 
levels of dose current demonstrating that the in vivo dose absorbed can be predicted by the in-vitro 
dose delivered.
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The IVIVC for the SSEC was compared with the IVIVC for the ETS.

Potential review issues to be forwarded to the Applicant for the 74-day letter:
Provide the following information, which we previously requested during the pre-sNDA meeting:

 The complete report for your original in-vitro-in-vivo correlation (IVIVC) including the raw 
data (e.g. drug release profiles and individual plasma concentrations), control files and output 
files as SAS transport files generated during the construction and validation of your IVIVC.
If you think you have already submitted the requested information in the current submission, 
direct us to the proper section of your submission.

RECOMMENDATION: 

From the ONDQA-Biopharmaceutics perspective, NDA 21338/S-005 is fileable. The ONDQA 
Biopharmaceutics team will further assess this NDA to determine the acceptability of the IVIVC 
model.

Signature                                                                  Signature  
Kelly M. Kitchens, Ph.D.                                          Tapash Ghosh, Ph.D.
Biopharmaceutics Reviewer                                      Biopharmaceutics Team Leader 
Office of New Drug Quality Assessment                  Office of New Drug Quality Assessment
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MEMORANDUM 

REVIEW OF REVISED LABEL AND LABELING

Division of Medication Error Prevention and Analysis (DMEPA) 

Office of Medication Error Prevention and Risk Management (OMEPRM)

Office of Surveillance and Epidemiology (OSE)

Center for Drug Evaluation and Research (CDER)

Date of This Memorandum: April 29, 2015

Requesting Office or Division: Division of Analgesia, Anesthesia, and Addiction Products 
(DAAAP)

Application Type and Number: NDA 21338/S-005

Product Name and Strength: Ionsys (fentanyl iontophoretic transdermal system)

40 mcg per activation 

Submission Date: April 27, 2015

Applicant/Sponsor Name: The Medicines Company (formerly Incline Therapeutics)

OSE RCM #: 2014-1366-2

DMEPA Primary Reviewer: James Schlick, RPh, MBA

DMEPA Team Leader: Vicky Borders-Hemphill, PharmD

1 PURPOSE OF MEMO

The Division of Analgesia, Anesthesia, and Addiction Products (DAAAP) requested that we 
review the revised Prescribing Information, Patient Guide, Instructions for Use, Device 
Instruction Sheet, pouch labels, tray top labeling, and carton labeling (Appendix A) to determine 
if they are acceptable from a medication error perspective.  The revisions are in response to 
recommendations that we made during previous label and labeling reviews.1,2

                                                     
1

Townsend, O. Human Factors, Label and Labeling Review for Ionsys (Fentanyl HCl Patient-Activated
Transdermal System) (NDA 021338). Silver Spring (MD): Food and Drug Administration, Center for Drug
Evaluation and Research, Office of Surveillance and Epidemiology, Division of Medication Errors Prevention and 
Analysis (US); 2015 JAN 09 57 p. OSE Review No. 2014-1366.

2 Schlick, J. Human Factors Review for Ionsys (Fentanyl HCl Patient-Activated Transdermal System) (NDA 
021338). Silver Spring (MD): Food and Drug Administration, Center for Drug Evaluation and Research, Office of 
Surveillance and Epidemiology, Division of Medication Errors Prevention and Analysis (US); 2015 MAR 03 24 p. 
OSE Review No. 2014-1366-1.
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2 CONCLUSIONS

The revised Prescribing Information, Patient Guide, Instructions for Use, Device Instruction 
Sheet, pouch labels, tray top labeling, and carton labeling are acceptable from a medication 
error perspective.  
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DPMH and DAAAP on April 1, 2015 regarding the potential addition of section 8.3 Females 
and Males of Reproductive Potential to Ionsys labeling.  

DISCUSSION
In a review of the published literature for concerns about infertility with fentanyl use, DPMH 
found one case report regarding male hypogonadism and chronic use of fentanyl. In that case 
report (Tabuchi, et al.), a 42 year old male patient was using transdermal fentanyl 
administered once daily for the treatment of chronic pain following left brachial plexus 
injury. After four months of fentanyl treatment, the patient developed generalized fatigue, 
loss of libido and erectile dysfunction.  Blood work was significant for decreased luteinizing 
hormone (LH), follicle stimulating hormone (FSH), total testosterone, and free testosterone, 
which indicated a diagnosis of hypogonadotrophic hypogonadism and was thought to be 
caused by chronic fentanyl use.2  There were no other published studies that looked at the 
effect of fentanyl on fertility; however, the case report appears consistent with the human 
data DAAAP is reviewing for the opioid class of drug products.  

DAAAP is currently working on opioid class safety labeling changes for section 8.3 Females 
and Males of Reproductive Potential, which will discuss the potential risk of hypogonadism 
in males associated with chronic opioid use.  DAAAP intends to add class labeling for 
section 8.3 to include all opioids regardless of their duration of action.  At the April 1, 2015 
meeting, DAAAP and DPMH agreed that the addition of information regarding male 
infertility to Section 8.3 of labeling, including non-clinical and clinical information, would 
wait until the time of the opioid class safety labeling change. 

                                                          
2 Tabuchi, et al. A Case of Hypogonadotropic Hypogonadism Caused by Opioid Treatment for Nonmalignant 
Chronic Pain. Case Rep Med. 2012. Epub Article ID 740603.
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Background

On May 22, 2006, FDA approved Ionsys (fentanyl iontophoretic transdermal system), 
which is indicated for the short-term management of acute postoperative pain in adult 
patients requiring opioid analgesia during hospitalization.

Ionsys is a “patient-controlled iontophoretic transdermal system providing on-demand 
systemic delivery of fentanyl, an opioid agonist, for up to 24 hours or a maximum of 80 
doses, whichever comes first.  To date, Ionsys has not been studied for use in pediatric 
patients and is not labeled for use in pediatric patients. No other fentanyl iontophoretic 
system is approved for use in adults or pediatric patients.

Upon approval, “pediatric study under PREA for the treatment of short-term management 
of acute post-operative pain in patients requiring opioid analgesia during hospitalization 
in pediatric in patients ages 6 to 16 years of age” was deferred, with a final report 
submission date of May 22, 2009.

The product was not marketed upon approval due to mechanical issues that had not been 
identified during pre-market review (personal communication, Fields E, MD; February 
25, 2015).  Ownership was transferred to a new sponsor and the mechanical issue has 
been resolved.

On April 12, 2013, FDA issued a non-compliance letter to the current sponsor because 
the study report for the required pediatric study had not been submitted.  On December 
13, 2013, the Agency granted a deferral extension “to accommodate the delay in 
marketing.”  The revised final report submission date is March 31, 2017.

A labeling supplement has been submitted to bring the product into conformance with 
PLLR guidance.  However, no new pediatric data has been submitted with the labeling 
supplement.  While the Boxed Warning is undergoing revision to come into conformance 
with Boxed Warnings for other opioid transdermal systems (e.g., Duragesic NDA 19,813, 
fentanyl transdermal system), revisions to pediatric sections of labeling are restricted to 
formatting issues and updates to descriptions of neonatal opiate withdrawal syndrome 
(NOWS).  Therefore, this labeling consult is limited the revised Boxed Warning, Sections 
1 (Indications and Usage), 5 (Warnings and Precautions, limited to discussion of 
Neonatal Opioid Withdrawal Syndrome), and 8.4 (Pediatric Use).

Sections 8.1 (Pregnancy) and 8.3 (Nursing Mothers) will be addressed in the separate 
DPMH-Maternal Health labeling consult.

For each section, the proposed language is presented first, followed by recommended 
changes, if any, in bold italics.

Boxed Warning

The Boxed Warning from the original labeling (2006) is presented below followed by the 
current version of the proposed Boxed Warning undergoing revisions by DAAAP.  

Reference ID: 3725386



NDA #: 21388         Division of Pediatric and Maternal Health Consult
Fentanyl iontophoretic transdermal system April 2015       

3

Figure 1: Original Boxed Warning (source: original labeling, May 22, 2006)
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****Pre-decisional Agency Information**** 

Memorandum 
Date:  April 03, 2015 
  
To:  Kimberly Compton, Regulatory Project Manager 
  Division of Anesthesia, Analgesia, and Addiction Products (DAAAP) 
 
From:   L. Shenee Toombs, Regulatory Review Officer (OPDP) 
 
CC:   Olga Salis, Senior Regulatory Health Project Manager (OPDP) 
  Michael Wade, Regulatory Health Project Manager (OPDP) 
       
Subject: NDA 021338 

OPDP labeling comments for Ionsys (fentanyl iontophoretic transdermal 
system), CII 
Labeling Review    

   

OPDP has reviewed the proposed package insert (PI), Guide for Patients Sheet and 
Instructions For Use (IFU) for Ionsys (fentanyl iontophoretic transdermal system), CII 
(Ionsys) that was submitted for consult on July 28, 2014. Comments on the proposed PI 
and Guide for Patient Sheet are based on the version sent via email from Kimberly 
Compton (RPM) on April 1, 2015 entitled “N 21-338 S-005 PI and Pt Guide FROM FIRM 
4-1-15--USE FOR NEW EDITS.docx” and comments on the proposed IFU are based on 
the version sent via email on April 3, 2015 entitled “N 21-338 S-005 IFU & D from EDR 
2-27-15.docx. 

Comments regarding the PI are provided on the marked version below. 

We have no comments on the Guide for Patients Sheet and IFU.  
 
Thank you for the opportunity to comment. 
 
If you have any questions, please contact Shenee’ Toombs at (301) 796-4174 or 
latoya.toombs@fda.hhs.gov. 

FOOD AND DRUG ADMINISTRATION 
Center for Drug Evaluation and Research 
Office of Prescription Drug Promotion 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES         M E M O R A N D U M 

Food and Drug Administration 
         Center for Devices & Radiological Health 

Office of Device Evaluation 
Division of Neurological and Physical Medicine Devices 

Physical Medicine and Neurotherapeutic Devices Branch 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 

(301)796-6610 
 

ICC1400575-NDA21-338 – IONSYS Iontophoresis Combination Product Page 1 of 45 

Inter-center Consult Memorandum 
Combination Product – Iontophoresis 

Device Evaluation 

ICC1400575 for NDA021338-S005 
(Also related to IND041574) 

 
Date: March 25, 2015 
To: Kim Compton, Team Leader, (CDER/OND/ODEII/DAAAP) Office: ODE 
From: Vivek Pinto, PhD Division: DNPMD/PNDB 
Consults: Pavel “Pasha” Takmakov, Electrical Physiology Reviewer, (CDRH\OSEL\DBCMS) 
  Jack McCracken, Labeling Reviewer, (CDRH\OCE\DHC\WCB) 
  Sandy Weininger, Electrical Safety Reviewer, (CDRH\OSEL\DBP) 
  Donald “Skip” Witters Jr., Electromagnetic Compatibility (EMC) Reviewer, (CDRH\OSEL\DBP) 
  Joe Jorgens III, Software Reviewer, (CDRH\OSEL) 
 
Submission Date:  June 30, 2014 (Supplement 5) (0307) 
Due Dates:  March 26, 2015 (Primary Reviews Due) 
   April 2, 2015 (Final Reviews Due) 
NDA Holder/Address:  Incline Therapeutics, Inc. 
   900 Saginaw Drive, Suite 200 
  Redwood City, CA 94063  
Established Name:  Fentanyl iontophoretic transdermal system 
Propriety Name:  IONSYS 
Chemical Product Name: Fentanyl hydrochloride 
Route of Administration: Transdermal 
Contact Person: Patricia Oto, R.Ph., Vice President Global Regulatory Affairs and Quality 

Assurance 
Email Address:  patricia.oto@themedco.com 
Phone Number: (650) 241-6810 

Recommendation 
I recommend that the combination product be approved from a medical device perspective.  We 
recommend the following deficiencies be sent to the sponsor in the labeling negotiation and if 
necessary, in a Post Commitment Letter (PMC).  Please see the end of the memo for outstanding 
labeling deficiencies. 
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I.  Purpose and Regulatory History 
 
Purpose 
The sponsor would like to introduce a combination product to interstate commerce.  The subject 
combination product is a modified system to an approved system.  The combination product is 
regulated by CDER.  James Bertram, PhD, CDRH liaison to the Office of Combination Products 
stated that unless there is a concurrent 510(k), we do not need to provide any other CDRH 
documentation to CDER.  All documentation would stay under the NDA in CDER’s DARRTS 
database.   

 
The sponsor stated, “Fentanyl hydrochloride (fentanyl HCl) is a synthetic phenylpiperidine opioid 
agonist that interacts predominantly with the opioid micro-receptor. IONSYS® (fentanyl 
iontophoretic transdermal system) is a non-invasive, self-contained, pre-programmed system for 
patient-controlled transdermal analgesia (PCTA) that is applied to the upper arm or chest. It is 
composed of a compact electronic controller and two hydrogel reservoirs, one of which contains 
fentanyl hydrochloride in a gel formulation for iontophoresis. IONSYS is a needle-free alternative to 
current modes of patient-controlled analgesia (PCA) for acute pain.  There is currently no product 
on the market that delivers fentanyl utilizing iontophoretic delivery technology.  The most common 
PCA modality involves bolus intravenous administration of opioids, with the magnitude of the 
demand dose, the total number of doses available, and the duration of the dosing interval controlled 
by a programmable infusion pump. While the most commonly used opioid with intravenous PCA is 
morphine, fentanyl has been successfully used in intravenous PCA for more than 25 years.  Current 
acute post-operative pain management is characterized by the widespread use of morphine, with 
little innovation in drug delivery since the introduction of PCA pumps in the 1980s. Markets are 
heterogeneous both between and within countries with varying preferences for the different 
available analgesic administration techniques. In certain hospitals, epidural is viewed as the gold 
standard, while in others intravenous PCA is preferred. In other hospital settings, older 
administration technologies such as intramuscular opioid injection or intravenous opioid 
administration are still the most commonly used treatments for the majority of patients. Even in 
hospitals where anesthesiologists state that either epidural or intravenous PCA is their treatment of 
choice, considerable numbers of patients still receive treatment with intramuscular or intravenous 
opioids.” 
 
Kimberly Compton, Team Leader from CDER (OMPT/CDER/OND/ODEII/DAAAP) requested CDRH 
(PNDB) review the documents submitted for NDA 21338 to determine whether the combination 
product be Approved or Disapproved based on all device-related perspectives.  The sponsor Incline 
Therapeutics, Inc., formerly ALZA Corporation, submitted NDA 21-338 for the combination product, 
IONSYS® (fentanyl iontophoretic transdermal system).  This submission is Supplement 5 (sNDA-
005).   
 
Scope of Review 
As previously described, the combination product was approved in 2006; however, the device was 
not marketed in the US due corrosion in the packaging and unintended activation.  This product 
delivers a Scheduled II drug and has a few components which raise questions of safety such as 
patient control and drug monitoring after dosing is complete (extra drug may be left in the device 
after use).  Multiple interactions were conducted between the agency and the sponsors over the 
past several years.  The majority of the review was kept to the adequacy of the device information 
already conveyed through pre-NDA meetings and letters.  However, the review was largely based 
on the equivalence of the new system (SSEC) to the old system (ETS) in regards to drug delivery 
parameters and demonstration that the new device mitigated the corrosion issues.   

 
Brief Submission Chronology 
9/23/2003:  ALZA Corporation submitted NDA 21338 for the E-TRANS® [Fentanyl hydrochloride 
(HCI)] system.  This product was a noninvasive, self-contained, preprogrammed, patient-controlled 
analgesia (PCA) system that was applied to the upper arm or chest. Using iontophoresis (i.e., the 
introduction of ions of a medicant into tissues by means of an electric current), E-TRANS® fentanyl 
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10 The warning about not touching 
IONSYS if it falls off the skin does 
not say what the nature of the hazard 
is or the consequences of touching it.  

The current labeling was 
acceptable to the human factors 
group. Therefore, we defer to 
their judgment. 

No comments. 

11 The warning about not using soap 
does not say what the nature of the 
hazard is or the consequences of 
using soap.  The warning about not 
using soap is a parenthetical and 
items in parentheses are usually 
unimportant.   

The current labeling was 
acceptable to the human factors 
group. Therefore, we defer to 
their judgment. 

No comments. 

12 The instructions to dose are 
inaccurate.  To dose, you have to 
push the button twice in 3s.  The next 
bullet says when you push the button 
it will beep and the green light will 
start blinking.  That appears to apply 
only to the second button push within 
3s. HF tested 

The current labeling was 
acceptable to the human factors 
group. Therefore, we defer to 
their judgment. 

No comments. 

13 The statement “IONSYS can only be 
activated every 10 minutes” is 
confusing.  It might mean users have 
to wait 10 minutes after a dosing is 
complete before dosing again, 
though the next step may clarify. 

The current labeling was 
acceptable to the human factors 
group. Therefore, we defer to 
their judgment. 

No comments. 

14 The terms “blink quickly” and “start 
blinking slowly” have no meaning for 
the new user. 

The current labeling was 
acceptable to the human factors 
group. Therefore, we defer to 
their judgment. 

No comments. 

15 The statement “If IONSYS starts 
beeping at any time. . . .” is 
misleading and confusing because it 
apparently beeps when a dose 
starts.  So normal use would seem to 
cause the device to beep.  

The current labeling was 
acceptable to the human factors 
group. Therefore, we defer to 
their judgment. 
 
In addition, the labeling does 
make a distinction between a 
single beep and beeping. 

No comments. 

16 The statement, “When you push the 
dosing button you will hear a single 
beep and the green light will start 
blinking quickly.” seems to be 
inaccurate.  According to the 
professional labeling, the device 
beeps when the dosing starts, not 
when the button is pushed.   

The current labeling was 
acceptable to the human factors 
group. Therefore, we defer to 
their judgment. 
 
In addition, based on the 
professional labeling, there is 
both the single beep and fast 
blinking simultaneously when the 
dose starts.  The user would 
need to push and release the 
button twice within 3 seconds to 
initiate the dose.  But, if they 
push and hold the button, they 
would not hear the single beep 
or see the LED blink quickly.   

No comments. 

17 It is not clear whether the labeling 
was tested to show that it works in 

The current labeling was 
acceptable to the human factors 

No comments. 
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the intended population, which would 
be the US population.   

group. Therefore, we defer to 
their judgment. 
 
In addition, the HF study 
indicated “The patients were lay 
users that represented potential 
patients, but were not actual 
post-operative patients 
undergoing pain management 
treatment.” 

18 The readability scores are too high 
for information for the US population: 
(defer to CDER on the grade level of 
readability) but HF tested with 
representative populations. 
SMOG Grade Level: 12.50 
Dale-Chall Grade Level: Grades 13 - 
15 
Flesch-Kincaid Grade Level: 9.12 

The current labeling was 
acceptable to the human factors 
group. Therefore, we defer to 
their judgment. 
 

No comments. 

 

[Interactive Deficiency #1 sent to Kim Compton to send to the sponsor February 5, 2015] 
The electromagnetic compatibility (EMC) testing information you provided in the original 
submission in addition to the latest information following our teleconference held January 21, 
2015 provides reasonable support for the EMC of the IONSYS product tested in reference to the 
IEC 60601-1-2 standard.  However, there are certain common electromagnetic emitters such as 
Radio Frequency Identification (RFID) and medical emitters such as Magnetic Resonance MRI 
that can create medical device EMC and that are not well addressed by this standard.  In order to 
fully address the risks related to EMC for you devices please specifically address exposure of the 
IONSYS product to known sources of EMI with medical devices such as MRI, CT, diathermy, 
RFID, and electromagnetic security systems such as metal detectors.  If it is foreseeable that 
your device system could be exposed to any of these types of RF sources you should perform 
adequate testing to assure safety and effectiveness.  Note that claims for compatibility in the MRI 
environment deal with significant risk and thus need to have substantial support and special 
labeling.   
 
In regards to MRI, your labeling includes the statement, “IONSYS contains metal parts and 

 be removed before an MRI .”  Therefore, we do not believe you intend for this 
product to be used in the (MR) environment.  However, you have not provided adequate warnings 
in your labeling to address this issue.  Therefore, please revise your permanent label and labeling 
(e.g., package label, instruction manual, etc.) to indicate that your device is MR UNSAFE.  Please 
review the FDA recognized standard, ASTM F2503-13 “Standard Practice for Marking Medical 
Devices and Other Items for Safety in the Magnetic Resonance Environment” for further 
information.  Alternatively, if you wish to demonstrate that your product is compatible with an MRI 
environment, we recommend that you contact us for information and suggested approaches to 
justify and demonstrate compatibility with MRI.   
 
If you intend to contraindicate the device from exposure to security systems or other potential EMI 
source then this should be clear as well.  Please note some of these RF emitters (e.g. RFID) may 
not be visible and your device can potentially be exposed to fields from these RF emitters without 
the user’s awareness. Therefore, please revise your device labeling to address associated risks 
and how to mitigate the risks when the users encounter problems. 

Sponsor Response:  We will revise labeling to include the MR UNSAFE symbol in the 
Prescribing Information (PI) for IONSYS.  We will retain the previously approved labeling on 
the product including the text “WARNING: REMOVE BEFORE MRI”.  
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IONSYS labeling will include precautions for removal of IONSYS during diagnostic or 
therapeutic procedures (such as MRI, cardioversion, defibrillation, X-ray, CT, or diathermy), 
to prevent exposure to electronic security systems (such as metal detectors), and to maintain 
minimum separation distances from RF transmitters.  Labeling will also describe means to 
mitigate the risks in the event that precautions are not followed and users encounter 
problems. 
 
Reviewer Comments:  Adequate for approval; however, we will give a recommendation.  
The MRI team in CDRH was consulted to see if the current label was adequate.  Terry 
Woods of the MRI team provided an email stating that the current label and proposal from the 
firm is adequate; however, they suggested the following recommendation be issued to the 
sponsor: 
 
“We agree with your response:  “We will revise labeling to include the MR UNSAFE symbol in 
the Prescribing Information (PI) for IONSYS.  We will retain the previously approved labeling 
on the product including the text “WARNING: REMOVE BEFORE MRI”. “  If in the future you 
make changes to the device and repeat the testing, at that time, please add the MR Unsafe 
icon to the product together with the current text “WARNING: REMOVE BEFORE MRI”” 
 
Please refer to Terry Woods email. 

 
[Interactive Deficiency #2 sent to Kim Compton to send to the sponsor February 5, 2015] 
You provided several forms of labeling; however, we were unable to identify the electromagnetic 
compatibility (EMC) information specified in the standard, IEC 60601-1-2 you referenced.  Annex 
C of the standard, IEC 60601-1-2, includes examples of tables which should be included in your 
labeling.  Please revise your labeling to include the EMC labeling information based upon your 
test results.   

Sponsor Response:  EMC information based on IONSYS test results is attached to this 
response.  The attachment includes the information shown in example Tables 1 and 2 of IEC 
60601-1-2 for all ME EQUIPMENT/SYSTEMS, and Tables 4 and 6 for ME 
EQUIPMENT/SYSTEMS that are not LIFE-SUPPORTING.  In addition to the tables, we will 
revise the existing precautionary statements in the Warnings and Precautions section  

 of the Prescribing Information to read: [The rest of the document is attached in the 
appendix] 
 
Reviewer Comments:  Adequate – Skip Witters reviewed the tables.  His only comment was 
that columns were missing from the “Recommended separation distances between RF 
transmitters and IONSYS” table but that they most likely didn’t need them.  He wanted to 
issue the deficiency for documentation purposes.  
 
[Interactive Deficiency #3 sent to Kim Compton to send to the sponsor March 19, 2015] 
You provided an electromagnetic compatibility table titled “Recommended separation 
distances between RF transmitters and IONSYS;” however, it does not include columns for 
150 kHz to 80 Mhz ISM bands.  Please include these columns and their appropriate 
separation distances to this table or provide justifications for not doing so. 
 
Status:  This was not sent out as a deficiency.  Rather it will be included in either the 
labeling negotiation or a post commitment letter.  This issue remains outstanding. 

 
The labeling was further revised to include the following statement: 
 

- Defective systems possibly occur due to ESD.  The sponsor instructs the clinician to discard a 
defective system when an error message occurs (no lights, no beeps, no display).  However, we 
recommend inserting a footnote to inform the user this could be due to ESD.   “* Electromagnetic 
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Dr. Takmakov stated, “Probably, battery shelf life is part of electrical safety review.”  The 
electrical safety reviewer reviewed the shelf life and commented. 

 
4. Is there a technique besides just visual inspection to check for corrosion? 

 
Dr. Takmakov stated, “Yes. Electron microscopy and XPS can be used to access chemical 
composition of electrode surface and detect signs of corrosion.” 
 

5. How is dose strength calculated? 
 
Dr. Takmakov stated, “For iontophoretic delivery, does is proportional to the delivered 
charge.where k is somewhat empirical constant. IONSYS have performed studies to 
conclude that 10 min of 0.17 mA current yields to delivery of 40 mcg of fentanyl. 
 

6. Did they test for repeated doses (intervals)? For the scenario of a person using the device, 
falling asleep, then using the device a few hours later – does it administer the same dose 
current, etc. 
 
Dr. Takmakov stated, “I cannot access this information. From the device description, each 
time the delivery button is pressed, the device delivers the same dose of 40 mcg of fentanyl 
with the number of doses delivered reflected on the LED indicator.”  However, the sponsor 
provided testing for periodic doses in the stability testing with similar specifications to the 
approved device. 

 
Stability Data 
The main report is in 5.3.1.2. DHF405-0258 – ETS-SSEC Comparability Report – DHF405-0258 
Study Report. 
 
The stability data was provided which showed how the outputs of the mode of initiation of a dose, 
dose current, dose duration, dose lockout, maximum number of doses, and the maximum number of 
hours compared to the originally approved ETS system (Folder 3.2.P.8.1 Stability Summary and 
Conclusion – Document 3.2.P.8.1 Stability Summary and Conclusions – [IONSYS, transdermal 
system]).  The sponsor stated, “The test methods used for testing samples in the SSEC stability 
studies are summarized in Table 3.2.P.8.1-3. These methods are the same as those used for lot 
release testing. The chemical, physical, drug release tests, and acceptance criteria for the SSEC 
Drug Unit and the Final Product were identical to those performed for the ETS (originally approved 
version of the product) in previous stability studies, with a few exceptions where criteria were 
clarified, tightened, or additional quality control tests were added. A comprehensive comparison of 
the ETS and the SSEC is summarized in the ETS-SSEC Comparability Report (DHF405-0258).  
The SSEC automatically performs the same control system checks as the ETS periodically 
throughout the entire 24-hour use period: timer frequency, battery voltage, poor skin contact, 
compromised skin barrier, high output current, 24 hours elapsed time, and 80 doses delivery. 
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Controllers  were placed into the tester for the automated testing cycles. During 
EFT, each Controller was cycled through 80 doses by mechanical actuation of the dose button. For 
each dose, the dose current, dose duration, and the interdose current were measured and 
documented. For the visual inspection, the Controllers were cut open after completion of the 80 
dose test and the PCBAs were inspected under a microscope for the presence of corrosion. 
 
Dr. Takmakov reviewed the comparability of test methods and product specifications between the 
old system (ETS) and the new system (SSEC).  In regards to the specifications, he stated, “Several 
changes in testing protocol were suggested by the sponsor, including change in fentanyl assay from 
NIR to TLC detection method. The suggested changes are adequate and do not affect safety and 
efficacy of the device in detrimental fashion.”  In regards to the lot clearance data, he stated, 
“Several changes in testing protocol were suggested by the sponsor. The suggested changes are 
adequate and do not affect safety and efficacy of the device in detrimental fashion.”  In regards to in 
vitro fentanyl delivery, he stated, “In vitro testing of different device configurations demonstrates 
compatibility in drug release profile between old and new versions of the device.”  In regards to the 
therapeutic comparability, he stated, “In vitro and in vivo testing of different device configurations 
demonstrates compatibility in drug release profile between old and new versions of the device.”  In 
regards to the bioequivalence, he also stated, “In vitro and in vivo testing of different device 
configurations demonstrates compatibility in drug release profile between old and new versions of 
the device.”  In conclusion of the overall equivalence of the ETS to the SSEC, he stated, “Several 
changes in testing protocol were suggested by the sponsor. The suggested changes are adequate 
and do not affect safety and efficacy of the device in detrimental fashion.” 
 
Adhesion Tests 
The sponsor stated, “If the system is removed from a patient while it is still operating (before 80 
doses have been delivered or 24 hours have elapsed), it will remain active but is unlikely to adhere 
to skin again. When the SSEC is removed from the skin, a few outer layers of the stratum corneum 
remain adhered to the skin adhesive, which reduces the tackiness of the adhesive, making it difficult 
for the same SSEC to adhere to a different skin site. If the dose button is pushed twice within three 
seconds, the Controller will initiate drug delivery. However, it will likely fail the poor skin contact test 
after 4 minutes, sound an audio alert, terminate drug delivery, and return to Ready state.” 
 
The skin adhesive is  and Bottom Housing Assembly.  
The sponsor states the SSEC uses the same skin adhesive as was used in the ETS.  The release 
liner is the same as used in the ETS and is applied over the skin adhesive during manufacture of 
the Drug Unit. The release liner protects the skin adhesive and the hydrogels during storage. It is 
removed by the HCP before applying the System to the patient.  The sponsor provided an adhesion 
study (AD2011-003) to demonstrate the adhesion to the intended sites (chest or upper arm).  The 
sponsor stated although the samples were placebos, the study systems had the same skin 
adhesive, physical configuration, and weight as the commercial SSEC. 
 
The sponsor tested 24 healthy subjects placing the product on their chest and outer upper arm.  
The subjects wore the patches over a 24 hour period with checks at 6, 12 and 24 hours after 
application.  In addition, the buttons were depressed twice throughout the study to mimic use.  After 
6 hours, for the arm, all edges were intact for 87.5% of the subjects and 75-90% intact for the 
remaining 12.5%.  After 12 hours, all edges were intact for 83.3% and 75-90% intact for the 
remaining.  After 24 hours, all edges were intact for 91.7% of the subjects and 75% intact for the 
remaining.  The investigators or subjects must have repressed the edges of the product or put on 
adhesive tape since 2 subjects had better scores at the end of the trial compared to previous 
intervals.  However, repressing the edges and using adhesive tape is allowed during use of the 
product.  Therefore, these results are acceptable for performance.  The majority of subjects had 
minimal difficulty removing the product after 24 hours.  In regards to the testing on the chest 
adherence, all edges were intact for all subjects after 6 hours and all except 1 for 12 and 24 hours 
after application.  In regards to safety, almost half the subjects experienced adverse events.  The 
sponsor stated these were all within 2 System Organ Classes (SOCs): the General Disorders and 
Administrative Site Conditions SOC and the Musculoskeletal and Connective Tissue Disorders 
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SOC.  These included application-site reactions (11/24 subjects), site pain (2/24 subjects), and 
application-site pruritus (1/24).  Two subjects also experienced musculoskeletal stiffness.  All these 
conditions were deemed mild in severity and there were no serious adverse events reported.  
However, skin irritation was only around the application site.  The sponsor reported that all adverse 
events resolved.  Skin irritation was less pronounced on the arm compared to the chest.  These 
issues were brought to the attention of Kim Compton, Gary Bond (CDER Toxicology Reviewer), and 
Ellen Fields (CDER Clinical Reviewer) as they did not appear to be mild in nature or on the skin 
reaction response scale (6 out of 7).  Dr. Fields emailed the firm to request information on why 
these were considered mild in severity.  She stated this could be grounds for disapproval.  The firm 
responded with information demonstrating that an active device which would even intermittently 
induce electrical current would drastically reduce the occurrence of skin reactions in the locations 
under the hydrogels.  Dr. Takmakov and CDER reviewers reviewed the firm’s justification and found 
it adequate. 
 
For electrodes that are adhesive, we would ask for tests which simulate pushing, pulling, and 
accidental contact; however, the purpose of those tests is due to the OTC environment in which 
they are used.  The subject devices are to be used in the hospital and can be taped on the body to 
be better secured to the skin.  Therefore, the simulated tests for an OTC environment were not 
necessary.  The stability testing also indicates that the device was tested for adhesion (peel test) 
per the methods testing in the original approved product over a 36 month simulated aging timeline 
(Post Approval Commitment Stability Study). 
 
Previous Adverse Event Issue 
This part of the review was kept in this place because of potential ties to the AE’s found in the 
adhesion study. 

 
[CDRH previous requested] There were 3 reports of Adverse Events occurring with use of 
the IONSYS device (all AEs occurred OUS). There was 1 report of patient having 2nd degree 
burn, 1 report of accidental drug exposure to nurse during device removal, and 1 report of 
overdose due to device failure. We asked that you evaluate the root cause of each incident 
and explain what design modifications were made to mitigate each risk, but are having 
trouble locating this in the submission. Please direct us to it. 
 
This information is provided in the Integrated Summary of Safety (ISS).  The ISS is located in 
module 5.3.5.3.  Section 5.3.5.3.3.1.1.3 of the ISS, entitled “Adverse Events of Interest to the FDA”, 
discusses the three AEs cited by the reviewer. 
 
A patient sustained a second degree burn.  The sponsor stated this was blistering of the skin at the 
contact side with the anode and cathode of the system on the upper arm.  The subject was treated 
with mupirocin ointment and the sponsor stated the issue resolved at the follow-up visit.  The issue 
however was consistent with the AE’s description of the adhesion study.  The sponsor however 
attributed this case event to contact with the system hydrogels.  They mitigate this by 
communicating about potential skin irritation with the IONSYS device. 
 
The second case was of a nurse who reported accidental exposure through the gloves.  The 
sponsor said the ionic ingredients were unlikely to penetrate through gloves and the delayed 
symptoms do not appear consistent with a fentanyl overdose from exposure through latex gloves.  
They conclude that they still recommend gloves be used to avoid contact with the hydrogels. 
 
The last case presented a device failure.  The patient thought they were being overdosed because 
of multiple LED blinks during use.  The LED blinks were used to count the number of doses.  The 
sponsor fixed this by redesigning the display with an LCD count. 
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XI. Attachments 
 

Consult Memos: 
1. Software Review (1) and (2)– Joe Jorgens consult memos 
2. Electrical Safety Review – Sandy Weininger consult memo 
3. EMC Review – Donald “Skip” Witters consult memo 
4. Labeling – Jack McCracken’s consult memo and annotated labeling 
5. MRI Labeling - Terry Woods Email 

 
XII. Recommendation 
 

I recommend that the combination product be approved from a medical device perspective.  We 
recommend the following deficiencies be sent to the sponsor in the labeling negotiation and if 
necessary, in a Post Commitment Letter (PMC). The following “Notes to Sponsor” have already 
included in the revised draft labeling: 
 
Draft Labeling –  
 

1. Amend Table 2: Error Messages to include a footnote(*) under possible causes of defective 
systems:  * Electromagnetic Compatibility testing for Immunity, specifically, Electrostatic 
Discharge (ESD) testing, demonstrated contact discharges to the hydrogel touch points caused 
the Assembled System to shut down in a safe mode in several cases.  A safe mode is a mode in 
which the controller cannot be activated; thereby, unable to dispense the drug.  Therefore, 
systems that shut down due to an ESD event are non-operable and deemed defective systems.  
These ESD events only occurred during the task of assembling the controller and drug units 
together. 

2. Your product is susceptible to electrostatic discharge (ESD) during assembly.  Please input a 
reproduction of the ESD warning symbol (IEC 60417-5134 (2003-04)), also shown in Section 
5.1.2 of the standard IEC 60601-1-2 (2007).  Please ensure you comply with the symbol formats 
described in the standard. 

3. Add the following EMC statements and tables: 
 

Electromagnetic Compatibility:  
IONSYS is designed to be used in a hospital environment.  In this environment IONSYS was not 
shown to interfere with nearby electronic equipment, and is immune to interference from other 
electronic equipment.  IONSYS was tested in compliance with IEC 60601-1-2 at test levels for a 
hospital environment.  The tables that follow list tests performed and provide guidance on the 
environment. 
Some diagnostic or therapeutic procedures (such as MRI, cardioversion, defibrillation, X-ray, CT, 
or diathermy), and some electronic security systems (such as metal detectors), can exceed the 
test levels shown in the tables.  Remove IONSYS before exposure to such procedures or security 
systems.  Electrostatic discharge can exceed the test levels shown in the tables.  Avoid contact 
with synthetic materials (such as carpeted flooring) to reduce the possibility of electrostatic 
discharge.  Communications equipment (such as base stations for radio telephones and land 
mobile radios, amateur radio, AM and FM radio broadcast and TV broadcast and Radio), and 
Radio Frequency Identification (RFID) transmitters, can exceed the test levels shown in the 
tables.   
If exposure to the procedures, electronic security systems, electrostatic discharge, 
communications equipment, or RFID systems occurs and results in abnormal operation, IONSYS 
should be removed and replaced with a new IONSYS. 
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Guidance and Manufacturer’s Declaration – Electromagnetic Emissions 
IONSYS is intended for use in the electromagnetic environment specified below. The customer 
or the user of IONSYS should assure that it is used in such an environment.   

Emission Test Compliance Electromagnetic Environment – Guidance 

RF emissions 
CISPR 11 Group 1 

IONSYS uses RF energy only for its internal 
function.  Therefore, its RF emissions are very 
low and are not likely to cause any 
interference in nearby electronic equipment. 

RF emissions 
CISPR 11 Class B 

IONSYS is suitable for use in all 
establishments, including domestic 
establishments and those directly connected 
to the public low-voltage power supply 
network that supplies buildings used for 
domestic purposes. NOTE: IONSYS is 
indicated for hospital use only. 

 
Guidance and Manufacturer’s Declaration – Electromagnetic Immunity 

IONSYS is intended for use in the electromagnetic environment specified below.  The customer or the user 
of IONSYS should assure that it is used in such an environment.   
Immunity Test IEC 60601 

Test Level 
Compliance Level Electromagnetic Environment – 

Guidance 
Electrostatic  
Discharge 
(ESD) 
IEC 61000-4-2 

± 6kV contact 
± 8kV air 

± 6kV contact 
± 8kV air 

Floors should be wood, concrete, or 
ceramic tile.  If floors are covered with 
synthetic material, the relative humidity 
should be at least 30%. 

Power 
frequency 
(50/60Hz) 
magnetic field 
IEC 61000-4-8 

3 A/m 3 A/m 

Power frequency magnetic fields should 
be at levels characteristic of a typical 
location in a typical hospital 
environment.(a) 
 
IONSYS is MR UNSAFE.  Remove 
IONSYS before an MRI procedure. 

 

Radiated RF 
IEC 61000-4-3 

3 V/m 
80 MHz to 2.5 GHz 

3 V/m 
80 MHz to 2.5 GHz 

RF communications equipment and 
RFID transmitters should be used no 
closer to IONSYS than the 
recommended separation distance 
calculated from the equation applicable 
to the frequency of the transmitter.(a) 
 
Recommended separation distance: 
 

 
 

 
 
Where P is the maximum power output 
of the transmitter in watts (W) according 
to the transmitter manufacturer and d is 
the recommended separation distance in 
meters (m). 

Reference ID: 3722976







    

      
        

 

      
     

 

  

    
 

     
        

     

   

    









ICC1400575 (NDA), Incline Therapeutics, Inc
1

DEPARTMENT OF HEALTH & HUMAN SERVICES
Public Health Service
Food and Drug
Administration

Memorandum

CON1419483
Date: 3/23/2015

To: Vivek Pinto 
CDRH\ODE\DNPMD\PNDB
301 796 1136

From: Pavel Takmakov
CDRH\OSEL\DBCMS
301 796 5138

Re: Incline Therapeutics, Inc.
ICC1400575 (NDA)

RECOMMENDATION:
Overall, design modifications suggested by Incline Therapeutics should not affect the performance
benchmarks of original IONSYS device.

SUMMARY
This memo contains review of the parts of ICC1400575 (NDA) submitted by the Incline
Therapeutics.

DEVICE DESCRIPTION
Module 3.2.P.7.2.1.2. Controller (PMA) – Summary, p 1 of 1

As with the E TRANS (fentanyl HCl) System (ETS), the Separated System with Enhanced
Controller (SSEC) is a small, non invasive, prefilled, pre programmed, single use, iontophoretic
system for patient controlled transdermal analgesia (PCA). It is worn by the patient on the chest
or upper outer arm and is self adherent. It employs iontophoresis, the introduction of ions of a
medicament into tissues by means of an electric current. The SSEC delivers fentanyl across the
skin into the systemic circulation and is transported to the central nervous system. When the
patient activates a dose by double pressing a button, the system delivers a nominal 40 mcg dose
of fentanyl over a period of ten minutes. The system is locked out during the ten minute dosing
period and will not respond during this period to any button presses by the patient. The patient
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SPECIFIC QUESTIONS

Shelf Life and Reuse
Module 3.2.P.7.2.2.2 Controller (PMA) – Overall Device Description, p 6 of 8

The battery is specified for nominal 3V output, mAh capacity, at continuous load of
mA with a specified operating temperature range of

Module 3.2.P.7.2.2.2 Controller (PMA) – Overall Device Description, p 7 of 8

The Controller of the SSEC is the same as the ETS in the primary drug delivery function (applies a
constant current of 0.170 mA for 10 minutes) and automatically performs the same control
system self tests as the ETS periodically throughout the entire 24 hour use period: timer
frequency, battery voltage, poor skin contact, compromised skin barrier, high output current, 24
hours elapsed time, and 80 doses delivery

Required charge to deliver 80 doses of the drug is 80*0.17mA*10min = 136 mAmin = 2.27 mAh. This
number
Module 3.2.P.7.2.2.2 Controller (PMA) – Overall Device Description, p 7 of 8

power from the battery is not applied to the circuit during manufacturing
or storage but is automatically applied when the system is snapped together by the Health Care
Professional at time of use. The power on switches are connected

proper assembly of the Controller and the Drug
Unit, connecting the battery to the circuit.

Disconnection of battery is a reliable method to prevent voltage induced corrosion in circuitry.

Module 3.2.P.7.2.2.3 Controller (PMA) – Overall Device Description, p 4 of 9

During storage and prior to assembly of the system by the HCP, the battery is electrically disconnected from
the rest of the circuitry and power is not applied to the circuit.

Disconnection of battery is a reliable method to prevent voltage induced corrosion in circuitry.

Performance Testing
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Section 3.2.P.8.3, sub section 3.2.P.8.3.3.1.2, page 32 of 50
Results and Discussion – Controller Functionality and Visual Inspection
The test methods and acceptance criteria used for Controller testing are summarized in Table 3.2.P.8.3 3. All
but one Controller tested as part of this study (450 Controllers subject to the Electronic Functionality 80 Dose
Test and 1050 subject to the Single Dose Test) met their acceptance criteria. There was one non functional
Controller (T=3 month at 40ºC/75%RH) that failed to function when assembled prior to SDT. Failure analysis
performed on this Controller showed the root cause as

There were no observations of corrosion on any of the 450 PCBAs
evaluated by visual inspection to the 3 month time point. The results from the PV stability study are shown in
Table 3.2.P.8.3 10.

According to this information provided by sponsor, no signs of corrosion were observed on any out of the 450
tested PCBAs. These results suggest that there is no issue associated with corrosion observed for this device.

Other Specific Questions

1. Do you want to test any of the samples for anything?

According to accelerated aging studies provided by the sponsor, corrosion was not observed during the tests.

2. Are you reviewing the adhesion tests?

No adhesion is far away from my area of expertise. I could inquire for experts in OSEL who could review adhesion.

3. The reviewers were asking about the shelf life for the battery whether it was provided, is this something
you are reviewing or would it be under electrical safety?

Probably, battery shelf life is part of electrical safety review.

4. Is there a technique besides just visual inspection to check for corrosion?

Yes. Electron microscopy and XPS can be used to access chemical composition of electrode surface and detect
signs of corrosion.

5. How is dose strength calculated?

For iontophoretic delivery, does is proportional to the delivered charge.

where k is somewhat empirical constant. IONSYS have performed studies to conclude that 10 min of 0.17 mA
current yields to delivery of 40 mcg of fentanyl.
6. Did they test for repeated doses (intervals)? For the scenario of a person using the device, falling asleep,
then using the device a few hours later – does it administer the same dose current, etc.

I cannot access this information. From the device description, each time the delivery button is pressed, the device
delivers the same dose of 40 mcg of fentanyl with the number of doses delivered reflected on the LED indicator.

Reference ID: 3722976
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Review of existing corrosion tests used for iontophoretic devices:

Comparison with other iontophoretic devices has not revealed any specific corrosion
standards/tests that are performed on iontophoretic devices. Image search for a word
“corrosion” within product codes KTB (Device Iontophoresis Specific Uses) and EGI (Device
Iontophoresis Other Uses) returned 38 items for 31 submissions. Neither of these records
demonstrated us of any particular corrosion tests.

A previously approved anti migraine iontophoretic device Zecuity from NuPathe Inc (file
ICC1300393 The
following tests were performed to characterize this device:

Long term exposure (3 24 months) to environment at different temperature (25 and 40 oC)
and different humidity levels (60 75%)

Investigation of the electrodes with optical and scanning electron microscopy

Investigation of the electrodes with spectroscopic techniques XPS (X Ray Photoelectron
Spectroscopy) and EIS (Electrical Impedance Spectroscopy) and EDS (Energy Dispersive X Ray
Spectroscopy) to establish chemical composition of the tarnish

Investigation of the electrode properties with electrochemical techniques EIS (Electrical
Impedance Spectroscopy) and potentiodynamic test

Testing of the electrical properties of the device

Testing of the device functionality

Review of performance testing comparison between old (ETS) and new (SSEC) device configurations
Document: DHF405 0258, Title: ETS SSEC Comparability Report (54 pages)
Document: DHF405_0258, Title: “ETS SSEC Comparability Report”, p 28 out of 54.
5. COMPARABILITY OF TEST METHODS AND PRODUCT SPECIFICATIONS
5.1. Specifications: Test Methods and Acceptance Criteria

Table 13: Comparison of Approved Product Specifications for ETS and Proposed
Specifications for the SSEC

Several changes in testing protocol were suggested by the sponsor, including change in fentanyl assay
from NIR to TLC detection method. The suggested changes are adequate and do not affect safety and
efficacy of the device in detrimental fashion.

5.2. Lot Clearance Results: SSEC vs. ETS

Table 14: Comparison of Lot Clearance Data from SSEC and Specifications for the SSEC
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Several changes in testing protocol were suggested by the sponsor. The suggested changes are adequate
and do not affect safety and efficacy of the device in detrimental fashion.

5.3. Comparability of In Vitro Fentanyl Delivery: f1 and f2 Test

Table 15: Comparison of Drug Release Data from ETS, and SSEC

The overlapping profiles and the similarity and difference factors demonstrate that the drug
release profiles of IONSYS are comparable.

In vitro testing of different device configurations demonstrates compatibility in drug release profile
between old and new versions of the device.

Document: DHF405_0258, Title: “ETS SSEC Comparability Report”, p 38 out of 54.
6. THERAPEUTIC COMPARABILITY
6.1. In vitro / In vivo Correlation (IVIVC)

The results demonstrate that the in vivo dose absorbed is strongly correlated to the in vitro dose
delivered (p<<0.05), but not significantly dependent on the system used (ETS orSSEC) (p = 0.14)
with no significant interaction between the system and in vitro dose (p=0.15)

In vitro and in vivo testing of different device configurations demonstrates compatibility in drug release
profile between old and new versions of the device.
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The lot clearance results for the SSEC are similar to previous results with the ETS. The SSEC has
the same drug release profile as the ETS as measured using the same validated in vitro bench
test that was developed and used for testing the ETS. The data from 12 months of stability
testing at 25°C/60 %RH and 6 months at 40°C/75 %RH demonstrate that the SSEC is stable. The
fentanyl assay, impurities, CPC assay, hydrogel weights, pH, and adhesion show the same
behavior as that observed with the ETS and meet all specifications throughout 12 months. The
ETS had an increasing number of non initiating systems over storage time. The SSEC shows no
trends in Controller functionality over the 12 months of stability testing that has been
completed.
Therapeutic equivalent performance of the SSEC to the ETS was established using the IVIVC and
clinical results from an adhesion study and an absolute bioavailability study. The 90% CI of the
mean Dose Absorbed from the SSEC is within the 80% to 125% limits of the mean dose absorbed
from the ETS, therefore fentanyl absorption from the SSEC and ETS are bioequivalent.

These results establish the overall equivalence of the SSEC to the ETS from a pharmaceutical,
electromechanical, manufacturing, testing and control, and therapeutic perspective.

Several changes in testing protocol were suggested by the sponsor. The suggested changes are adequate
and do not affect safety and efficacy of the device in detrimental fashion.

Pavel Takmakov
Division of Biology, Chemistry and Material Science
FDA\CDRH\OSEL

Pavel A. 
Takmakov -S

Digitally signed by Pavel A. Takmakov -S 
DN: c=US, o=U.S. Government, ou=HHS, 
ou=FDA, ou=People, 
0.9.2342.19200300.100.1.1=2000752903, 
cn=Pavel A. Takmakov -S 
Date: 2015.03.23 15:20:23 -04'00'
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Patient or Consumer Labeling Review Comments 

Comments for CDRH internal use:

Document Number: NDA21338
Device Name: Ionsys (fentanyl iontophoretic transdermal system) (Drug-

Device Combination)
Application Submitter: Incline Therapeutics, Inc.
Description of Device: IONSYS is an opioid agonist indicated for the short-term 

management of acute postoperative pain in adult patients 
requiring opioid analgesia  It is not 
recommended for patients under the age of 18 years. Patients 
should be titrated to comfort before initiating IONSYS. IONSYS 
should be applied to intact, non-irritated, and non-irradiated 
skin on the chest or upper outer arm. IONSYS is provided as a 
disposable system providing up to 80 doses (40 mcg each) of 
fentanyl per activation on-demand. The patient activates a dose 
by pressing twice within 3s on a button on the device. The 
device then delivers a dose over the next 10 minutes, during 
which time the device will not activate another dose. The device 
shows in a window how many doses remain.

Description of 
Information Reviewed 
and Commented On:

Patient labeling, clinical studies, HF studies, other information 
from file://///CDSESUB1/evsprod/NDA021338/0307/index.xml

Other Pertinent 
Information and 
References:
Recommendations: As a consultant to the office responsible for approving this 

device, I defer to that office to make the decision on whether to 
approve it.

    There are detailed comments in an accompanying document, 
"Annotated_PatientLabeling.pdf", to add to these general 
comments.

Requestor: Vivek Pinto, OMPT/CDRH/ODE/DNPMD/PNDB, WO66 RM1449
OCE/DHC Reviewer(s): Jack McCracken, OMPT/CDRH/OCE/DHC/WCB, WO66 RM4518
DHC Review Comments 
Clearer: N/A

Date DHC Received 
Request: 09/29/2014

Review Due Date: 10/20/2014
Review Completion 
Date: 10/03/2014

Comments Sent To Lead 
Reviewer and/or 
DocMan (m/d/yy):

10/03/2014

Jack E. 
Mccracken -S

Digitally signed by Jack E. Mccracken -S 
DN: c=US, o=U.S. Government, ou=HHS, ou=FDA, 
ou=People, 
0.9.2342.19200300.100.1.1=1300025756, cn=Jack 
E. Mccracken -S 
Date: 2014.10.03 11:36:28 -04'00'
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I reviewed this application and its patient and consumer labeling. I hope my comments are 
useful to you and the applicant. I have based my recommendations on our guidance 
document, 
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/uc
m070782.htm.

There is patient or consumer labeling in the application.

Because of the way a health care practitioner, patient, or caregiver will use this device, 
patients and caregivers can benefit from patient or consumer labeling.

They can benefit because they need to be able to:

give personal health information to aid their health care practitioner in deciding to 
use or not use devices in prevention, treatment, or diagnosis of an illness 
select among similar devices or device procedures 
be involved in deciding whether to have a procedure involving the device
understand the effect or influence of the device on the patient or others 
know how to alter their lifestyles or care regimens to properly integrate the use of 
the device
operate, interpret, and manipulate the device 
cooperate with the prevention, treatment, or diagnosis of an illness or condition 
know how to be careful in using the device, such as understanding the basis for 
warnings, precautions, and contraindications

Therefore, I agree with the applicant that this device should have patient or consumer 
labeling.

Comments for the applicant:

Table of Contents

There is no Table of Contents in your patient brochure. Even for a short brochure, a 
Table of Contents can help users. Please add a Table of Contents to your brochure.

Device Description and Use

There are various detailed comments in the accompanying document 
"Annotated_PatientLabeling.pdf". Those detailed comments add to these general comments.

Warnings

Some of your warning statements do not have all four elements cited in the guidance 
document on patient labeling 
(http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/uc
m070782.htm): a signal word, an action statement, a clear statement of the nature of the 
hazard, and the specific consequences of not following the action statement. Warning 
statements for patient labeling are contraindications, warnings and precautions. 
Contraindications are for situations where the risk is always greater than the benefit and 
there are data to support the risk-benefit relationship. Warnings are for situations where the 
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harm may be serious injury or death. Precautions are for situations where the harm may be 
only less than serious injury or damage to the device. Please revise your warning 
statements accordingly. For example, your text "Important. . .skin" warning statement 
would seem to be a warning, not an "important".

    Although the prescribing physician determines whether the device is suitable for the 
patient, the patient and his or her care-givers need to know all the conditions under which 
use of the device is risky. Please assure that your labeling has warning statements for all 
the conditions and situations where patients may be at risk from using the device so they 
may help assure proper use, for example, a warning statement about telling the doctor they 
have a history of drug or alcohol dependency.

Risks 

It is unclear what the risks of using your device are. Please create a section on risks to 
enable lay persons to comprehend its risks. Risks are combinations of an event, hazard, or 
harm and the frequency at which that event, hazard, or harm occurred in your clinical trials.

    Your section on risks should show: 

all risks with your device, such as those inherent in the contraindications, warnings, 
and precautions in both the clinical labeling and the patient labeling.
the extent and limits of your knowledge of the risks

One way to group risks is as follows: 

risks you thought existed before you started your clinical trial and observed and 
reported on in your trial
risks you thought existed before you started your clinical trial but did not observe or 
report on in your trial
unanticipated risks you learned about during trial or since
risks you do not yet know about

For the first three groups of these risks, you can usually name the event, the hazard(s) 
resulting from that event, and the harm(s) resulting from, or expected from, the hazard(s). 
For the risks you know about from your data, you should cite the frequencies of the event, 
hazard, and harms. For the risks you know about from the data of others, you should cite 
their frequency data, if you think their experiences are germane to your device. For the 
risks you do not know about, you can say that there may be other risks but you do not 
know what they are. For all these risks, do not predict what users will experience with your 
device.

    Events that yield risk include both correct use and incorrect use of your device. Assure 
that you convey that risks can pertain to both kinds of use. For example, users may have
not comprehended your labeling, which may have led them to use your device in error. 
Users probably included patients and caregivers. You can see possible examples of these 
errors by looking at your warning statements. If you warned about something and users did 
not heed your warning for any reason, there was a risk associated with that event. If you 
directed them to do something that required their judgment and they did not exercise the 
same judgment you expected them to use, that was a source of risk. Or, if they did not 
interpret your labeling the way you intended they interpret it, that was a source of risk.
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    Please report on your risks in an objective way without promotional language and use 
numerical data instead of vague terms. For example, you might say an item had a 
frequency of "2 patients out of 100" instead of saying "infrequent" or other vague term. 
Avoid expressing information as percentages because lay persons have difficulty 
comprehending such information.

    It may help your explanation of the various risks of your device to present information in 
tables. An example of a table structure to consider appears below: 

This example table contains data from several of your clinical studies.
The data in this example table may inaccurately represent your data and is intended 
solely to illustrate how you might present them.
Regardless of how you present your data, however, please supply some clear 
directions on how to extract your information on risk from your presentation. Lay 
persons likely will have difficulty extracting information on risk from any presentation 
of it.
This table may not be the most effective presentation of your data. 
There was no use testing of this example table, so it may not serve adequately to 
inform lay persons about the risks of your device. As noted in the guidance 
document on patient labeling, one should test information written for an audience 
with that audience to assure comprehension of it.
The expressions of risk consider correct and incorrect use, hazards, and harms as 
past occurrences with their frequencies based on past events, hazards, and harms. 
The column headings are "Hazard," "Patients With Hazard. . . ," "Harm," and 
"Harmed Patients." 

o Items in the "Hazard" column are the things that happened (or you thought 
might happen, if you did not actually observe any instances) because of the 
use.

o Items in the "Patients With Hazard . . ." column are the frequencies you or 
others observed for the "Hazard."

o Items in the "Harm" column are the results of the "Hazard" you or others 
observed (or thought might happen, if you did not actually observe any 
instances).

o Items in the "Harmed Patients" column are the frequencies at which the 
"Harm" happened for this "Hazard."

Place table rows in an appropriate order and explain the basis for that order.
When preparing your table, fill in the correct values for [***] in all places in the 
table. If the value was not recorded, say, perhaps, "unknown" or "unrecorded."
The information in footnotes to the table is highly important. In your risk table, 
present this information so that it appears as highly important. Consider putting it in 
your introductory information to your table to help emphasize its importance.

Risks Of Device Use Seen Before [XX hours/months/years]* after use--Example 
Table Only

Hazard Patients with 
Hazard** Harm** Harmed 

Patients**
Skin irritation 23 of 24 

patients
Slight 
redness

14 of these 23 
subjects

Pruritis 1 of 24 patients [***] [***]
Vesicles 15 of 197 

patients
[***] [***]
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Risks Of Device Use Seen Before [XX hours/months/years]* after use--Example 
Table Only

Hazard Patients with 
Hazard** Harm** Harmed 

Patients**
Site pain 2 of 24 patients Slight 

redness
Both of these 
patients

Delirium 1 of 197 
patients

[***] [***]

Heart attack 1 of 197 
subjects

Death This one patient

Slow heart rate 15 of 174 
patients

[***] [***]

Low blood pressure 33 of 174 
patients

[***] [***]

Nausea 27 of 174 
patients

[***] [***]

Vomiting 16 of 174 
patients

[***] [***]

Flatulence 3 of 197 
patients

[***] [***]

Device fell off 3 of 24 patients [***] [***]
. . . . . . . . . . . . . . . .
Did not comprehend or remember instructions 
and warning statements about removing the 
device

[***] [***] [***]

Did not comprehend or remember instructions 
and warning statements about others operating 
the device

[***]
[***]

[***]

. . . . . . . . . . . . . . . .
*The information in this table is based on the first [XX hours/months/years] of study. It is 
unknown what adverse events may develop after [XX hours/months/years] and how many 
patients may develop them.

    **In this study, we did not observe some adverse events we thought were possible. The 
harm possible from them and their frequencies are unknown based on this clinical trial. It is 
unknown whether they will happen and how often they will happen with more widespread 
use of this device.

Benefits

It is unclear what the benefits of your device were in your clinical trial. Please develop a 
section on benefits to enable lay persons to comprehend the benefits of your device. 
Benefits are not reductions in risk. Place information in reduction of risk in your section on 
risks.

Interpreted Summary of Clinical Data

If you obtained risk and benefit information from trials involving patients and other 
subjects and cite it in your "Risks" and "Benefits" sections, please describe the trials in this 
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section. This section may have information on how the trials were accomplished, such as 
the number of persons in the trial, the number of places it was done, the number of 
investigators, the descriptions of the treatments, the devices used for treatment, whether
practitioners or lay persons accomplished the treatment, and any other important 
information suitable for explaining the trial to lay persons.

Device Failure Time

There is inadequate information on how long your device will last, how a person can 
know the device is operating properly, how a person can detect that it is not operating 
properly if it fails, or what the effect of device failure may have on the person. Please 
clarify.

Readability

Lay persons with all degrees of literacy will likely be the patients or other consumers who 
need to understand the patient or consumer labeling for this device. Below are results of 
testing your patient labeling with three algorithms for predicting its readability. Such 
algorithms are not capable of showing that lay persons will actually be able to comprehend 
your text. They only suggest its minimum complexity, such that a person would have to be 
able to read at a grade level equal to or higher than these predicted values to make sense 
of grammatically correct English text. For your current text, the results of three common 
algorithms were: 

SMOG Grade Level: 13.56
Dale-Chall Grade Level: Grades 13 - 15
Flesch-Kincaid Grade Level: 10.94

Because these algorithms estimated the minimum reading level of your text to be higher 
than the reading level of many who will read your text, many lay persons would likely not 
comprehend your text, not be informed about your device so they can make a wise choice, 
not know what to expect, and not be prepared to follow your instructions.

    Your brochure now uses 17 words that are "academic" words, for example: distributed, 
releasing, physical, incline, monitor, release, display, removes, revised, device, remove. Lay 
persons who have not had much formal education are unlikely to have these words in their 
vocabularies.

    Your brochure contains various words that are jargon. Please explain what the words 
mean where you use them or simplify the text so you do not need to use them. Examples 
are fentanyl, iontophoretic, transdermal. If you use jargon to help lay persons better 
understand terms their doctor uses, place the jargon in parentheses after your plain English 
text, for example, ". . .a mixture of a metal element and one or more other elements 
(alloy)"

    Please simplify your text so that those who will receive it may be able to read it. You 
may improve the clarity of your text by using shorter, familiar words and simpler sentences.

User Testing Data
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You appear to have tested your device with several patients and volunteers to see 
whether they could operate it correctly and comprehend your labeling. However, there is 
insufficient information in your reports of your studies to support a conclusion that lay 
persons in the US would be able to comprehend your labeling and use your device correctly. 
Please clarify the following for each study: 

What your protocol was for the study
What device was used for the study
What labeling for that device was used for the study
What other instructions and forms of information were used in the study
What the informed consent procedure was
How you recruited and screened your subjects for your study.
How your subjects represent statistically the population of the US, for example, in 
their literacy
How you tested the abilities of your subjects to comprehend your product labeling
How you decided on the tasks your subjects were to accomplish.
How you directed subjects to accomplish the tasks
How you observed subjects and interpreted their actions
What the individual performance results were for the individuals in your studies
How you combined the individual results for your summaries
What the questionnaires were that you used and how you tested those 
questionnaires to show they were valid
What protocol variations there were in the study

Organization of Information

For prescription devices where a lay person have to interact with the device, control it, 
and interpret its activity, patient labeling usually needs to include the following kinds of 
information in lay language. Further, patient information needs to present its most relevant 
information foremost in its structure. Please reorganize your patient information according 
to the following list: 
  Table of Contents 
  Glossary [Use this only if you cannot eliminate all difficult words from your text.] 
  What the [device] is 
  Why doctors use it 
  Who cannot use this (Contraindications) 
  Things you must do to avoid serious harm (Warnings) 
  Things you must do to avoid other harm (Precautions) 
  Risks of having this done 
  Benefits of having this done 
  How to decide about this treatment 
  What happens before the treatment 
  What happens during the treatment 
  How to use [the device]. 

How to use it to treat your condition or the condition of another
How to choose correct treatment regimen if there is more than one
What the device functions are [with suitable labeled graphics]
What the device buttons do [with suitable labeled graphics]
What the device connections are [with suitable labeled graphics]
How to set the [device] up [connections, sterilization, disinfection, other getting it 
ready steps]
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How to make sure it works
How to use it to treat [step by step instructions]
How to maintain it
How to clean it
How to store it

  What happens after the treatment 
  When to call your doctor 
  Where you can find out more 
  Travel 
  How we studied [the device] 
  More about your condition 

Checkout Instructions

Your device appears to have no means to check it out before using it to assure it works 
correctly. Therapeutic devices usually have a means to assure they are operating correctly 
before using them on a patient. Please explain how to assure your device is working 
properly before it is used for therapy.
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Hi Vivek,

I’d like to clarify something – As I understand it, if we push back and ask them to write MR Unsafe directly on the device
they will have to repeat the usability human factors testing, but not any other testing. Is that correct?

Thanks,

Terry 

terry.woods@fda.hhs.gov
(301) 796-2503                              
(301) 796-9932 (fax)

Excellent customer service is important to us. Please take a moment to provide feedback regarding the customer
service you have received:
https://www.research.net/s/cdrhcustomerservice?O=700&D=720&B=720&E=&S=E

From: Angelone, Leonardo  
Sent: Thursday, March 12, 2015 9:16 PM 
To: Pinto, Vivek 
Cc: Woods, Terry O.; Rajan, Sunder; Iacono, Maria 
Subject: RE: MRI Label question 

Hi Vivek:
Who provided the EMC review and the deficiency below, to which the sponsor is responding?
Thank you
Leonardo

Leonardo M. Angelone, Ph.D. 
Biomedical Engineer, 
CDRH/OSEL/DBP 
Phone: +1 (301) 796-2595 

Excellent customer service is important to us. Please take a moment to provide feedback regarding the customer service you have
received: https://www.research.net/s/cdrhcustomerservice?O=700&D=720&B=720&E=&S=E

From: Iacono, Maria  
Sent: Thursday, March 12, 2015 5:38 PM 
To: Pinto, Vivek; Woods, Terry O.; Rajan, Sunder 
Cc: Angelone, Leonardo 
Subject: RE: MRI Label question 

Hi Vivek,
I am looping in Sunder and Terry who can answer better this question.
Maria

From: Pinto, Vivek  
Sent: Thursday, March 12, 2015 5:29 PM 
To: Iacono, Maria 
Subject: MRI Label question 

Hi Maria, 
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I’m working on a NDA for a combination product (Iontophoresis patch) and we’re running into a problem with the 
MR labeling.  The device is MR unsafe and includes a label on the device stating “WARNING: REMOVE 
BEFORE MRI.”  This was specifically human factors tested and shown to be understood by clinicians.  I asked 
them to change the label to read MR UNSAFE or provide the MR unsafe symbol based on ASTM F2503-13; 
however, the product would be disapproved if they were required to do this because any changes to ink on a drug 
related device requires re-testing.  Being that this was tested for usability in a human factors test, the sponsor 
provided additional labeling (justification below), and that a MRI technician would technically not see the device on 
the patient since the healthcare provider would have already taken it off, is there flexibility in the standard to justify 
the current warning label the sponsor provided? 
 

2. The electromagnetic compatibility (EMC) testing information you provided in the original submission in 
addition to the latest information following our teleconference held January 21, 2015 provides 
reasonable support for the EMC of the IONSYS product tested in reference to the IEC 60601-1-2 
standard.  However, there are certain common electromagnetic emitters such as Radio Frequency 
Identification (RFID) and medical emitters such as Magnetic Resonance MRI that can create medical 
device EMC and that are not well addressed by this standard.  In order to fully address the risks related 
to EMC for you devices please specifically address exposure of the IONSYS product to known sources of 
EMI with medical devices such as MRI, CT, diathermy, RFID, and electromagnetic security systems 
such as metal detectors.  If it is foreseeable that your device system could be exposed to any of these 
types of RF sources you should perform adequate testing to assure safety and effectiveness.  Note that 
claims for compatibility in the MRI environment deal with significant risk and thus need to have 
substantial support and special labeling.   

In regards to MRI, your labeling includes the statement, “IONSYS contains metal parts and  be removed 
before an MRI .”  Therefore, we do not believe you intend for this product to be used in the (MR) 
environment.  However, you have not provided adequate warnings in your labeling to address this 
issue.  Therefore, please revise your permanent label and labeling (e.g., package label, instruction manual, etc.) 
to indicate that your device is MR UNSAFE.  Please review the FDA recognized standard, ASTM F2503-13 
“Standard Practice for Marking Medical Devices and Other Items for Safety in the Magnetic Resonance 
Environment” for further information.  Alternatively, if you wish to demonstrate that your product is 
compatible with an MRI environment, we recommend that you contact us for information and suggested 
approaches to justify and demonstrate compatibility with MRI.   
If you intend to contraindicate the device from exposure to security systems or other potential EMI source then 
this should be clear as well.  Please note some of these RF emitters (e.g. RFID) may not be visible and your 
device can potentially be exposed to fields from these RF emitters without the user’s awareness. Therefore, 
please revise your device labeling to address associated risks and how to mitigate the risks when the users 
encounter problems. 
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Response: 
We will revise labeling to include the MR UNSAFE symbol in the Prescribing Information (PI) for IONSYS.  We 
will retain the previously approved labeling on the product including the text “WARNING: REMOVE BEFORE 
MRI”.  
IONSYS labeling will include precautions for removal of IONSYS during diagnostic or therapeutic procedures 
(such as MRI, cardioversion, defibrillation, X-ray, CT, or diathermy), to prevent exposure to electronic security 
systems (such as metal detectors), and to maintain minimum separation distances from RF transmitters.  Labeling 
will also describe means to mitigate the risks in the event that precautions are not followed and users encounter 
problems. 
 
 
 
 
~~~~~~~~~~~ 
Vivek Pinto, PhD 
Excellent customer service is important to us. Please take a moment to provide feedback regarding the customer service you have received: 
https://www.research.net/s/cdrhcustomerservice?O=400&D=460&B=464&E=&S=E 
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MEMO OF

SOFTWARE REVIEW
of a MAJOR Level Of Concern device

NDA: 21338

DATE: 10/23/14

FROM: Joseph Jorgens III, Senior Biomedical and Software Engineer OSEL-DESE  301-796-2588

TO: Vivek Pinto ODE/DNPMD/PNDB Bldg 66  1449   301-796-1136

SUBJECT: Software review of Incline Therapeutics’ IONSYS fentanyl iontophoretic transdermal system.  Incline –
900 Saginaw Drive, Suite 200, Redwood City Cal.  Contact Deborah Ware, Senior Director Regulatory
Affairs – 650-241-6818. 

-------------------------------------------------------------------------------------------------------------------------------------------------------

Succinct Conclusion:    ADDITIONAL INFORMATION REQUIRED

The information provided in this submission is insufficient to meet the software concerns as described in the Guidance for 
the Content of Premarket Submissions for Software Contained in Medical Devices, and it is recommended that, from a 
software standpoint, additional information be acquired in order to complete the review of this submission.    

-------------------------------------------------------------------------------------------------------------------------------------------------------

SUMMARY: 

The firm is seeking approval for their Separated System with Enhanced Controller (SSEC) which is a non-invasive, 
prefilled, pre-programmed, single-use, iontophoretic system for patient controlled transdermal analgesia (PCA). It is 
indicated for the short-term management of acute postoperative pain in adult patients requiring opioid analgesia  

It is worn by the patient on the chest or upper outer arm and is self-adherent. It employs iontophoresis, the introduction of 
ions of a medicament into tissues by means of an electric current. The SSEC delivers fentanyl across the skin into the 
systemic circulation and is transported to the central nervous system. 
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3. Device (including software) Hazard Analysis: Possibly Acceptable
In multiple documents including Risk Management Program, Risk Management Plan, Product Risk Analysis and 
Application Failure Modes and Effects Analysis, the firm provided some description of the hazards (including 
clinical hazards) presented by this device, the causes and severity of the hazards and the method of control of the 
hazards.

However in the Risk Management Plan the firm mentions a Design Failure Modes and Effects Analysis and a 
Process Failure Modes and Effects Analysis. I was unable to locate those documents.  They should be provided 
or an explanation presented as to their absence.  

4. Software Requirements Specifications (SRS):  Acceptable
In several documents including the Software Technical Design Input Requirements and Software Development 
Plan the firm provided acceptable software requirements specifications, which documented the functional, 
performance, interface, design and development requirements.  

5. Architecture Design Chart:  Acceptable
In the document entitled Software Design Description, the firm provided an acceptable detailed depiction of 
functional units and software modules.

6. Software Design Specification (SDS):  Acceptable
In the document entitled Software Design Description and in Table 3 in Section 8.6 the firm provided acceptable 
Software Design Specifications, which describes how the requirements in the Software Requirements 
Specifications (SRS) are implemented. 

7. Traceability:  Acceptable
In multiple documents including Trace Matrix User Needs to System TDI, System Verification Trace Matrix, and 
Software Verification Trace Matrix the firm provided acceptable traceability among identified clinical hazards 
and mitigations, requirements, specifications, and verification and validation testing.  

8. Software Development Environment Description:  Acceptable
In the document entitled Software Development Plan and in Table 4 in Section 8.8, the firm provided an
acceptable description of the software development environment, which included a summary of the software life 
cycle development plan, an annotated list of the control/baseline documents generated during the development 
process, and a summary of the configuration management and maintenance activities.   

9. Verification and Validation Documentation:  Acceptable
In multiple documents including Design Verification and Validation Plan, Software Verification Plan, Software 
Unit Test Procedure, Software Integration Test Procedure and Software Verification Test Report the firm 
provided acceptable unit, integration and system level test protocols,  including pass/fail criteria, test reports, 
summaries and tests results.   

10. Revision Level History: Not Acceptable
In Section 8.10 entitled Revision Level History, the firm provided a revision history log documenting all major 
changes to the software during its development cycle and the release version numbers. However the dates of 
said revisions were not included.  This should be provided. 

11. Unresolved Anomalies (bugs):  Acceptable
In Section 8.11 entitled Unresolved Anomalies the firm identified one remaining software anomaly, annotated 
with an explanation of the impact of the anomaly on safety or effectiveness, including operator usage and human 
factors.  This is acceptable.  
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12. Cyber and Information security: N/A

13. Run-Time Error Detection:   Not Acceptable 
The firm did not include any information about what tools (such as a static analysis tool), if any, were used to 
detect software run-time errors.  This should be provided.  

RECOMMENDATION: ADDITIONAL INFORMATION REQUIRED
For the reasons specified supra, it is recommended that the firm should be asked for the following additional information 
before final approval is considered.  

I will be happy to discuss these matters with the firm directly if that is more desirable.   The following verbiage is offered 
as a possibility for inclusion in any oral or written correspondence with the firm.

If you have questions concerning these additional information requests, please contact Joseph Jorgens III on 301-796-
2588.

Prior to submitting the additional information, please familiarize yourself with the following software guidance 
documents:

“Guidance for the Content of Premarket Submissions for Software Contained in Medical Devices”
(http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm089593.pdf)
5/11/05

“Guidance for Industry, FDA Reviewers and Compliance on Off-The-Shelf Software Use in Medical Devices”
(http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm073779.pdf)
(issued 9/9/1999)

“General Principles of Software Validation; Final Guidance for Industry and FDA Staff” (issued 1/11/2002) 
(http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM085371.pdf)

You may also want to consider a review of the following consensus standards: IEC 62304:2006 (Medical device software 
– Software life-cycle processes) and ISO 14971:2007 (Medical devices - Application of risk management to medical 
devices).
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For all the following information, please provide a table of contents with page numbers and tabbed sections, with each 
section repeating the question which is being addressed and clearly providing the answers to each of these additional 
information questions.  

3. Device (including software) Hazard Analysis
In multiple documents including Risk Management Program, Risk Management Plan, Product Risk Analysis and 
Application Failure Modes and Effects Analysis, you provided some description of the hazards.

However in the Risk Management Plan you mention a Design Failure Modes and Effects Analysis and a Process
Failure Modes and Effects Analysis. The software reviewer was unable to locate those documents.  These 
documents should be provided or an explanation presented as to their absence.  

10. Revision Level History
In Section 8.10 entitled Revision Level History, you provided a revision history log documenting all major 
changes to the software during its development cycle and the release version numbers. However the dates of said 
revisions were not included.  Please provide the dates of the revisions.  

13.  Run-Time Error Detection

What tools, (such as static analysis tools), if any, do you use to detect run-time errors.   For any such tool used, 
please identify what error types the tool detects, your method and process of applying the tool(s), and a summary 
report and/or conclusion about the results.  

Note: some common run-time errors are: 

1.   Un-initialized variables
2.   Type mismatches
3.   Memory leaks
4.   Buffer over/under flow
5.   Dead and unreachable code 
6.   Memory/heap corruption
7.   Unexpected termination
8.   Non-terminating loops
9.   Dangerous Functions Cast
10. Illegal manipulation of pointers
11. Division by zero
12. Race conditions

Joseph 
Jorgens III -S

Digitally signed by Joseph Jorgens III -S 
DN: c=US, o=U.S. Government, 
ou=HHS, ou=FDA, ou=People, 
0.9.2342.19200300.100.1.1=130002258
1, cn=Joseph Jorgens III -S 
Date: 2014.10.23 22:48:10 -04'00'
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SOFTWARE REVIEW
of a MAJOR Level Of Concern device

NDA: 21338/S005

DATE: 1/23/15

FROM: Joseph Jorgens III, Senior Biomedical and Software Engineer OSEL-DESE  301-796-2588

TO: Vivek Pinto ODE/DNPMD/PNDB Bldg 66  1449   301-796-1136

SUBJECT: Software review of Incline Therapeutics’ IONSYS fentanyl iontophoretic transdermal system.  Incline –
900 Saginaw Drive, Suite 200, Redwood City Cal.  Contact Deborah Ware, Senior Director Regulatory 
Affairs – 650-241-6818. 

-------------------------------------------------------------------------------------------------------------------------------------------------------

Succinct Conclusion:    APPROVE

The information contained within this submission is sufficient to meet the software concerns as described in the Guidance 
for the Content of Premarket Submissions for Software Contained in Medical Devices, and it is recommended that, from a 
software standpoint, this submission be approved.

-------------------------------------------------------------------------------------------------------------------------------------------------------

SUMMARY: 

The firm is seeking approval for their Separated System with Enhanced Controller (SSEC) which is a non-invasive, 
prefilled, pre-programmed, single-use, iontophoretic system for patient controlled transdermal analgesia (PCA). It is 
indicated for the short-term management of acute postoperative pain in adult patients requiring opioid analgesia  

.

It is worn by the patient on the chest or upper outer arm and is self-adherent. It employs iontophoresis, the introduction of 
ions of a medicament into tissues by means of an electric current. The SSEC delivers fentanyl across the skin into the 
systemic circulation and is transported to the central nervous system. 
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When the patient activates a dose by double-pressing a button, the system delivers a nominal 40 mcg dose of fentanyl over 
a period of ten minutes. The system is locked-out during the ten minute dosing period and will not respond during this 
period to any button presses by the patient. The patient can receive only one dose per ten minutes and a maximum of 80 
doses per 24 hours. The system automatically and irreversibly deactivates after 24 hours or 80 doses, whichever comes 
first.

When the patient presses and releases the dose button twice within three seconds, the System delivers a single dose by 
applying a constant 0.170 mA electrical current to the Drug Unit for 10 minutes. 

The Controller contains visual and audible indicators including a bi-color (red/green) LED, a LCD and a  
 (audio Beeper).  The red/green LED is used to differentiate operational states to the user; green to indicate 

normal operation and red to indicate alert conditions. The LCD is used to display the number of doses that have been 
delivered and to indicate dose delivery progress. The Beeper is used in conjunction with the LED and/or LCD to notify 
the user of specific conditions; e.g., dose initiation, poor skin contact, fault condition, etc.

The system is comprised of two parts: an electronics-containing Controller and a hydrogel-containing Drug Unit. The 
Controller and Drug Unit are snapped together by the Health Care Professional just prior to use.

The original Johnson and Johnson NDA 21-338 was approved  in May 2006.  It was never marketed in the U.S. because 
of reliability concerns that could lead to a self-initiating system.  Incline acquire the product from J & J in 2010, and 
attempted to develop a system that overcame the reliability concerns.  In January of  2013 The Medicines Company 
acquired Incline and thus this device.  Incline is now a wholly owned subsidiary of the Medicines Company.  

SOFTWARE REVIEW

1. Level of Concern:  Acceptable
In Section 8.1 entitled Level of Concern, the firm provided the correct determination of the Level Of Concern 
and included their supporting rationale:  MAJOR. 

2. Software Description:  Acceptable
In Section 8.2 entitled Software Description, the firm provided an acceptable overview of the device features that 
are controlled by software, and a description of the intended operational environment, which included 
information on the programming language and the hardware platform.  The firm states there is no Off-The-Shelf 
software.  
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3. Device (including software) Hazard Analysis: Acceptable
In multiple documents including Risk Management Program, Risk Management Plan, Product Risk Analysis and 
Application Failure Modes and Effects Analysis, and in the firm’s response in 2 documents entitled dhf411 –
FMEA the firm provided an acceptable description of the hazards (including clinical hazards) presented by this 
device, the causes and severity of the hazards, the method of control of the hazards and the testing done to verify 
the correct implementation of that method of control, and any residual hazards.

4. Software Requirements Specifications (SRS):  Acceptable
In several documents including the Software Technical Design Input Requirements and Software Development 
Plan the firm provided acceptable software requirements specifications, which documented the functional, 
performance, interface, design and development requirements.  

5. Architecture Design Chart:  Acceptable
In the document entitled Software Design Description, the firm provided an acceptable detailed depiction of 
functional units and software modules.

6. Software Design Specification (SDS):  Acceptable
In the document entitled Software Design Description and in Table 3 in Section 8.6 the firm provided acceptable 
Software Design Specifications, which describes how the requirements in the Software Requirements 
Specifications (SRS) are implemented. 

7. Traceability:  Acceptable
In multiple documents including Trace Matrix User Needs to System TDI, System Verification Trace Matrix, and 
Software Verification Trace Matrix the firm provided acceptable traceability among identified clinical hazards 
and mitigations, requirements, specifications, and verification and validation testing.  

8. Software Development Environment Description:  Acceptable
In the document entitled Software Development Plan and in Table 4 in Section 8.8, the firm provided an
acceptable description of the software development environment, which included a summary of the software life 
cycle development plan, an annotated list of the control/baseline documents generated during the development 
process, and a summary of the configuration management and maintenance activities.   

9. Verification and Validation Documentation:  Acceptable
In multiple documents including Design Verification and Validation Plan, Software Verification Plan, Software 
Unit Test Procedure, Software Integration Test Procedure and Software Verification Test Report the firm 
provided acceptable unit, integration and system level test protocols,  including pass/fail criteria, test reports, 
summaries and tests results.   

10. Revision Level History: Acceptable
In Section 8.10 entitled Revision Level History and in the firm’s response in Table 1:  Software Revision the firm 
provided an acceptable revision history log documenting all major changes to the software during its 
development cycle and the release version numbers.

11. Unresolved Anomalies (bugs):  Acceptable
In Section 8.11 entitled Unresolved Anomalies the firm identified one remaining software anomaly, annotated 
with an explanation of the impact of the anomaly on safety or effectiveness, including operator usage and human 
factors.  This is acceptable.  

12. Cyber and Information security: N/A
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13. Run-Time Error Detection:   Acceptable 
In the firm’s response in Q2 and in Attachment 1 entitled List of Detection Capabilities, the firm described their
use of PC-Lint, which is an acceptable Static Analysis Tool.  This is acceptable.  

RECOMMENDATION: APPROVAL
The firm has provided acceptable documentation demonstrating that they have developed the software for this device 
under an appropriate software development program; that they have performed a hazard analysis from both the patient's 
and user's standpoint, and addressed those hazards; and carried out an appropriate validation process.  These procedures 
provide the foundation for assuring, to the extent possible, that the software will operate in a manner described in the 
specifications, and in no other way.  It is recommended that from a software standpoint this submission be approved.

Joseph 
Jorgens III -S

Digitally signed by Joseph Jorgens 
III -S 
DN: c=US, o=U.S. Government, 
ou=HHS, ou=FDA, ou=People, 
0.9.2342.19200300.100.1.1=13000
22581, cn=Joseph Jorgens III -S 
Date: 2015.01.23 23:00:43 -05'00'
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Consult Question:  
DAAAP requests DPMH assistance with pregnancy and lactation labeling for this NDA.

INTRODUCTION
The Division of Anesthesia, Analgesia, and Addiction Products (DAAAP) consulted the 
Division of Pediatric and Maternal Health (DPMH) on February 9, 2015, to provide input for 
appropriate labeling of the pregnancy and lactation subsections of Ionsys labeling with 
conversion to Pregnancy and Lactation Labeling Rule (PLLR) format.  

REGULATORY HISTORY
Ionsys (fentanyl), New Drug Application (NDA) 21338, is an iontophoretic transdermal 
system with an Electro Transport System (ETS) that was approved in the U.S. on May 22, 
2006, and is indicated for the short-term management of acute postoperative pain in adult
patients requiring opioid analgesia during hospitalization.  Ionsys delivers a patient-initiated 
40 mcg fentanyl dose over a 10-minute period.  However, the product never launched in the 
U.S. because a few ETS units from a lot in the European Union were found defective during 
routine stability and functionality testing and could result in self-activation of the system and 
inadvertent delivery of a fentanyl dose. The Applicant voluntarily recalled the product.  In 
June 2010, Johnson & Johnson transferred ownership of the NDA to Incline Therapeutics, 
who developed a new version of the product that eliminated corrosion and self-initiated drug 
delivery while maintaining the dosing and function of the original system.  On June 30, 2014, 
Incline Therapeutics submitted a new proposed version of the product, Separated System 
with Enhanced Controller (SSEC), supplement (S)-005, for approval.  

BACKGROUND
Fentanyl and Drug Characteristics
Fentanyl is an opioid agonist that acts on the opioid mu-receptors in the brain, spinal cord 
and peripheral organs.1 Fentanyl has the following characteristics2:

 Molecular weight: 336 Daltons
 pH 8.6 
 Half-life: 3.65 hours
 Protein Binding: 10-33% 
 Oral Bioavailability: 92% after transdermal, 50% after buccal administration
 Volume of distribution (Vd): 3-8 L/kg (surgical patients)
 Fentanyl is metabolized to norfentanyl
 Highly lipophilic

Opioids and Pregnancy
Opioids are known to cross the placental barrier, and may cause respiratory depression in 
neonates, along with prolonged labor.  Therefore, fentanyl use is not recommended 
immediately prior to labor when other analgesic techniques are available.3

                                                          
1 Drugs@FDA. Ionsys labeling. Accessed 2/24/2015.
2 PubChem: Open Chemistry Database: Fentanyl. Accessed 2/25/2015.
http://pubchem ncbi.nlm.nih.gov/compound/fentanyl#section=Top
3 TERIS is the TERatology Information Service located at University of Washington. It is an online database 
designed to assist physicians or other healthcare professionals in assessing the risks of possible teratogenic 
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Opioid medications may be needed during pregnancy to manage severe pain associated with 
many conditions, including both acute and chronic medical conditions and surgical 
procedures.  Recent studies show that the prevalence of opioid use among pregnant women 
ranges from 2% to 20%, and usage of opioids in pregnancy has been increasing.4

Pregnancy and Nursing Mothers Labeling
On December 4, 2014, the Food and Drug Administration (FDA) announced the publication 
of the “Content and Format of Labeling for Human Prescription Drug and Biological 
Products; Requirements for Pregnancy and Lactation Labeling,”5 also known as the 
Pregnancy and Lactation Labeling Rule (PLLR).  The PLLR requirements include a change 
to the structure and content of labeling for human prescription drug and biologic products 
with regard to pregnancy and lactation and create a new subsection for information with 
regard to females and males of reproductive potential.  Specifically, the pregnancy categories 
(A, B, C, D and X) will be removed from all prescription drug and biological product 
labeling and a new format will be required for all products that are subject to the 2006
Physicians Labeling Rule6 format to include information about the risks and benefits of using 
these products during pregnancy and lactation.  

DISCUSSION
Fentanyl and Pregnancy
A search of literature for available published human pregnancy data for fentanyl was 
performed to update the Pregnancy subsection of labeling for this application, and several 
studies were found in PubMed.  Reviews in TERIS note that there are no adequate and well-
controlled studies of the effects of fentanyl in pregnant women. 

Fentanyl intravenous patient-controlled analgesia (IV-PCA) has been used for women in 
labor for whom epidural anesthesia is not recommended because of coagulopathy or spinal 
abnormalities. In a retrospective study (Hosokawa, et al.), 143 women over 35 weeks 
gestation who received fentanyl IV-PCA (pump programmed to give a loading dose of 
0.05mg fentanyl followed by a bolus injection of 0.02mg with a lock-out interval of 5 
minutes) during labor were compared to 697 patients who delivered without analgesia.  The 
first stage of labor was longer in the fentanyl group compared to the comparison group (565 
minutes versus 474 minutes, p-value=0.005).  The second stage of labor was also longer in 
the fentanyl group compared to the comparison group (67 minutes versus 46 minutes, p-
value=0.001).  The fentanyl group also required Oxytocin more frequently (63.6% of patients 
versus 45.3% of patients in the comparison group, p-value=0.001).  The rate of emergency 
cesarean section was higher in the control group (16.8%) versus 9.8% in the fentanyl group
with a p-value of 0.036.  In terms of neonatal outcomes, the umbilical artery pH was lower in 
the fentanyl group (7.29) compared to the control group (7.31) with a p-value of 0.005. A 

                                                                                                                                                                                   
exposures in pregnant women. Review date 07/14. Accessed February 24, 2015. 
http://www micromedexsolutions.com/micromedex2/librarian/ND_T/evidencexpert/ND_PR/evidencexpert/
4 Sahin, Leyla. PMHS-MHT Review- Xartemis XR (NDA 204031). 10/28/2013
5 Content and Format of Labeling for Human Prescription Drug and Biological Products, Requirements for 
Pregnancy and Lactation Labeling (79 FR 72063, December 4, 2014).
6 Requirements on Content and Format of Labeling for Human Prescription Drug and Biological Products, 
published in the Federal Register (71 FR 3922; January 24, 2006).
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normal umbilical artery blood pH ranges from 7.20-7.32 in a term infant.7 Overall, there was 
no difference in Apgar scores between the two groups.8

Reviewer comments:
The study suggests that fentanyl prolongs the first and second stages of labor and increases 
use of oxytocin.  The umbilical pH in the fentanyl group (7.29) and the control group (7.31) 
are both within a normal range (7.2-7.32).  The clinical meaningfulness of this difference is 
not clear.  

In a non-blinded, randomized study (Nikkola, et al), 20 women were randomized to receive 
IV-PCA fentanyl (n=10) or epidural analgesia with bupivacaine 0.5% (n=10) for labor pain. 
In the fentanyl group a loading dose of 50mcg fentanyl was initially injected and then a PCA 
was set to deliver 20mcg of fentanyl with a 5 minute lock-out. If IV fentanyl was not 
effective, the patient was offered epidural analgesia.  Fentanyl was detected in umbilical 
blood in five out of the ten newborns with concentrations between 0.10 and 0.66 ng/ml.  The 
lower limit of detection for the assay was 0.08 ng/ml. In the other five infants, fentanyl was 
beyond the detection limit. The authors did not collect maternal blood to determine maternal 
plasma levels of fentanyl. Overall, none of the infants in the study required naloxone and 
Apgar scores and umbilical pH values were similar between both groups.  Neurological 
capacity scoring was identical between both groups and no drug-related effects were seen.
No complications, including the need for naloxone, oxygen, or infant sedation, were noted in 
the fentanyl group.  However, the SpO2 was lower in the fentanyl group infants with more 
events of SpO2 <90%, which were brief.  There was no difference in respiratory rate between 
both groups.  The infants were monitored for a 12-hour period and desaturation events 
occurred in infants in the fentanyl group throughout the period.9

Reviewer comments:
The above study is a small, randomized, open-label trial that suggests that use of fentanyl 
during labor may cause brief episodes of oxygen desaturation in infants in the postpartum 
period.  However, the infants did not require oxygen, had normal Apgar scores and normal 
umbilical pH values. 

In a multicenter, randomized, controlled trial, healthy, term nulliparous patients in four 
Canadian institutions were randomly assigned to receive patient-controlled IV opioid 
analgesia (PCIA) fentanyl (initial dose of 100mcg with additional 50mcg every 5 minutes as 
needed for pain control)  (n=118) or patient-controlled epidural analgesia (PCEA) with 
bupivacaine and fentanyl 1.6 mcg/ml (n=124).  Overall, there was no difference in the 
incidence of cesarean delivery or instrumental vaginal delivery between groups. In neonates, 
the Apgar score was <7 at one minute in 28% of infants in the PCIA group compared to 17% 
of infants in the PCEA group (p-value: 0.04).  The five minute Apgar score was similar in 

                                                          
7 Acker, David. Fetal Acid Base Status and Umbilical Cord Sampling.
http://www mc.vanderbilt.edu/dept/obgyn/High_Risk_Conference/2013/Fetal%20Acid%20Base%20Status%20
and%20Umbilical%20Cord%20Sampling-%20D.%20Acker.pdf
8 Hosokawa, et al. Retrospective evaluation of intravenous fentanyl patient-controlled analgesia during labor. J. 
Anesth. 2012; 26: 219-224.
9 Nikkola, et al.  Intravenous fentanyl PCA during labor.  Canadian Journal of Anesthesia. 1997; 44: 1248-55.
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both groups. More neonates in the PCIA group required active resuscitation (52% versus 
31%, p-value=0.001) and naloxone 17% versus 3%, p-value<0.001).10

In a case report (Regan, et al.), a 31 year-old female with a history of chronic neck and back 
pain was treated with transdermal fentanyl patches (125 mcg/hour) during pregnancy and up 
to the time of her delivery.  She was admitted at 38 weeks gestation for an elective caesarean 
section.  A healthy female infant weighting 3.13 kg was delivered with Apgar scores of 9 at 
one and five minutes. The infant was observed in the neonatal intensive care unit for five 
days and was bottle-fed.  At 24 hours of life, she was noted to be “jittery, fisting and irritable, 
with a high-pitched cry.”  Her Finnegan score11 at day one and two was 4.5 and peaked to 11 
at 72 hours of life.  The infant was treated conservatively and did not require naloxone.  The 
scores gradually decreased with a score <4 at four days of life.  The table below shows 
maternal and neonatal fentanyl levels in blood.  By 96 hours of life the infant had no signs of 
opioid withdrawal and was discharged home by day 10 of life.  At the six week check-up, the
infant was developmentally normal on physical exam, and the mother reported that the infant 
was sleeping and eating well.12

Sample Time Blood concentration 
(ng/mL)

Mother Pre-delivery 3.56
Baby At birth 1.23
Baby Day 1 0.31
Baby Day 2 <0.25

In a prospective, non-randomized clinical trial (Kerr, et al.), 32 women (mean age of 28.7) 
with a mean gestation of 39.8 weeks were given fentanyl (54 mcg per spray) administered 
intranasally to relieve pain during childbirth.  Mean fentanyl dose was 734 mcg and duration 
was 3.5 hours.  Ten out of the 32 infants required respiratory support at birth; positive 
pressure ventilation (PPV) was required for four neonates and six neonates required 
continuous positive airway pressure (CPAP). All infant recovered without requiring 
naloxone.  See table below for details of these 10 infants.13

                                                          
10 Halpern, et al. A multicenter randomized controlled trial comparing patient-controlled epidural with 
intravenous analgesia for pain relief in labor.  Anesthesia and Analgesia. 2004; 99 (5): 1532-8.
11 Finnegan Score: method for assessment of acute opioid withdrawal in newborn infants and is based on 
nursing evaluations.  Scores of 0-7 (mild), 8-11 (abstinence), 12-15 (severe abstinence)
12 Regan, et al. Neonatal abstinence syndrome due to prolonged administration of fentanyl in pregnancy. BJOG.  
2000; 107: 570-572.
13 Kerr, et al.  Patient-controlled intranasal fentanyl analgesia: a pilot study to assess practicality and tolerability 
during childbirth. International Journal of Obstetrical Anesthesia. 2014, (epub ahead of print)
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Respiratory
support

Apgar score Fentanyl 
dose (lg)

Fentanyl 
duration (h)

Labour 
duration

Birth
weight (g)

Delivery Birthing  or neonate
complication

1 min 5 min 1st 2nd
stage stage
(h) (min)

PPV 1 6 1350 7 8 30 4740 Instrumental Prolonged decelerations,
Shoulder dystocia

PPV 3 9 150 1 10 20 3430 NVD Prolonged decelerations,
Precipitous delivery

PPV 4 8 1690 7 9 17 3720 Instrumental Prolonged decelerations, Heart
murmur, Ear canal

malformation
PPV 7 9 450 4 16 80 3205 CS Prolonged decelerations,

Meconium
CPAP 3 8 900 4 9 16 3820 NVD Nil
CPAP 7 9 1350 7 21 NA 3610 CS CPD, Prolonged decelerations
CPAP 7 9 660 4 14 195 3780 Instrumental Prolonged decelerations,

Meconium
CPAP 8 9 900 3 20 189 4710 CS CPD, Meconium
CPAP 8 8 600 3 7 36 3650 NVD Nil
CPAP 9 6 750 2 2 40 3950 NVD Shoulder dystocia, Cord

around neck

PPV:  positive  pressure  ventilation;  NVD:  normal  vaginal  delivery;  CPAP:  continuous p o s i t i v e   airway  pressure;  
CPD:  cephalopelvic disproportion.

Reviewer comments: 
Fentanyl is highly lipophilic and is readily transferred from the mother to the fetus because 
the placenta has a very thin lipophilic membrane. There were no studies that evaluated
maternal use of fentanyl during pregnancy and the presence of congenital malformations.  
The studies reviewed above evaluated the use of fentanyl during labor and the effects of the 
drug on the newborn.  Overall, fentanyl does not appear to result in an increased rate of 
instrumental vaginal delivery or cesarean section.  Of the four studies and one case report
reviewed above, only one study showed that infants exposed to fentanyl during labor 
required neonatal resuscitation and naloxone.  Most of the infants in the studies reviewed 
above, who were exposed to fentanyl during labor, did not require naloxone or oxygen soon 
after birth.  Nevertheless, infants who have been exposed to fentanyl should be closely 
monitored in the postpartum period and oxygen and naloxone be readily available if 
needed.

Fentanyl and Lactation
The Drugs and Lactation Database (LactMed)14 was searched for available lactation data on 
the use of fentanyl. Overall, LactMed notes that the maternal use of oral narcotics during 
breastfeeding can result in infant drowsiness, central nervous system depression and even 
death.  However, when fentanyl is used epidurally or intravenously during labor or for a short 
time immediately postpartum, the amounts of fentanyl ingested by the neonate are small and 

                                                          
14 http://toxnet nlm nih.gov/cgi-bin/sis/htmlgen?LACT. The LactMed database is a National Library of 
Medicine (NLM) database with information on drugs and lactation geared toward healthcare practitioners and 
nursing women.  The LactMed database provides information when available on maternal levels in breast milk, 
infant blood levels, any potential effects in the breastfed infants if known, alternative drugs that can be 
considered and the American Academy of Pediatrics category indicating the level of compatibility of the drug 
with breastfeeding.
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are not expected to cause adverse effects in the breastfed infant.15 If fentanyl is used for a 
short procedure, such as endoscopy, there is no need to wait or to discard milk before 
breastfeeding is resumed. A review of LactMed studies is discussed below.

In a prospective, randomized, double-blind study (Goma, et al.) conducted at the obstetric 
department of Kaser-El Aini Hospital in Cairo, Egypt, 100 mothers undergoing Cesarean 
section and who planned to breastfeed, were divided into two groups. Epidural fentanyl was 
given to 50 women in a dose of 100 to 150 mcg in divided doses followed by a continuous 
epidural infusion of 20 mcg/hour. Intravenous fentanyl was given to 50 women as a single 
dose of 50 mcg after delivery. Both groups received epidural or spinal bupivacaine in 
addition. The average maternal weight was 70 kg.  Colostrum samples were taken from each 
woman at 45 minutes and 24 hours after initial fentanyl dose. At 45 minutes, colostrum 
fentanyl concentrations were 0.4 ng/L in the epidural group and 0.19 ng/L in the intravenous 
group. At 24 hours, colostrum fentanyl concentrations were undetectable in both groups. The 
authors estimated that in the worst-case scenario, a fully breastfed infant would absorb a 
fentanyl dose of 0.016 mcg/kg daily.  The authors found no significant difference between 
the epidural fentanyl and intravenous fentanyl groups in breast feeding effectiveness or infant 
neuro behavioral status at 24 hours, or in the proportion of mothers continuing to breast feed 
up to 4 weeks. Therefore, epidural fentanyl and intravenous fentanyl did not appear to 
produce fentanyl levels in colostrum that would prohibit initiation of breast feeding.16

Reviewer comments:
The authors did not calculate a milk/plasma ratio or a relative infant dose.  It is difficult to 
determine how much fentanyl the mother received since she received a loading dose followed 
by a continuous infusion of fentanyl.  Therefore, it is difficult to calculate maternal and infant 
weight-adjusted doses from this study.  

In a lactation study (Nitsun, et al.), five lactating women (ranging from 6-15 weeks 
postpartum) underwent premedication with intravenous midazolam (2mg over 30 seconds),
before induction of general anesthesia for scheduled operative procedures, followed by
intravenous propofol (2.5 mg/kg over 30 seconds) and intravenous fentanyl (100mcg over 30 
seconds).  Milk and blood were collected before drug administration.  Breast milk was 
collected at 5, 7, 9, 11, and 24 hours after drug administration.  Venous blood was collected 
at intervals up to seven hours.  Plasma and milk midazolam, propofol, and fentanyl 
concentrations were measured by liquid chromatography-tandem mass spectrometry.  The 
median volume of milk collected within 24 hours was 250 ml.  The authors estimated that the 
infants would receive about 0.38% of the maternal weight-adjusted dosage of fentanyl 
100mcg.17

                                                          
15 Shergill AK, Ben-Menachem T, Chandrasekhara V et al. Guidelines for endoscopy in pregnant and lactating 
women. Gastrointest Endosc. 2012;76:18-24.
16 Goma HM, Said RN, El-Ela AM. Study of the newborn feeding behaviors and fentanyl concentration in 
colostrum after an analgesic dose of epidural and intravenous fentanyl in cesarean section. Saudi Med J. 
2008;29:678-8
17 Nitsun, et al. Pharmacokinetics of midazolam, propofol and fentanyl transfer to human breast milk.  Clinical 
Pharmacology & Therapeutics. 2006; 79 (6): 549-57
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In a case report (Cohen, R.), a women with chronic pain was using a fentanyl patch 
(100mcg/hour changed every other day) during pregnancy and lactation.  The mother 
required additional analgesia during labor, and the infant was treated for neonatal abstinence 
syndrome.  The infant was either breastfed or bottle fed every three hours, and at two weeks 
postpartum a sample of breast milk was obtained; there was 6.4 mcg/L of fentanyl and 6.2 
mcg/L of norfentanyl (metabolite of fentanyl) in the breast milk sample.  The infant’s blood 
serum fentanyl and norfentanyl concentrations were not detectable. (<0.1 mcg/L).  There 
were no sequelae from the neonatal abstinence syndrome.18  

Reviewer comments:
The characteristics of fentanyl suggest that fentanyl may be present in breast milk.  Fentanyl 
has a low molecular weight of 336 Daltons and a high pH (8.6), which may lead to 
movement of fentanyl into breast milk. However, fentanyl has a low volume of distribution 
between 3-8 L/kg and a short half-life, which reduces the presence of the drug in the 
mother’s circulation and may minimize infant exposure to fentanyl via breast milk.19

The lactation studies and the case report reviewed above also indicate that fentanyl is 
present in the breast milk of treated mothers. The relative infant dose (RID) was found to be 
0.38% in the study by Nitsun, et al.; a RID less than 10% suggests that the amount of 
maternal dose of a drug received by the infant is likely to be low.

Overall, the data suggest that fentanyl given to women during deliver is likely to be present 
in breastmilk.  However, the relative infant dose calculated in breast milk of treated mothers
was estimated to be less than 1%, and there were no adverse effects noted in the infants 
studied. Ionsys also has a short half-life and is indicated for short-term use  

  At this time, there are no clear or established risks to the breastfed infant 
that support a nursing mother to stop breastfeeding while taking this drug. However, the data 
are limited and, therefore, the true risks are unknown at this time.

CONCLUSIONS AND RECOMMENDATIONS
Ionsys labeling has been updated to comply with the PLLR.  A review of the literature for 
relevant data revealed no new data with fentanyl use in pregnant women but did provide new 
information about specific levels of fentanyl in breast milk.  DPMH has the following 
recommendations for Ionsys labeling
 Pregnancy, Section 8.1

 The “Pregnancy” subsection of Ionsys labeling was formatted in the PLLR format to 
include “Risk Summary,” “Clinical Considerations,” and “Data” subsections20. 

 Lactation, Section 8.2

 The “Lactation” subsection of Ionsys labeling was formatted in the PLLR format to 
include the “Risk Summary” subsection21.

                                                          
18 Cohen RS. Fentanyl transdermal analgesia during pregnancy and lactation. J Hum Lact. 2009;25:359-61.
19 Nice, F and Luo, Amy. Medications and breast-feeding: Current Concepts.  Journal of the American 
Pharmacists Association. 2012; 51 (1): 86-94.
20 Guidance for Industry: Pregnancy, Lactation, and Reproductive Potential: Labeling for Human Prescription 
Drug and Biological Products-Content and Format. December 2014. Part IV Specific Subsection A-8.1 
Pregnancy, 2-Risk Summary.
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Because the applicant has voluntarily complied with the PLLR requirements prior to the June 
30, 2015 effective date, language waiving the current labeling requirements should be 
included in the approval letter.  The following approval letter language is suggested.  

“WAIVER OF PREGNANCY, LABOR AND DELIVERY, AND NURSING MOTHERS 
SUBSECTIONS

We are waiving the current requirements of 21CFR 201.56(d)(1) and 201.57(c)(9)(i) through 
(iii), regarding the content and format of labeling for subsections 8.1 Pregnancy, 8.2 Labor 
and Delivery, and 8.3 Nursing Mothers of prescribing information.  Your approved labeling 
for subsections 8.1, 8.2, and 8.3 reflects the content and format requirements of the 
Pregnancy and Lactation Labeling Rule (79 FR 72063, December 4, 2014) which implements 
on June 30, 2015.”

DPMH RECOMMENDATIONS FOR IONSYS LABELING 
DPMH discussed labeling recommendations with DAAAP at a labeling meeting on March 4, 
2015.  DPMH recommendations are below.  Final labeling will be negotiated with the 
applicant and may not fully reflect changes suggested here. (See Appendix A for the 
applicant’s proposed pregnancy and lactation labeling.)

                                                                                                                                                                                   
21 Guidance for Industry: Pregnancy, Lactation, and Reproductive Potential: Labeling for Human Prescription 
Drug and Biological Products-Content and Format. December 2014. Part IV Specific Subsection, B- 8.2 
Lactation, 1- Risk Summary.
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M E M O R A N D U M DEPARTMENT OF HEALTH AND HUMAN SERVICES 
 PUBLIC HEALTH SERVICE 
 FOOD AND DRUG ADMINISTRATION 
 CENTER FOR DRUG EVALUATION AND RESEARCH 
____________________________________________________________________________ 
 
DATE: March 13, 2015 
 
TO:  Sharon Hertz, M.D. 
 Director 
 Division of Anesthesia, Analgesia, and Addiction 

Products  
 Office of Drug Evaluation II 
 
FROM: Seongeun (Julia) Cho, Ph.D. 
 Pharmacologist  

Division of New Drug Bioequivalence Evaluation (DNDBE) 
Office of Study Integrity and Surveillance (OSIS) 
 

THROUGH: Charles Bonapace, Pharm.D. 
Acting Director 
Division of New Drug Bioequivalence Evaluation (DNDBE) 
Office of Study Integrity and Surveillance (OSIS) 

 
SUBJECT:  Review of clinical establishment inspection report 

(EIR), covering NDA 021338, IONSYS (Fentanyl 
iontophoretic transdermal system), from Incline 
Therapeutics 

 
The Division of Anesthesia, Analgesia, and Addiction Products 
(DAAAP) requested the Office of Study Integrity and Surveillance 
(OSIS) to conduct inspections of the clinical and analytical 
portions of the following study: 
 
 
Study PK2011-001:  Pharmacokinetic Characterization of the 

Active, Separated System with PK Controller 
(fentanyl iontophoretic transdermal system, 
40 mcg fentanyl per activation) 

 
Clinical Site:  PRACS Institute 

Fargo, ND 
 
Analytical Site:  
  
 
This memo provides review of the clinical site inspection. 
A review of the analytical site inspection was completed 

Reference ID: 3715991
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Page 2 – NDA 021338, IONSYS (Fentanyl iontophoretic transdermal 
system) from Incline Therapeutics 
 
previously and the memo was submitted to DARRTS on 
01/05/2015. 
 
An inspection of the clinical portion of the study was 
conducted by ORA investigator Peter Lenahan at The 
Medicines Company, Parsippany, NJ  

 The sponsor of this application, Incline 
Therapeutics, became a wholly owned subsidiary of The 
Medicines Company in January 2013. 
 
The clinical portion of the study was conducted by PRACS 
Institute between November 2012 and February 2013. In March, 
2013, PRACS Institute filed Chapter 7 Bankruptcy and The 
Medicines Company then contracted  to 
manage site closing and transfer and storage of study records 
and reserve samples. A copy of the consulting agreement between 

 which 
includes Incline Therapeutics, is attached (Attachement 1).  
 
The audit covered a review of regulatory files and study 
records, including study monitoring procedures and 
activities, drug accountability and dispensing records, 
visit records, delegation of authority, randomization 
schedule, adverse event reporting and a sample informed 
consent form (ICF). No objectionable findings were 
observed. The subjects’ signed ICFs are currently stored at 
a third party vendor, and were 
not reviewed during this inspection. Reserve samples were 
reported to have been stored at PRACS Institute, which were 
later transferred to a third party,  

 The investigator arranged the 
reserve samples to be shipped to the Division of 
Pharmaceutical Analysis for sample analysis. 
 
At the conclusion of the inspection, no objectionable findings 
were identified and no Form FDA 483 was issued. 
 
Conclusion: 
 
Based on the inspectional outcome, the data from the clinical 
portion of Study PK2011-001 is acceptable for further Agency 
review. 
 
Seongeun (Julia) Cho, Ph.D.  
DNDBE, OSIS 
 
 

Reference ID: 3715991

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)



Page 3 – NDA 021338, IONSYS (Fentanyl iontophoretic transdermal 
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Final Classification:  
 
NAI: PRACS Institute, Fargo, ND 
 
Attachment: 
 

ween  
 

 
 
 
CC: 
OTS/OSIS/Taylor/Bonapace/Haidar/Choi/Dasgupta/Skelly/Cho 
OTS/OSIS/Fenty-Stewart/Nkah/Dejernett/Johnson 
OND/ODEII/DAAAP/Compton 
 
Draft: SC 3/9/2015 
Edit: CRB 3/10/2015 
OSI: BE 6754 
ECMS: Cabinets/CDER_OC/OSI/Division of Bioequivalence & Good 
Laboratory Practice Compliance/INSPECTIONS/BE Program/Clinical 
Sites/PRACS, Fargo, ND 
FACTS: 
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Date: March 11, 2015

To: Sharon Hertz, M.D., Director
Division of Analgesics, Anesthesia, and Addiction

Through: Michael Klein, Ph.D., Director
Controlled Substance Staff

From: Jovita Randall-Thompson, Ph.D., Pharmacologist
Controlled Substance Staff

Subject: IONSYS - NDA 21338/S-005
Generic Name (Trade Name): fentanyl iontophoretic transdermal system 
Dosages: 40 μg of fentanyl per dose delivered over a 10 minute duration and up 
to a maximum of 3.2 mg (eighty-40 μg doses) within a 24-hour period 
Formulations: A single transdermal system containing 9.7 mg of fentanyl
(equivalent to 10.8 fentanyl hydrochloride) per drug unit.
Routes: Transdermal Delivery by Iontophoresis
NDA/IND Number(s): IND 41574 for IONSYS by Incline Therapeutics, Inc. and 
E-TRANS by ALZA Corporation 
Indication(s): Short-term management of acute postoperative pain in adult 
patients requiring opioid analgesia .
Sponsor: Incline Therapeutics, Inc./The Medicines Co.
PDUFA Goal Date: April 30, 2015

Materials	Reviewed:

 NDA 21338/S-005/ Module 5.3.5.3 Integrated Summary of Safety, Sections 5.3.5.3.6.6 Drug 
Abuse and Misuse and 5.3.5.3.7 Post-Marketing Data

 NDA 21338/S-005/ Module 3.2.P.2.1 Pharmaceutical Development – Components of the Drug 
Product

 NDA 21338/S-005/ Module 3.2.P.1. Drug Product – Description and Composition of the Drug 
Product

M E M O R A N D U M

Department of Health and Human Services
Food and Drug Administration

Center for Drug Evaluation and Research
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  Incline acquired the rights to IONSYS from ALZA/J&J in 2010, 
and now submits the supplemental NDA on a partially redesigned version of IONSYS developed to 
eliminate device corrosion and unintentional fentanyl delivery. 

IONSYS is a fentanyl iontophoretic transdermal system that is available only in hospitals and intended 
to be applied by hospital medical care professionals to patients’ chest or upper arm.  However, the 
system is self-activated by patients on demand during treatment.  Patients can self-administer per dose 
40 μg of fentanyl that is delivered over a10-minute duration and can administer no more than 80 doses
or use per system within 24 hours. 

IONSYS active pharmacological ingredient (API) fentanyl is a Schedule II drug under the Controlled 
Substances Act (CSA).  It is a potent synthetic opiate agonist at mu- and kappa-opiate receptors.  It is a 
phenylpiperidine derivative and 50 to 100 times more potent than morphine.  Approved indications 
include induction and/or maintenance of anesthesia, to supplement regional and spinal analgesia, 
analgesia of short duration in the perioperative period, and to treat moderate to severe chronic pain in 
opioid-tolerant patients or breakthrough pain in opioid-tolerant cancer patients.  The FDA approved 
fentanyl for intravenous administration in February 1968.  Subsequently, various dosage forms, 
including transdermal patch, transmucosal lozenge, transmucosal film, buccal tablet, sublingual tablet, 
nasal spray, and sublingual spray have become FDA approved and commercially available.  Yet fentanyl 
products are not interchangeable on a dose per dose basis.  

A review of IONSYS (E-TRAN, an integrated system known as ETS) abuse potential/liability was 
previously conducted under IND 41574, see February 6, 2001, Memorandum from Dr. Michael 
Klein/Dr. Deborah Leiderman.  The Sponsor included an abuse assessment section (5.3.5.3.6.6 Drug 
Abuse and Misuse, ISS), which was previously reviewed by CSS.

2. Conclusions

1. The IONSYS with Separated System with an Enhanced Controller (SSEC) configuration, is a 
two part system (Controller and Drug unit).  The Drug Unit consists of an anode hydrogel
containing the Schedule II narcotic fentanyl (21 CFR 1308.12(c)(9)). The Drug Unit and the 
assembled IONSYS transdermal system each contains the CII substance. As such, all CSA 
CII regulations, such as drug registration, labeling reports and manufacturing, prescription, 
physical security, and import or export restrictions apply to the products that contain the CII 
substance.

2. The current IONSYS transdermal system includes device modifications that address 
 corrosion , and thus controls for risk of 

overdose caused by the unintentional delivery of fentanyl that was the result of corrosion 
(and additional modifications to the Controller, color singling indicating system readiness 
and normal operation/ malfunction displayed on the Controller’s LCD screen).

3. There is the potential for the off-label application and use of multiple IONSYS systems as a 
means to provide incremental dosing to patients. Use of the IONSYS system in this manner 
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is associated with increased risk of overdose and death.  Accordingly, the product labeling
states that only one system should be used at a time.    

4. The Sponsor did not submit product manipulation and API extraction-related studies, but 
indicates that fentanyl can be readily extracted from the Drug unit anode hydrogels of used 
and unused IONSYS systems; yielding risk to drug residual exposure amounts of  of 
fentanyl for used systems (partially used system would yield higher fentanyl residuals) and
9.7 fentanyl (total drug content/system) for unused systems.  The estimated lethal dose of 
fentanyl for humans is 2 mg.  

5. There is the potential risk of unintentional misuse if IONSYS is not adequately supervised by 
hospital health care professionals.  Misuse of the product increases risk of unintentional 
overdose and death, due to fentanyl’s mu-opioid pharmacology and high potency. There are 
2 cases of misuse that involved a family member pressing the dosing button for the patient in 
a controlled study (Patient  in C-2001-011, Patient  in C-2000-006).

3. Recommendations

Based on our findings as captured in the Conclusions section, we recommend the following:

1. As required by the CSA, the symbol designating the schedule in which the controlled 
substance is listed must be printed on the product’s packaging and labeling.  For IONSYS
this includes the printing of the CII (or C-II) symbol on the IONSYS label, commercial 
container, medication guide and all health care professional materials (i.e., REMS safety 
brochure: guide for nurses and pharmacists, Instructions for use and disposal sheet and 
Knowledge assessment).  Requirements governing the labeling and packaging of controlled 
substances are listed in the 21 CFR, section 1302.03 Symbol required; exceptions and section 
1302.04 Location and size of symbol on label and labeling.

2. CSS recommends that the current IONSYS transdermal system that is approved include a 
Risk Evaluation Mitigation Strategy (REMS), to ensure safe use of the drug product in the 
hospital, by patients, health care professions, and family members; see IND 41574, CSS
Memorandum (Dr. Michael Klein/Dr. Deborah Leiderman) dated February 6, 2001.

3. CSS also recommends language in the IONSYS label warning of the abuse of this product by 
alternate routes (e.g., consumption of gel orally or intranasally or extracting the fentanyl from 
the gel and taken intranasally or intravenously) and warning of potential risk of overdose and 
death with the application and use of multiple IONSYS systems.    

II. Discussion
Significant amounts of abuse-related cases with fentanyl products have been reported. A search of the 
AERS database identified, between January 1, 2001 and December 31, 2003, 322 unique fentanyl-
transdermal systems (TDS) cases related to abuse, misuse or dependence (abuse-related cases), 104 
overdose cases and 122 cases of withdrawal.  Since approval of fentanyl-TDS in 1990, there have been 
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According to the Sponsor, neither unused nor used systems can be externally or internally manipulated 
to increase either the speed of transdermal delivery or the dose delivered; there is no way to increase the 
electrical current of a system.  Also, IONSYS is proposed for acute use for postoperative pain; therefore,
most patients are expected to use the systems for only a few days, limiting the use of any single patient 
as a predictable source of fentanyl.  The product labeling, states that only one system should be used at a 
time.  Still using multiple IONSYS systems simultaneously could provide incremental dosing to patients 
for pain, thus off-label use as such may occur.  

The Sponsor indicated that experiments designed to evaluate the ease of extracting the fentanyl from 
IONSYS systems demonstrated that abusable amounts of fentanyl can be extracted from both used and 
unused systems by various techniques, thus abuse and manipulation of this product may involve 
removing the gel from the system for oral or intranasal abuse or extracting the fentanyl from the gel for 
intranasal or IV abuse.  An analysis of the amount of fentanyl remaining in used systems was performed
on 60 systems that had been used in clinical study C-2000-007 per agreement with the Agency during 
the review and approval of the original NDA. An expected residual amount was calculated at 9.7mg –
0.04mg (estimated number of doses) (also see NDA 21-338; S-005, Response to CMC Information 
Request, dated December 7, 2014, page 13).

Availability of IONSYS systems are intended to be limited to hospitals use only.  Retail pharmacies will 
not supply IONSYS systems.  IONSYS will be regulated as a controlled drug substance with all the 
restrictions pertaining to that category.  Abuse of IONSYS will be mitigated in large part by limiting its 
distribution to qualified hospitals and use only under medically-supervised setting.

Evidence	of	abuse,	misuse	and	diversion	in	clinical	trials

There was no evidence of intentional abuse of the system and no case of system malfunction resulting in 
an overdose. There were 2 cases of misuse that involved a family member pressing the dosing button for 
the patient in a controlled study (Patien  in C-2001-011, Patient  in C-2000-006). 

Tolerance	and	physical	dependence	studies	in	humans	

No patient experienced an AE of withdrawal syndrome related to IONSYS during the clinical studies. In 
study FEN-PPA-401, 1 patient  in the IV PCA morphine group experienced withdrawal 
syndrome that was alcohol-related and considered by the investigator to be not related to IONSYS
(FEN-PPA-401 Table 1.5.1).
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HUMAN FACTORS REVIEW

Division of Medication Error Prevention and Analysis (DMEPA) 
Office of Medication Error Prevention and Risk Management (OMEPRM)

Office of Surveillance and Epidemiology (OSE)

Center for Drug Evaluation and Research (CDER)

*** This document contains proprietary information that cannot be released to the 
public***

Date of This Review: March 3, 2015

Requesting Office or Division: Division of Analgesia, Anesthesia, and Addiction Products  
(DAAAP)

Application Type and Number: NDA 021338/S-005
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comprehension of the Patient Guide.  With respect to training, we requested that the 

health care practitioners train the patients on the appropriate use of the device.  DRISK 

also requested that the REMS materials (IFU, Patient Guide, REMS Safety Brochure, and 

Knowledge Assessment) be included and evaluated in the training of health care 

practitioners. Additionally, although not related to a specific deficiency, we requested 

that Incline add an additional task to observe if participants were wearing gloves while 

handling the product.  

Incline Therapeutics made revisions to their user interface and we determined their 
revisions were acceptable.  See Appendix D.1 for the recommended revisions to the 
Patient Guide, IFU, added knowledge questions, and added task observing the use of 
gloves.  After conducting their validation study, DMEPA evaluated the data provided in 
the study report to determine if the proposed mitigation strategies were adequate and if
there were other areas of risk that were introduced by the changes.  

We evaluated and grouped our analysis of the report into 5 main categories which are 
presented below.  They reflect areas where revisions were made to address the risks
identified in the previous validation study we reviewed in OSE review# 2014-1366, dated 
January 9, 2015.

1. Patient comprehension of critical tasks from HCP training

Patients were tested to determine their understanding of initiating a dose, 

comprehension of the alert signals, and device removal.  All 15 patients correctly initiated 

a dose and correctly responded to alert signal questions.  We find that the HCPs can 

successfully train the patients to perform the critical tasks of initiating a dose, 

understanding the difference in alarms, and requesting a nurse to assist with the alarm.  

Eight patients did have initial difficulty activating the dose.  In six patients, the patients 

realized they had not pushed the button hard enough to administer the dose, tried a 

second time, and were able to activate the dose without any help.  One patient required 

assistance from the nurse, but this occurred during the patient training phase and was 

successfully able to activate the dose.  Another patient was confused by the number of 

times the button needed to be pushed to administer the dose.  The patient was able to 

correct this after looking at the Patient Guide without help from the nurse.  Based on the 

required HCP training that includes initial monitoring of the first dose given and the 

accompanying training materials, we determined this risk is adequately mitigated.
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2. Patient Understanding of the “Patient Guide”

Each patient was asked four questions about use of the device. All questions were
answered correctly with one exception, demonstrating the effectiveness of the training
provided by the nurse and the Guide for Patients.  One patient demonstrated proper 
understanding of all aspects of product use, but he incorrectly stated that since the device 
is prescribed for 24 hours, he would like to continue using it up to the prescribed 24 hour 
use period even if he left the hospital. He felt confident using the device himself, but he 
recognized that he would not have a nurse to call if it beeped and he would therefore 
remove it if it beeped.  However, all nurses and pharmacists showed complete 
comprehension that the system should be removed before discharge via knowledge 
questions during the study and through the REMS Knowledge Assessment administered 
during training.  Thus, this overlapping responsibility with nurses to remove the system 
provides adequate risk mitigation to the inadvertent use of the system after the patient is 
discharged. 

Incline Therapeutics has since modified the training so that the HCP will emphasize to the 
patient that the system must be removed prior to discharge from the hospital regardless 
of whether the 80 doses or 24 hours has been completed.  We found this modification 
acceptable and determined that the modification will not require validation testing.

3. Evaluation of HCP task related to wearing gloves while handling the system
All 15 nurses and 16 pharmacists wore gloves while handling the system for all steps.  We 

find that the critical information to wear gloves while handling the system is clearly 

provided in the training, REMS Knowledge Assessment test and IFU based on these 

results.

4. Evaluation of REMS materials

The IFU, Patient Guide, REMS brochure were all incorporated in the training and testing of 
the HCPS.  The REMS Knowledge Assessment was then administered to test the HCPS 
comprehension of the REMS materials.  Based on the results of the Knowledge 
Assessment (see Appendix D.2.D), we determined that the HCPs can clearly demonstrate 
their comprehension of the critical tasks and requirements of the Ionsys system.

We also elicited feedback from DRISK to determine if they found the Knowledge 
Assessment results acceptable. DRISK replied that the results of the Knowledge 
Assessment were acceptable via email on February 6, 2015.  However, we defer to DRISK 
on the REMS materials in the event subsequent revisions are required by DRISK.

5. Alert Comprehension (for both patients and HCPs)
All 15 patients correctly identified that the system was alerting and stated they would call 

the nurse for assistance.  One nurse incorrectly interpreted the poor skin contact alert (15 
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second beeping) as a system error (continuous beeping); therefore, he decided that he 

would remove the device and apply a new one. This nurse understood that there were 

two different types of alerts but he misinterpreted the alert signals from the poor skin 

contact alert. This misinterpretation could result in a delay of therapy while removing the 

system and applying a new one.  It should be noted that poor skin adhesion is expected to 

be a rare occurrence based on results of adhesion study, and it is visually detectable.  

Nevertheless, Incline Therapeutics will make modifications to the training to describe and 

demonstrate the two types of alerts for better comprehension of them during system use.  

We found this proposal acceptable and determined that the modification will not require 

validation.

The container labels and carton labeling recommendations in OSE review #2014-1366 

were sent to Incline on January 20, 2015.  At this time, Incline has not provided updated 

revisions for the container and carton.  Additionally, DMEPA’s recommendations for the 

insert labeling in OSE# 2014-1366 have been incorporated into the current working insert 

labeling.  We will evaluate Incline’s revisions for the carton, container and insert labeling 

in a separate memorandum.

4 CONCLUSION & RECOMMENDATIONS

We determined that the results of the study indicate that the revisions made to the 

product user interface are effective in reducing the occurrence of critical task errors, and 

in improving the user’s ability to use the device safely and effectively.  While Incline also

proposed two modifications in the HCP and patient training (enhanced alert training and 

demonstration, and enhanced patient training for system removal before discharge) post-

study, we do not believe that these modifications require additional validation.  We find 

the results of the supplemental human factors validation study acceptable and have no 

further comments or recommendations at this time.
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APPENDICES: METHODS & RESULTS FOR EACH MATERIALS REVIEWED

APPENDIX A. PRODUCT INFORMATION/PRESCRIBING INFORMATION
Table 2 presents relevant product information for Ionsys that Incline submitted on June 
30, 2014. 

Table 2. Relevant Product Information for Ionsys

Initial Approval Date May 22, 2006

Active Ingredient Fentanyl

Indication Short-term management of acute postoperative pain in
adult patients requiring opioid analgesia 

Route of Administration Iontophoretic transdermal as patient controlled analgesia

Dosage Form Iontophoretic transdermal system

Strength 40 mcg per activation (80 doses per disposable system)

Dose and Frequency Patients should be titrated to comfort before initiating
Ionsys.

 intact, non-irritated, and non-

irradiated skin on the chest or upper outer arm.

Each on-demand dose is delivered over a 10-minute period. 
Each Ionsys  operates  24 hours or  80 doses

, whichever occurs first. 

 

 for a maximum of 72 hours 

of therapy for acute,  postoperative pain.

How Supplied  

 Ionsys  is 

packaged in a sealed tray containing one Controller and one 

pouched Drug Unit for assembly. For distribution, there are six 

sealed trays per carton.

(carton of six trays containing Ionsys 

Storage 25°C (77°F); excursions permitted to 15–30°C (59–86°F)
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APPENDIX C. PREVIOUS DMEPA REVIEWS
C.1 Methods
We searched the L: Drive on July 25, 2014 using the term, “Ionsys” to identify reviews 

previously performed by DMEPA.

C.2 Results
Our search identified two previous reviews2,3 and we evaluated them to help inform our 
current review.

Ionsys is an iontophoretic transdermal system with an Electro Transport System (ETS) 
design that was approved on May 22, 2006 to deliver a patient initiated 40-mcg fentanyl 
dose over a 10-minute period. The product was never launched in the United States 
because a few ETS units from a lot in the European Union were found defective during 
routine stability and functionality testing. The defect was attributed to corrosion  

 The Applicant found that the defect could result 
in self-activation of the system and delivery of a fentanyl dose. The Applicant voluntarily 
recalled the product in Europe and marketing activities were suspended. The identified 
system failure did not result in adverse patient events in Europe.

Incline Therapeutics developed a new version of the product and submitted the new 
product design on June 30, 2014 under Supplement-005 for approval.  DMEPA reviewed 
the previous Human Factors Studies, labels and labeling, and Instructions for Use (Quick 
Guide) in OSE Review# 2014-1366 and we provided our comments to DAAAP.  

                                                     
2 Mahmud AR. Label and Labeling Review for Ionsys (Fentanyl HCl Patient-Activated Transdermal System) 
(NDA
021338). Silver Spring (MD): Food and Drug Administration, Center for Drug Evaluation and Research, 
Office of
Surveillance and Epidemiology, Division of Medication Errors and Technical Support (US); 2006 MAR 08 4 
p. ODS Consult No.: 04-0131-1.

3 Townsend, O.  Human Factors, Label and Labeling Review for Ionsys (Fentanyl HCl Patient-Activated 
Transdermal System) (NDA 021338). Silver Spring (MD): Food and Drug Administration, Center for Drug 
Evaluation and Research, Office of Surveillance and Epidemiology, Division of Medication Errors 
Prevention and Analysis (US); 2015 JAN 09 57 p.  OSE Review No. 2014-1366.
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D.1 Protocol Revisions Included in HF2014-001 Conveyed to Incline Therapeutics on 
December 22, 2014.

Revisions to Patient Guide
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Task Observation to Test for Comprehension of Wearing Gloves During Product 
Handling

□ H-1: Assembly
Prompt: Your patient has been prescribed the IONSYS system for pain management in 
their post-operative recovery. Please assemble the device for use.

1. Nurse wears 
gloves before 
handling 
Ionsys

□ OK
□ OD
□ CC
□ UE
□ Task Failure

2. Align 2 parts □ OK
□ OD
□ CC
□ UE
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3. Snap 2 parts 
together by 
pressing on 
both ends

□ OK
□ OD
□ CC
□ UE

4. Confirm 
proper 
assembly

□ OK
□ OD
□ CC
□ UE

Additional Knowledge Questions Added to Validation Study to Test Patient 
Comprehension of the Patient Guide
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D.2 HF2014-001: IONSYS® SIMULATED USE HUMAN FACTORS SUMMATIVE STUDY

(submitted January 30, 2015)

D.2.A Objective
The purpose of this study was to conduct supplemental testing intended to demonstrate 
the effectiveness of the new mitigations and to demonstrate that the mitigations do not 
introduce any new issues

D.2.B Study Design
Participants
This simulated-use test was conducted with 15 nurses, 16 pharmacists, and 15 patients.  

Tasks
The following critical tasks were identified and evaluated in the study:

• System assembly (HCPs only) – indicated by successful completion of the automated 
self-test performed by the System that confirms that the system has been assembled 
correctly.

• Patient training (HCPs only) – indicated by patient comprehension of key points (i.e. 
how to deliver a dose, what to do if the device beeps, that only the patient should 
press the dose button, that the device should be removed before hospital discharge) 
about how to use the system.

• System application (HCPs only) – indicated by successful adherence of the system to 
a simulated patient application site.

• Dose initiation (Patients only) – indicated by successful initiation of a dose by 
pressing the button twice within 3 seconds.

• Digital display comprehension (HCPs only) – indicated by understanding that the 
digital display shows number of doses delivered.

• On-device warning statements comprehension (HCPs only) – indicated by 
understanding the meaning of all warnings printed on the device including the 
warning statement about removal prior to MRI.

• Alert comprehension (HCPs and Patients) – indicated by understanding the “15 
seconds/ poor skin contact” alert and indicating the resulting necessary action.

• End-of-use state comprehension (HCPs only) – indicated by understanding that all 80 
of the possible doses have been delivered and the HCP should remove and dispose of 
the device.

Health Care Practitioner Training
A representative from the Sponsor trained the HCPs, in small groups (4–7), prior to the 
testing session. The training consisted of an introduction to the device and the associated 
instructions.
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HCP Testing

The HCPs performed tasks specific to their interaction with the device (i.e., assembly, 
application, response to system alerts, etc.). The HCPs applied the device to a simulated 
patient (mannequin) or real patient with simulated application site (cuff on patient’s arm 
rather than patient’s skin).

Patient Training

The HCPs provided training to the patient, in the manner that an HCP will provide training 
in the hospital. The HCP trained the patient on the information outlined in the IFUD and 
the Guide for Patients. A Guide for Patients was available to the patient during training 
and testing.

Patient Testing

The HCP applied the devices to the patient after the training. The devices were applied on 
a disposable plastic cuff on the patient’s upper outer arm to avoid attaching the device 
directly onto the simulated patient’s skin. The patient administered simulated doses with 
the system, responded to system alerts, and answered follow-up questions.

Data Collection and Coding

D.2.C Study Results
System assembly (HCPs only) –
All 15 nurses and 16 pharmacists successfully assembled the system.

Patient training (HCPs only) –  
The 15 HCP’s (13 nurses and 2 pharmacists) that trained the 15 patients covered all 
aspects of product use and warnings described in the Guide for Patients with the patients. 
All patients were able to use the device properly after training.

System application (HCPs only) –
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All 15 nurses and 16 pharmacists successfully applied the system to the patient or 
mannequin.

Dose initiation (Patients only) –.
All 15 patients successfully initiated both the first and second doses

Digital display comprehension (HCPs only) –
All 15 nurses and all 16 pharmacists correctly said that the digital display shows how 
many doses have been delivered.

On-device warning statements comprehension (HCPs only) –
All 15 nurses and all 16 pharmacists correctly understood all warnings printed on the 
product, including the warning “Remove before MRI” printed on the device.

Alert comprehension (HCPs and Patients) –
All 15 patients correctly identified that the system was alerting and stated that they 
would call a nurse for assistance.
Fourteen of 15 nurses and all 16 pharmacists correctly interpreted the 15-second alert as 
a poor skin contact alert and stated that they should attempt to reattach the system 
and/or tape it onto the patient’s skin.

End-of-use state comprehension (HCPs only)  
All 15 nurses and all 16 pharmacists correctly indicated that all 80 doses had been 
delivered; therefore, they should remove the device from the patient and dispose of it

Patient comprehension of device use and removal
Each patient was asked four questions about use of the device. All questions were 
answered correctly with one exception, demonstrating the effectiveness of the training 
provided by the nurse and the Guide for Patients.  One patient  demonstrated 
proper understanding of all aspects of product use, but he incorrectly stated that since 
the device is prescribed for 24 hours, he would like to continue using it up to the 
prescribed 24 hour use period even if he left the hospital. He felt confident using the 
device himself, but he recognized that he would not have a nurse to call if it beeped and 
he would therefore remove it if it beeped.

Additional Results
HCP comprehension of removal of device prior to discharge
All 31 HCP’s tested demonstrated proper understanding that the device was only meant 
for hospital use and that they must remove it from the patient before the patient leaves 
the hospital. The responsibility of removing the device before a patient leaves the hospital 
lies with the HCP (nurse) and the HCP user group had no difficulty or confusion about 
needing to remove the device from the patient before leaving the hospital. Therefore, the 
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patient’s error in his response is mitigated by training of HCP’s to remove the device prior 
to discharge of the patient from hospital.

HCP use of gloves
All 15 nurses and 16 pharmacists wore gloves while handling the system for all steps 
including assembly.

D.2.D Knowledge Assessment Results and Questions

Responses to Questions in the Knowledge Assessment Form4

Nurses Pharmacists Overall

Question Correct
Response

Incorrect
Response

Correct
Response

Incorrect
Response

Rate of Correct
Responses (%)

1 15 0 16 0 31/31 (100%)

2 15 0 16 0 31/31 (100%)

3 15 0 16 0 31/31 (100%)

4 15 0 15 1 30/31 (97%)

5 15 0 14 2 29/31 (94%)

6 13 2 16 0 29/31 (94%)

7 14 1 15 1 29/31 (94%)

8 13 2 15 1 28/31 (90%)

9 15 0 15 1 30/31 (97%)

Total 130 5 138 6 268/279 (96%)

Incorrect
(%)

- 4% - 4%

                                                     
4 Submitted to DARRTS on February 5, 2015. Supporting Document No. 139 – REMS Correspondence
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APPENDIX F. LABELING 

F.1 List of Labeling Reviewed

Using the principles of human factors and Failure Mode and Effects Analysis,5 along 

with postmarket medication error data, we reviewed the following Ionsys labeling 

submitted by Incline Therapeutics on January 30, 2015.

 Instructions for Use

 Patient Guide

 REMS Safety Brochure

 REMS Knowledge Assessment

F.2 Labeling Images – No Image provided

The container labels and carton labeling recommendations in OSE review #2014-1366 have 
been sent to Incline.  At this time, Incline has not provided updated revisions for the container 
and carton.  Additionally, DMEPA’s recommendations for the insert labeling in OSE# 2014-1366 
have been incorporated into the current working insert labeling.  We will evaluate incline’s 
revisions for the carton and container and insert labeling in a separate memorandum.

                                                     
5 Institute for Healthcare Improvement (IHI).  Failure Modes and Effects Analysis.  Boston. IHI:2004.
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HUMAN FACTORS, LABEL, AND LABELING REVIEW 
Division of Medication Error Prevention and Analysis (DMEPA)  

Office of Medication Error Prevention and Risk Management (OMEPRM) 
Office of Surveillance and Epidemiology (OSE) 

Center for Drug Evaluation and Research (CDER) 
 

*** This document contains proprietary information that cannot be released to the public*** 
 

Date of This Review: January 9, 2015 

Requesting Office or Division: Division of Anesthesia, Analgesia, and 
Addiction Products (DAAAP)  

Application Type and Number: NDA 021338/S-005 

Product Name and Strength: Ionsys (fentanyl iontophoretic transdermal system), 
40 mcg per activation  

Product Type: Combination Product 

Rx or OTC: Rx  

Applicant/Sponsor Name: Incline Therapeutics 

Submission Date: June 30, 2014 and October 2, 2014  

OSE RCM #: 2014-1366 

DMEPA Primary Reviewer: Otto L. Townsend, PharmD 

DMEPA Team Leader: Chi-Ming (Alice) Tu, PharmD 

DMEPA Associate Director: Irene Chan, PharmD, BCPS 
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1 REASON FOR REVIEW 
Ionsys is an iontophoretic transdermal system with an Electro Transport System (ETS) design 
that was approved on May 22, 2006 to deliver a patient initiated 40-mcg fentanyl dose over a 
10-minute period.  The product was never launched in the United States because a few ETS 
units from a lot in the European Union were found defective during routine stability and 
functionality testing.  The defect was attributed to corrosion  

  The Applicant found that the defect could result in self activation of the system 
and delivery of a fentanyl dose.  The Applicant voluntarily recalled the product in Europe and 
marketing activities were suspended.  The identified system failure did not result in adverse 
patient events in Europe.   

 
In June 2010, Johnson & Johnson transferred ownership of NDA 021338 to Incline Therapeutics.  
Incline has developed a new version of the product designed to eliminate corrosion and other 
potential causes of self-initiating drug delivery while maintaining the same dosing 
characteristics and function of the originally approved system.  Incline refers to this newly 
proposed version of the product as the Separated System with Enhanced Controller (SSEC).  On 
June 30, 2014, Incline submitted the proposed SSEC design for Ionsys as Supplement-005 for 
approval. 
 
We reviewed the Human Factors Studies, Instructions for Use , container label, 
tray labeling, carton labeling, and Prescribing Information submitted as part of this supplement 
from a medication errors perspective.  We also considered the findings of the Human Factors 
review completed by the Center for Devices and Radiological Health (CDRH).1  The findings and 
recommendations of CDRH’s review were previously conveyed to the Applicant on November 
10, 2014. 
 
2 MATERIALS REVIEWED  
We considered the materials listed in Table 1 for this review.  The Appendices provide the 
methods and results for each material reviewed.   
  

                                                      
1 Nguyen, QN. CDRH Human Factors Review for Ionsys (fentanyl) (NDA 021338). Silver Spring (MD): Food and Drug 
Administration, Office of Medical Products and Tobacco,  Center for Devices and Radiologic Health, Office of 
Device Evaluation (US); 2014 OCT 22.  17 p. CDRH CTS Tracking No. 1400464. 
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that requires further modification of the product design, user interface, or the 
instructions for use and disposal. 

 
We disagree with the applicant’s conclusion.  The reports noted multiple failures and difficulties 
observed in the human factors studies (see results in appendix D).  Thus our review determined 
that the product user interface, including the healthcare professional and patient education 
programs and the proposed instruction for use (IFU)2 should be improved to further mitigate 
the risk for failures and difficulties seen in the human factors studies to ensure the safe and 
correct use of Ionsys.  In addition, the proposed container (pouch) label, tray labeling, carton 
labeling, and full prescribing information can also be further improved to promote the safe use 
of the product.  We provide recommendations in section 4 below. 

 
Our conclusion aligns with that of the CDRH.  CDRH’s human factors review noted multiple task 
failures across both patient and health care professional (HCP) user groups and determined 
these failures could lead to delay of therapy and improper dosing.  They recommended that 
additional risk mitigations be implemented to address these failures, and that additional 
validation testing be performed to demonstrate the effectiveness of the mitigations, and to 
demonstrate that the mitigations do not introduce any new use-related issues.  CDRH 
recommended the additional validation testing include at least 15 patients and 15 HCPs.  We 
agree with that recommendation. 
 
Additionally, the Division of Risk Management (DRISK) approached DMEPA on November 24, 
2014 to discuss whether some of the components of the REMS, such as training and education 
materials for pharmacists and nurses to prevent accidental exposure, should be tested in the 
next validation testing (human factors study).  DMEPA agreed that these REMS materials should 
be included in the next human factors validation study as they are considered part of the 
product user interface.   
 
In a teleconference held December 2, 2014, the Applicant was informed that another human 
factors validation study would need to be conducted, and all revised REMS materials should be 
evaluated and validated in the study.  The Applicant agreed to test revised REMS materials in 
their next human factor validation study. 
 
4 CONCLUSION & RECOMMENDATIONS 
We have determined that there is still significant residual risk from the system that requires 
further modification of the product design, user interface, or the instructions for use.  Thus, we 
disagree with the Applicant’s conclusion.   

                                                      
2 IFU is also referred to as the  by the Applicant in the studies and used interchangeably in this review 
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We agree with the conclusions and recommendations made by CDRH with regards to the 
human factors studies (See DARRTS NDA 021338 Consult Review from CDRH dated 
10/27/2014).  Additionally, to ensure safe use of the product and clinical efficacy, the 
educational component proposed under the REMS is appropriate as a means to further reduce 
the risk for failures identified in the human factors studies submitted.  An educational 
component that consists of training for HCPs and patients, a comprehensive IFU for HCPs, and a 
Patient Package Insert for would be considered part of the user interface and should be tested 
in the next validation study.   
 
As part of a larger group effort with representatives from other parts of the Agency (e.g., DRISK, 
DAAAP, OMP Patient Labeling) we recommended changes for the Instructions for Use that were 
conveyed to the Applicant on December 22, 2014.3   
 
Our evaluation also determined that the proposed container (pouch) label, tray labeling, carton 
labeling, and full prescribing information can be further improved to promote the safe use of 
the product.  We provide recommendations in Sections 4.1 and 4.2 below. 
 

4.1 COMMENTS TO THE DIVISION 

We have made revisions to the Prescribing Information (PI) to improve readability, clarify 
information, and promote the safe use of Ionsys.  See Appendix G3 for our recommendations 
for PI noted in tracked changes. 

  

                                                      
3 Compton K. Pending Supplemental New Drug Application Information Request for Ionsys (Fentanyl HCl Patient-
Activated Transdermal System) (NDA 021338). Silver Spring (MD): Food and Drug Administration, Office of Drug 
Evaluation II, Division of Anestheia, Analgesia, and Addiction. 2015 Jan 05. 22p. 
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4.2 RECOMMENDATIONS FOR INCLINE THERAPEUTICS 

Our evaluation determined that the proposed container (pouch) label, tray labeling, and carton 
labeling can be further improved to promote the safe use of the product.   
 

A. General Comments (applicable to pouch label, tray labeling and carton labeling) 
 

1. Revise the dosage statement and relocate the equivalency statement such that 
the equivalency statement immediately follows or is directly beneath the dosage 
statement.4   
 
For example: 
40 mcg/activation 
(equivalent to fentanyl HCl 44.4 mcg) 
 

2. You did not provide any evidence to support understanding of the statement 
.  This statement does not clearly convey that only the patient 

should press the dosing button, and the device activates upon successful 
assembly by the HCP.  Consider removing this statement, or submit evidence to 
support understanding of this statement by end users. 
 

 
B. Pouch Label 

 
1. Per 21 CFR 201.100(b)(2), add a usual dosage statement such as “Dosage and 

Administration: See full Prescribing Information.”   
 

2. Ensure the name of the manufacturer, packer, or distributor of the drug is on the 
pouch label.   
 

3. Add a storage statement similar to the storage statement on the tray labeling. 
  

                                                      
4  Guidance for Industry: Naming of drug products containing salt drug substances (Draft Guidance). December, 
2013. 
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C. Tray Labeling 
1. To increase the prominence of the “For hospital use only” statement, add 

whitespace between this statement and the statement, “Each activation 
delivers…” 
 

D. Carton Labeling 
1. Increase the prominence of the statement “For hospital use only” on panel 2 

(principal display panel) and panel 4. 

 

Reference ID: 3684834





        
  
              
                

               
               
        

     

        

    

      

    

    

    

  

                
              
       

    

              
              
            

             
            

             
           

               
 

 

               

    

 

   



10 
 
 

 

APPENDIX C. PREVIOUS DMEPA REVIEWS 
C.1 Methods 
We searched the L: Drive on July 25, 2014 using the term, “Ionsys” to identify reviews 
previously performed by DMEPA.   
 
C.2 Results 
Our search identified one previous review.5 This review dated back in 2006 was a labels and 
labeling review for the old Ionsys with ETS design.  We reviewed this previous labels and 
labeling review for any applicable recommendation to the newly proposed labels and labeling 
for the new Ionsys with SSEC design. 

                                                      
5 Mahmud AR. Label and Labeling Review for Ionsys (Fentanyl HCl Patient-Activated Transdermal System) (NDA 
021338). Silver Spring (MD): Food and Drug Administration, Center for Drug Evaluation and Research, Office of 
Surveillance and Epidemiology, Division of Medication Errors and Technical Support (US); 2006 MAR 08  4 p. ODS 
Consult No.: 04-0131-1. 
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APPENDIX D. HUMAN FACTORS STUDIES 
 
D.1 HF2012-001: Ionsys Summative Human Factors Study with Nurses and Pharmacists 
 
D.1.A Objective 
To demonstrate that Ionsys can be used by nurses and pharmacists under simulated use 
conditions without producing failures that could result in harm to patients or injury to other 
system users. 
 
D.1.B Study Design  
The summative human factors study enrolled 31 participants (15 registered nurses and 16 
hospital pharmacists).  The test systems used in the study contained placebo, but had the same 
appearance, user interface, and printed warnings as the intended commercial system. 
 
The study evaluated the essential daily user tasks for the Ionsys system specific to the user’s 
interaction with the device.  These scenarios included system assembly; system application, 
removal, and disposal; system display comprehension; on-device warning statements 
comprehension; general device understanding; and alert comprehension.  The identified critical 
tasks included (grouped according to their applicable use scenario): 
 

System Assembly 
o System Assembly  

 
System Application 

o Application Sites  
o Site Preparation  
o Application  

 
System Display Comprehension 

o Ready State  
o Delivery State  
o End-of-Use State 
o Digital Display  

 
On-Device Warning Statements Comprehension 

o Only Patient to Press Button   
o Not for Home Use   
o Remove before MRI 

 
Audible Alert Comprehension 

o 15-Second Alert  

Reference ID: 3684834



12 
 
 

 

o Continuous Alert 
o Silencing Alert  

 
General Device Understanding 

o Maximum Number of Doses 
o Maximum Length of Time  
o Drug Contacting Skin 

 
Removal and Disposal 

o Removing the System 
o Separating Red Bottom Housing From System  
o Disposing of the System  

 
Studies consisted of one-on-one sessions during which the study facilitator gave participants 
the tasks listed above to perform and recorded their behavior.  The study employed the use of 
mannequins to simulate the patient.  The study facilitator provided the participants with a 

.  After sufficient time (approximately five minutes), their behavior was recorded by 
the study facilitator. 
 
D.1.C Results 
Standardized categories were used to record participant behavior on each task (see below). 

Reference ID: 3684834
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System assembly 
Twenty-four participants had some difficulty assembling the system, but were able to overcome 
that difficulty to successfully assemble the system (resolved).  Three participants required 
assistance in the proper assembly of the system (unresolved).  They all identified that they had 
not assembled the system properly because it did not automatically turn on as designed.  They 
were then able to complete the assembly after the study facilitator offered assistance. 
 
System Application 
Site Preparation 
One participant initially said he would shave the application site, but corrected his response 
after referring to the  (resolved).  Two participants also said they would shave the 
application site, but did not appear to refer to the  (unresolved). 
 
Application 
One participant was unable to get the entire adhesive to stick to the skin.  She recognized this 
was a problem and stated she would contact a physician for assistance.  The study facility 
suggested she select a different application site.  She selected the chest and was able to 
successfully apply the system (resolved).  One participant placed the system on the 
mannequin’s arm sideways and was not able to get the entire adhesive to stick to the skin 
(unresolved).  The Applicant concluded these errors were likely an artifact of the testing 
because the mannequin’s skin is not as flexible as that of a human being. 
 
System Display Comprehension 
Delivery State 
Four participants were initially not sure which system state was being evaluated (resolved).  
Three participants referred to the  and were able to determine the system was in 
Delivery State, but one participant recalled from memory that the system was in Delivery State. 
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End-of-Use State 
Two participants incorrectly interpreted the End-of-Use State display (unresolved). 
 
Digital Display 
One participant incorrectly interpreted the number of doses delivered because she had placed 
the system in a position that lead her to read the display upside down (unresolved). 
 

 
On-Device Warning Statements Comprehension 
One participant read the warning statement, “Remove Before MRI” as “Remove Before MPS” 
due to small font size (unresolved). 
 
Audible Alert Comprehension 
15-Second Alert 
Five participants had some difficulty interpreting the 15-Second Alert.  Each participant referred 
to the  and was able to interpret the alert correctly (resolved).  Five other 
participants could not correctly interpret the 15-second alert (unresolved).   
 
Continuous Alert 
Four participants had some difficulty interpreting the Continuous Alert.  Each of the four 
participants interpreted the alert wrong initially, but either corrected themselves after beeping 
continued or determined the alert signified a system error (resolved).  One participant could 
not correctly interpret the Continuous Alert (unresolved).  
 
Silencing Alert 
Nine participants had some difficulty silencing the alert because they did not hold the button 
long enough to silence the alert (resolved).   
 
Five participants were unsuccessful silencing the alert (unresolved).    
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General Device Understanding 
Maximum Number of Doses 
Two participants guessed the incorrect values, but corrected themselves after referring to the 

 (resolved). 
 
One participant guessed the maximum number of doses as four, but stated that she was 
guessing and did not attempt to refer to the  (unresolved). 
 
Drug Contacting Skin 
Three participants initially stated they would use wash with soap and water, but corrected 
themselves after referring to the  (resolved). 
 
Thirteen participants incorrectly stated they would wash with soap and water (unresolved). 
 
Removal and Disposal 
Removing the System 
Three participants had some difficulty removing the system.  All three participants tried to 
remove the device by only pulling on the red tab.  They all successfully removed the system 
without assistance (resolved). 
 
Separating the Red Bottom Housing from the Assembled System 
We noted a discrepancy between Table 5 on page 17 of the study report.  Table 5 lists five 
resolved tasks, but in the detailed findings section on page 27 four tasks are described as being 
resolved and one task as unresolved.   
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Four of the participants had some difficulty removing the red bottom housing, but were 
eventually successful without assistance.  One of these participants referred to the  
(resolved). 
 
One participant separated the controller from the red bottom housing while it was still on the 
patient.  This removal was not consistent with the appropriate technique described in the  

 (unresolved). 
 
Disposing of the System 
Four participants had some difficulty determining where to dispose of the system, but were 
eventually successful without assistance (resolved).   
 
One participant stated he would save the controller for reuse in the same patient, but correctly 
stated he would dispose of the drug unit in the toilet (unresolved). 
 
 
Follow-Up Questions  
Participants were asked about the clarity of the audible feedback. 

 
The participants made the following comments: 

o The beeping is not distinct enough between the 15-second alert and the continuous 
alert (n=9). 

o The beeping is not loud enough (n=5). 
o The user requires the  in order to understand the beeping (n=4). 

 
Participants were asked about Overall Ease of Use. 

 
The participants disliked the following: 
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o Dislike the need for assembly of the system (n=2). 
o Troubleshooting the errors is difficult (n=3). 
o The system takes time to learn (n=4). 
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D.2 HF2011-002: Human Factors Study in Post-Operative Patients to Validate Usability of 
 the Placebo, Separated System with HF-PAT Controller 
 
D.2.A Objective 
To demonstrate that the SSEC can be used by representative users (patients, nurses, and 
pharmacists) under simulated use conditions (no drug in the devices) without producing failures 
that could result in harm to patients or injury to other system users. 
 
D.2.A Study Design 
An open-label, randomized, 2-arm, placebo, human factors design was used in this human 
factors study.  30 adult hospitalized, 24 hours post-operative patients were enrolled.  The study 
utilized a two-arm method.  One arm included patient with system placement on the upper arm 
and the other study arm included patient with system placement on the chest. 
 
A human factors investigator administered a Patient Questionnaire, instructed patients to 
perform the following tasks, and observed and recorded the patient’s behavior: 

• Simulation of two dose initiations  
• Comprehension of audible and visual feedback for successful dose simulation. 
• Repeat of the 2 steps above for a second dose simulation 
• Comprehension of audible error alerts (call the nurse) 
  

After patient questionnaire was completed, nurse removed system and a skin irritation 
evaluation was performed. 
 
D.2.B Results 

 
During the first and second dose simulations, eight participants had difficulty pushing the dose 
button.  Five of the eight participants required assistance from a nurse or study moderator.  
Overall, 29 of the 30 participants successfully pushed the dose button during at least one of two 
dose simulation tasks. 
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In the alert comprehension portion of the study, eight (4+1+3) participants did not respond 
appropriately to the 15-second alert.  The Applicant concluded that the errors made in 
response to the 15-second alert would not have any safety-related implications because this 
alert is an indication that the system is not properly adhered to the skin.  The system 
automatically shuts off the dosing current when this condition is detected.  The Applicant 
further concluded that since all participants responded appropriately to the continuous alert 
(would call nurse) this was an indication that patients would respond appropriately to the 15-
second alert if it repeated. 

 
D.3 HF2013-001: Human Factors Observational Study with the Active, Separated System 
 with HF-VOS Controller (fentanyl iontophoretic transdermal system, 40 mcg fentanyl 
 per activation) 
 
D.3.A Objective 
To observe the performance of the SSEC when used in a clinical setting by healthy volunteers. 
 
D.3.B Study Design 
A single-center, randomized, open-label design was used in this human factors study.  Thirty 
(30) healthy volunteers were enrolled as participants along with moderators that included 18 
staff members (2 staff nurses assembled, applied, removed and disposed of SSEC; remaining 16 
notified participants when to administer dose). 
 
Subjects received one 12 hour treatment with the system.  Prior to beginning the study, subject 
received a naloxone challenge and receive naltrexone 50 mg orally every 12 hours before, 
during, and after fentanyl delivery to block the opoiod effects of fentanyl.  The subjects 
administered an average of 4 fentanyl (40 mcg) doses each hour for a maximum of 48 doses 
over the 12 hour period.  Patient were trained by a nurse.  
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Patient user group tasks included:  

o Dose Administration 
 

Staff member user group tasks included: 
o Assembling the system 
o Applying the system 
o Removing and disposing the system 
o Instruction comprehension 

 
Within two hours of completiing the treatment period, the staff members were given a 
questionnaire to complete. Within 24 hours of completing the treatment period, a 
questionnaire was administered to the participants. 
 
D.3.C Results 

 
Of the 30 healthy volunteers, four participants were not sure if they had successfully initiated a 
dose because they did not feel the effects of the fentanyl.  One of those four stated he heard 
the beep (indicative a dose initiated), but did not know what the beep represented. 
 

 
Difficulties encountered included button stiffness and finger/button positioning.  Four 
participants initally experienced button stiffness, but the button became easier to push over 
time.  Four participants had difficulty correctly positioning their finger on the button and one 
participant had trouble finding the button. 
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The Applicant concluded, “The Study System appeared to be well tolerated. Each of the AEs was 
mild in severity.  There were no SAEs, deaths, or withdrawals due to an AE.  The user groups 
were able to use the Study System safely and effectively, without exhibiting any use errors or 
close calls that would result in potential harm to themselves.”
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APPENDIX G. LABELS AND LABELING  

G.1 List of Labels and Labeling Reviewed 
Using the principles of human factors and Failure Mode and Effects Analysis,6 along with 
postmarket medication error data, we reviewed the following Ionsys labels and labeling 
submitted by Incline on June 30, 2014 and October 2, 2014. 
 

• Controller label submitted on June 30, 2014 
• Pouch label submitted on June 30, 2014 
• Tray labeling submitted on June 30, 2014 
• Carton  labeling submitted on June 30, 2014 
• Prescribing Information submitted on October 2, 2014 

  

                                                      
6 Institute for Healthcare Improvement (IHI).  Failure Modes and Effects Analysis.  Boston. IHI:2004.  
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M E M O R A N D U M DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

____________________________________________________________________________

DATE: January 2, 2015

TO: Sharon Hertz, M.D.
Director, Division of Anesthesia, Analgesia, and 
Addiction Products
Office of Drug Evaluation II

FROM: Seongeun (Julia) Cho, Ph.D.
Bioequivalence Branch 
Division of Bioequivalence and GLP Compliance 
Office of Scientific Investigations 

THROUGH: Sam H. Haidar, Ph.D., R.Ph.
Chief, Bioequivalence Branch
Division of Bioequivalence and GLP Compliance (DBGC)
Office of Scientific Investigations (OSI)

William H. Taylor, Ph.D.
Director
Division of Bioequivalence and GLP Compliance (DBGC)
Office of Scientific Investigations (OSI)

SUBJECT:  Review of Bioanalytical Inspection EIR covering 
NDA 021338, IONSYS (Fentanyl iontophoretic transdermal 
system) from Incline Therapeutics

The Division of Anesthesia, Analgesia, and Addiction Products
(DAAAP) requested the Division of Bioequivalence and GLP 
Compliance (DBGLPC) to conduct inspections of the clinical and 
analytical portions of the following study:

Study PK2011-001: Pharmacokinetic Characterization of the 
Active, Separated System with PK Controller 
(fentanyl iontophoretic transdermal system, 
40 mcg fentanyl per activation)

Clinical Site: PRACS Institute
Fargo, ND

Analytical Site:
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Page 3 - NDA 021338, IONSYS (Fentanyl iontophoretic transdermal 
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Laboratory Practice Compliance/INSPECTIONS/BE Program/Analytical
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FACTS:
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M E M O R A N D U M  DEPARTMENT OF HEALTH AND HUMAN SERVICES 
       PUBLIC HEALTH SERVICE 
         FOOD AND DRUG ADMINISTRATION 
     CENTER FOR DRUG EVALUATION AND RESEARCH 
_______________________________________________________________ 
 
DATE: November 24, 2014 
 
TO:  Director, Investigations Branch 
  New Jersey District office 
  10 Waterview Blvd., Third floor 
  Waterview Corp. Center 
  Parsippany, NJ 07054 
   
FROM: Sam H. Haidar, Ph.D., R.Ph. 
  Chief, Bioequivalence Branch 
  Division of Bioequivalence and GLP Compliance (DBGLPC)  

Office of Scientific Investigations (OSI) 
 
SUBJECT: FY 2015, CDER PDUFA, High Priority Data Validation 

Inspection, Bioresearch Monitoring, Human Drugs, 
CP 7348.001 

 
     RE: NDA 21-338/S-005 
        DRUG:  IONSYS Drug delivery system 
     SPONSOR: Incline Therapeutics, Redwood City, CA 
  
This is an amendment to the DBGLPC/OSI memo in DARRTS dated 
9/28/2014. This amendment includes the updated information 
regarding the location of clinical records. 
 
This memo requests that you arrange for inspections of the 
clinical portions of the following bioequivalence (BE) study.  
 
Once you identify an ORA investigator for the clinical site 
inspection, please contact the DBGLPC point of contact (POC) 
listed at the end of this assignment memo for background 
materials for the clinical portion.  
A DBGLPC scientist will conduct the inspection of the analytical 
site.  
 
Background materials will be available in ECMS under the ORA 
folder.  The inspections should be completed prior to January 15, 
2015. 
 
Do not reveal information about the applicant/sponsor, 
application number, study to be inspected, drug name, or the 
study investigators to the sites prior to the start of the 
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inspection.  The sites will receive this information during the 
inspection opening meeting. The inspection will be conducted 
under Bioresearch Monitoring Compliance Program CP 7348.001, not 
under CP 7348.811 (Clinical Investigators). 
 
At the completion of the clinical inspection, please send a 
scanned copy of the completed section A and B of this memo to the 
DBGLPC POC. 
 
Study number: PK2011-001 
Study Title:   “Pharmacokinetic characterization of the 

active, separated system with PK controller 
(fentanyl iontophoretic transdermal system, 40 
mcg fentanyl per activation)” 

 
Clinical Site:  *PRACS Institute (site is closed) 
  4801 Amber Valley Parkway 
  Fargo, ND 58104 
  TEL: (701)239-4750 
  FAX: (701)239-4955 
 
Investigator: Robert I. Cooper, M.D. 
 
*Location of Clinical Records (sponsor): 
  The Medicines Company 
  9 Sylvan Way 
  Parsippany, NJ 07054 
 
 
*Please note that the firm was reorganized (Chapter 11 
bankruptcy) under the name PRACS Institute and subsequently 
liquidated (Chapter 7 bankruptcy). The firm is currently out of 
business and the site is closed. The study documents are 
available for audit with the sponsor in Parsippany, NJ (see 
address above).  
 

USECTION A – RESERVE SAMPLES 
 
Because this bioequivalence study is subject to 21 CFR 320.38 and 
320.63, the site conducting the study (i.e., investigator site) 
is responsible for randomly selecting and retaining reserve 
samples from each shipment of drug product provided by the 
sponsor for subject dosing. 
 
The final rule for "Retention of Bioavailability and 
Bioequivalence Testing Samples" (Federal Register, Vol. 58, No. 
80, pp. 25918-25928, April 28, 1993) specifically addresses the 
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requirements for bioequivalence studies 
(http://www.fda.gov/ScienceResearch/SpecialTopics/RunningClinicalTrials/ucm120265.htm).  
 
Please refer to CDER's "Guidance for Industry, Handling and 
Retention of BA and BE Testing Samples" (May 2004), which 
clarifies the requirements for reserve samples 
(http://www.fda.gov/downloads/RegulatoryInformation/Guidances/UCM126836.pdf).   
 
 
During the clinical site inspection, please: 
 
□ Verify that the site retained reserve samples according to the 

regulations.  If the site did not retain reserve samples or 
the samples are not adequate in quantity, notify the DBGLPC 
POC immediately. 

 

□ If the reserve samples were stored at a third party site, 
collect an affidavit to confirm that the third party is 
independent from the applicant/sponsor, manufacturer, and 
packager. Additionally, verify that the site notified the 
applicant/sponsor, in writing, of the storage location of the 
reserve samples.  

 
□ Obtain written assurance from the clinical investigator or the 

responsible person at the clinical site that the reserve 
samples are representative of those used in the specific 
bioequivalence studies, and that samples were stored under 
conditions specified in accompanying records.  Document the 
signed and dated assurance [21 CFR 320.38(d, e, g)] on the 
facility's letterhead, or Form FDA 463a Affidavit. 

 
□ Collect and ship samples of the test and reference drug 

products in their original containers to the following 
address:  

 
 John Kauffman, Ph.D. 

 Center for Drug Evaluation and Research 
 Division of Pharmaceutical Analysis (DPA) 
 Center for Drug Analysis (HFH-300) 
 645 S. Newstead Ave 
 St. Louis, MO  63110 

 TEL: 1-314-539-2135 
 
 
U 
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SECTION B – CLINICAL DATA AUDIT 
 
Please remember to collect relevant exhibits for all findings, 
including discussion items at closeout, as evidence of the 
findings.   
 
During the clinical site inspection, please: 
 
□ Confirm the informed consent forms and study records for 100% 

of subjects enrolled at the site.  
 

□ Compare the study report in the NDA submission to the original 
documents at the site.  

 

□ Check for under-reporting of adverse events (AEs). 
 

□ Check for evidence of inaccuracy in the electronic data 
capture system. 

 

□ Check reports for the subjects audited.   
 

o Number of subject records reviewed during the 
inspection:______  

 

o Number of subjects screened at the site:______ 
 

o Number of subjects enrolled at the site:______ 
 

o Number of subjects completing the study:______ 
 

 

□ Confirm that site personnel conducted clinical assessments in 
a consistent manner and in accordance with the study 
protocols. 
 

□ Confirm that site personnel followed SOPs during study 
conduct. 

 

□ Examine correspondence files for any applicant or monitor-
requested changes to study data or reports. 

 

□ Include a brief statement summarizing your findings including 
IRB approvals, study protocol and SOPs, protocol deviations, 
AEs, concomitant medications, adequacy of records, 
inclusion/exclusion criteria, drug accountability documents, 
and case report forms for dosing of subjects, etc. 

 

□ Other comments: 
______________________________________________________________
______________________________________________________________ 
______________________________________________________________ 
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SECTION C - ANALYTICAL DATA AUDIT 
 

Analytical Site: 
  
  
  
  
  
 
Investigator:  

 
Contact person: 
  
  
  
   
Methodology: LC-MS/MS 
 
 
During the analytical site inspection, please: 
 
□ Examine all pertinent items related to the analytical method 

used for the measurement of fentanyl concentrations in human 
serum. 
  

□ Compare the accuracy of the analytical data in the NDA 
submission against the original documents at the site.  

 

□ Determine if the site employed a validated analytical method 
to analyze the subject samples. 

 

□ Compare the assay parameters (such as variability between and 
within runs, accuracy and precision, etc.) observed during the 
study sample analysis with those obtained during method 
validation. 
 

□ Confirm that the accuracy and precision in matrix were 
determined using standards and QCs prepared from separate 
stock solutions. 

 

□ Determine if the subject samples were analyzed within the 
conditions and times of demonstrated stability.  

 

□ Confirm that freshly made calibrators and/or freshly made QCs 
were used for stability evaluations during method validation. 
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□ Scrutinize the number of repeat assays of the subject plasma 
samples, the reason for such repetitions, the SOP(s) for 
repeat assays, and if relevant stability criteria (e.g., 
number of freeze-thaw cycles) sufficiently covered the 
stability of reanalyzed subject samples. 

 

□ Examine correspondence files between the analytical site and 
the Applicant/sponsor for their content. 

 
 
Additional instructions to the ORA Investigator: 
 
In addition to the compliance program elements, other study 
specific instructions may be provided by the DBGLPC POC prior to 
commencement of the inspection.  Therefore, we request that the 
DBGLPC POC be contacted for any further instructions, inspection 
related questions or clarifications before the inspection and 
also regarding any data anomalies or questions noted during 
review of study records on site. 
 
If you issue Form FDA 483, please forward a copy to the DBGLPC 
POC.  If it appears that the observations may warrant an OAI 
classification, notify the DBGLPC POC as soon as possible. 
 
Remind the inspected site of the 15 business-day timeframe for 
submission of a written response to the Form FDA 483.  In 
addition, please forward a copy of the written response as soon 
as it is received to the DBGLPC POC. Please send EIRs to the 
attention of: 
   Venese Dejernett 
   WO51, Rm 5318 
   10903 New Hampshire Ave. 
   Silver Spring, MD 20993 
   TEL: (301)796-0650 
   FAX: (301)847-8748 
   Email: Venese.dejernett@fda.hhs.gov 
 
 
DBGLPC POC:  For Domestic Inspection 
     Jyoti B. Patel, Ph.D. 
   Pharmacologist 
   Office of Scientific Investigations 

Tel: 1-301-796-4617 
  Fax: 1-301-847-8748  

   E-mail: jyoti.patel@fda.hhs.gov 
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DARRTS cc: 
OSI/DBGLPC/Taylor/Bonapace/Haidar/Choi/Skelly/Dasgupta/Patel 
OSI/DBGLPC/PM/Fenty-Stewart/Nkah/Dejernett/Johnson 
CDER/ODEII/DAAAP/Compton 
 
Email cc: 
ORA NWJ-DO/ORANWJBIMO@fda.hhs.gov/BIMO-Harlan/Nixon/Lenahan-/DIB-
Rolli 
 
Draft: JBP 11/05/2014 
Edit: YMC 11/13/2014; SHH 11/21/2014 
ECMS: Cabinets/CDER_OC/OSI/Division of Bioequivalence & Good 
Laboratory Practice Compliance/INSPECTIONS/BE Program/Analytical/ 

OSI file #: BE 6754; assignment file name: bio21338-S-005amend 
FACTS:  
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DEPARTMENT OF HEALTH AND HUMAN SERVICES         M E M O R A N D U M 

 Food and Drug Administration 
Office of Device Evaluation 

10903 New Hampshire Avenue 
Silver Spring, MD  20993 

 
 

CDRH Human Factors Review 
*** This document contains proprietary information that cannot be released to the public***  

 
DATE: October 22, 2014 
 
FROM:  QuynhNhu Nguyen, Biomedical Engineer/Human Factors Reviewer, CDRH/ODE/DAGRID 
THROUGH: Ron Kaye, Human Factors and Device Use-Safety Team Leader, CDRH/ODE/DAGRID 
TO:             Kim Compton, Regulator Project Manager, CDER/OND/ODEII/DAAAP 
 
SUBJECT: NDA 21338/S005 

Applicant: Incline Therapeutics, Inc 
Drug: fentanyl  
Device: patient-controlled analgesia system  
Intended Use: short-term mgmt of acute post-operative pain in adult patients requiring opioid 
analgesia . 
CDRH CTS Tracking No. 1400464 

 
 
  

 
 
 
 
 
 
 
_____________________________________________________________   
QuynhNhu Nguyen, Combination Products Human Factors Specialist 

(Human Factors Premarket Evaluation Team - HFPMET)     
 
 
 
 
 
 
__________________________________________________________   
Ron Kaye, Human Factors and Device Use-Safety Team Leader (HFPMET)    
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CDRH Human Factors Review  

Overview and Recommendation 
The Division of Anesthesia, Analgesia, and Addiction Products, Office of New Drugs, Center for 
Drugs Evaluation and Research requested a Human Factors (HF) consultative review for the 
human factors validation study report (DHF407-0010) for the IONSYS, a patient-controlled 
analgesia system, under NDA 206538. CDRH HFPMET was previously consulted to review a 
meeting package for the subject device under IND 41574.  Please see Appendix 2 for more 
details.    
 
Within the HF report, Incline reported that three formative evaluations were completed with the 
system prior to the human factors simulated-use validation testing. The devices used in this study 
were placebo versions with the same appearance, user interface, and printed warnings as the 
commercial system. The simulated-use validation test that was conducted with 31 Health Care 
Professionals (HCPs): 15 nurses and 16 pharmacists; 30 post-op patients in a hospital, and 30 
healthy volunteers representing hospital patients.  The HCPs did not receive any training prior to 
simulated use.  The patients received training in form of a brief verbal introduction to the system 
by the study facilitator and an explanation of how the system would be operated by the nurses.   
 
Review Recommendation:  
The study results showed multiple task failures across all user groups.  HCPs experienced 
failures in various critical steps such as interpreting the screen display, and comprehending the 
device audible alerts.  Patients experienced failures while administering the first dose and second 
dose, and interpreting the device audible alerts.   This Human Factors reviewer believes that 
these failures could lead to delay of therapy and misdosing including over and underdosing.  In 
addition, these failures indicate that the device has not been optimized to ensure that 
representative users can use the device safely and effectively. This reviewer recommends that 
additional risk mitigations should be implemented to address these failures, and that additional 
validation testing should be performed to demonstrate the effectiveness of the mitigations, and to 
demonstrate that the mitigations do not introduce any new use-related issues.  This reviewer 
recommends that the following deficiencies be issued to Incline Therapeutics, Inc.  
 

Your human factors validation study results (document reference # DHF407-0010) 
showed multiple task failures across all user groups.  HCPs experienced failures in 
various critical steps such as interpreting the screen display, and comprehending the 
device audible alerts.  Patients experienced failures while administering the first 
dose and second dose, and interpreting the device audible alerts.   We believe that 
these failures could lead to delay of therapy and misdosing including over and 
underdosing.  In addition, these failures indicate that the device has not been 
optimized to ensure that representative users can use the device safely and 
effectively. We also believe that additional risk mitigations should be implemented 
to address these failures, and that additional validation testing should be performed 
to demonstrate the effectiveness of the mitigations, and to demonstrate that the 
mitigations do not introduce any new use-related issues.   The additional validation 
testing should include 15 patients, and 15 HCPs.  We expect that this is a small scale 
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simulated use validation study focusing on the specific mitigations such that the data 
collected can be used to confirm that the mitigations are effective at reducing the use 
errors, and do not introduce any new hazards.  
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CDRH Human Factors Review  

Combination Product Device Information 
Submission No: NDA 21338/S005 
Applicant: Incline Therapeutics, Inc 
Drug: fentanyl  
Device: patient-controlled analgesia system  
Intended Use: short-term mgmt of acute post-operative pain in adult patients requiring 
opioid analgesia . 

CDRH Human Factors Involvement History 
 7/18/2014: CDRH HFPMET was consulted to review human factors validation study report 

available in Global Submit, sequence 0307, supporting document 123, receipt date 6/30/2014, 
Supplement 5 (efficacy). The HF report is in section 5.3.5.4 with the reference number DHF407-
0010.    

 10/22/2014: CDRH HFPMET provided review recommendations to CDER/DAAP 

Summary of Human Factors Related Information 
 
Three formative evaluations were completed with the system prior to the human factors 
simulated-use validation testing. The devices used in this study were placebo versions with the 
same appearance, user interface, and printed warnings as the commercial system. The simulated-
use validation test that was conducted with 31 Health Care Professionals (HCPs): 15 nurses and 
16 pharmacists; 30 post-op patients in a hospital, and 30 healthy volunteers representing hospital 
patients.  
 
The HCPs did not receive any training prior to simulated use.  The patients received training in 
form of a brief verbal introduction to the system by the study facilitator and an explanation of 
how the system would be operated by the nurses.   

• Nurses have the most direct interaction with the SSEC user interface. They remove the 
system from its packaging, assemble it, apply it to the patient after preparing the skin site 
for application, and train patients on how to use the system. The nurses monitor patients 
throughout the duration of therapy, including monitoring the number of doses delivered 
and responding to any complaints by the patient and system-generated alerts. Upon 
completion of therapy, the nurses remove the SSEC from the patient and separate the 
drug compartment for safe disposal. 

• Pharmacists are not expected to routinely assemble, disassemble, or monitor the system, 
but nurses may call them to provide support during these tasks. 

• Patients actuate a dose when needed and report audible beeping or any other complaints 
related to the system to the nursing staff. 

 
For the HCPs (nurses and pharmacists), the study tasks included: 

• Assembling the system – indicated by successful completion of the automated self-test 
performed by the system that confirms that the system has been assembled correctly 
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• Applying the system, removing the system, and disposing the system – indicated 
by successful adherence of the system to and removal from a simulated patient 
application site, and then indication of correct disposal methods. 

• Comprehending the system display – indicated by understanding that the digital 
display shows number of doses delivered. 

• Comprehending the on-device warning statements – indicated by 
understanding the meaning of the warning statements. 

• General device understanding – indicated by comprehension of general features 
of the device. 

• Comprehending alert signals – indicated by understanding the dose initiation beep, 
the “15 seconds / poor skin contact” and the “continuous / system error” alerts, and 
indicating the resulting necessary actions. 

 
For the patients, the tasks included: 
• Dose Administration – indicated by successful dose initiation to be confirmed by the 

LED changing from slow blinking green to fast blinking green and a single beep. 
• Comprehension of the alerts provided by the system – indicated by understanding the 

“15 second beeping / poor skin contact” and the “continuous beeping / system error” 
alerts, and the resulting necessary actions. 

 
Summary of Use Errors and Root Cause Discussion 
 
Study Results for HCP Tasks 
1. System Assembly: 3/31 HCPs required assistance in order to properly assemble the system. 

All three participants initially only snapped 1 end together. They all knew that the device 
was not completely assembled because the system was not turned on, but they were unsure 
how to complete the assembly. All participants said that they would ask for assistance. The 
moderator then told them to ensure that both ends of the device were completely snapped 
together. All participants were then able to complete the assembly. 

2. Site Preparation: 27/31 HCPs correctly identified how to prepare the application site 
(i.e., clean with alcohol, clip, not shave, hair) without any difficulty. The other 
participants indicated that they would shave the hair but after reviewing the IFU, they 
realized that they should only clip the hair.   

3. Application: 2/31 HCPs experienced difficulties but they were determined to be 
study artifacts.   

4. End-of-Use State: 2/31 did not correctly determine that the system was in the End-of- 
Use State.  One HCP incorrectly interpreted the End-of-Use State as indicating that 
the system had a dead battery. Because this participant placed the system horizontally 
on the arm of the patient, she appeared to read the screen upside down; therefore she 
interpreted the “80” on the screen as “DB,” which she took to mean “dead battery.” 
She said she would remove the system. 1 HCP saw that the LED was not blinking at 
all and therefore believed that the system had a low battery. She also said that the 
screen blinking could represent a poor skin contact error. Due to the low battery, she 
said that she would remove and replace the device. 

5. Digital Display: 1/31 HCPs incorrectly stated how many doses had been delivered 
(unresolved). This pharmacist applied the device in a position causing her to read the 
screen upside down. Therefore, she read the screen as “L1” instead of “17.” She 
interpreted this display to mean that the system had a low battery (“L”) after 
delivering a single dose (“1”). 
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6. Audible Alert Comprehension 
a. 15-Second Alert: 5/31 HCPs were unable to correctly determine the meaning of 

the 15-second alert as a poor skin contact alert (unresolved).   
• 1 HCP said that the system was delivering a dose. He said that he was color 

blind and he thought that the fast blinking red light was actually green and 
therefore the dose was delivering. He thought that when the alert stopped it 
meant that the dose was complete. 

• 1 HCP understood that the system was alerting and therefore something was 
wrong. She initially removed the device from the patient, but after the alert 
stopped she reapplied it to the same location, apparently believing that the 
alert had been fixed. 

• 1 HCP was unsure whether the alert meant that the system had a low battery 
or poor skin contact. She consulted the Instructions for Use and Disposal but 
did not appear to look at the Troubleshooting section. She said that she would 
remove the device in response to the alert. 

• 1 HCP thought that the alert was signifying that there was a system error. She 
said that she would remove the device and place a new device on the patient.  

• 1 HCP knew that the device was not delivering a dose; however he said that 
he thought it was too soon for the device to deliver a dose and that was the 
reason for the alert. He said that he would instruct the patient to wait 10 
minutes between delivering doses. 

b. Continuous Alert: 1/31 HCPs was unable to correctly determine the meaning of 
the continuous alert (unresolved). This HCP read the screen upside down due to 
the manner in which she positioned the device on the mannequin. Therefore, she 
read the screen as “L1” instead of “17.” She thought that this indicated that the 
device had a low battery, so she said she would remove and replace the device. 

c. Silencing Alert: 5/31 HCPs were unsuccessful at silencing the system error alert.  
• 2 HCPs said that they did not know how to silence the alert. 
• 2 HCP did not hold the button long enough to silence the alert and then gave 

up on attempting to silence it. 
• 1 HCP did not attempt to silence the alert at all because she appeared to be 

more focused on the removal and disposal of the system. 
7. General Device Understanding  

a. The Maximum Number of Doses the System Could Deliver: 1 HCPs incorrectly 
stated that a single system could deliver a maximum of 4 doses (unresolved). This 
pharmacist said that she was guessing when she said“4,” but she did not attempt 
to look up the information in the Instructions for Use and Disposal. 

b. Drug Contacting Skin: 13/31HCPs incorrectly stated that they would use soap and 
water to wash their hands if their skin came in contact with the drug hydrogel 
(unresolved). None of these participants attempted to look for this information in 
the Instructions for Use and Disposal.  

8. Removal and Disposal:  
a. 1/31 participants was able to eventually separate the red bottom housing from the 

assembled system; however, she did not do it in the manner specified by the 
Instructions for Use and Disposal (unresolved).  This HCP separated the 
controller from the red drug housing while the system was still on the patient. She 
did this by holding down the red drug housing onto the patient and forcibly 
pulling the system off. After removing the controller, she then removed the red 
drug housing from the patient. 

b. 1/31 HCPs incorrectly said that he would save the controller in order to reuse it 
with a new drug unit for the same patient (unresolved). He correctly stated that he 
would dispose of the drug unit in the toilet.  
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Study Results for Patient Tasks 
1.  First Dose Administration: 5/30 patients required assistance in order to administer 

the first dose with the the SSEC device.  
• Four of these 5 patients did not initially push the button down completely to 

initiate a dose. The moderator had to instruct these participants to press down on 
the button completely. They were then able to successfully initiate the dose.  

• 3 patients thought that they had successfully initiated a dose before the moderator 
told them to press harder.  

• 1 patient said that she was having difficulty because she could not see the button. 
The device was positioned on her chest.  

• 1 patient was initially unable to push the button due to her long fingernails. She 
tried twice with her finger and once with her knuckle, to no avail. The nurse then 
helped her find and press the button. 

2. Second Dose Administration: 3/30 patients required assistance in order to administer 
the second dose with the SSEC device. 
• 1 patient did not appear to push the button down completely to initiate a dose. He 

said that he thought he had initiated a dose. The moderator instructed the patient 
to press harder. He was then able to successfully initiate the dose. He recognized 
later that he had not heard the beep previously when he thought he had initated 
the dose. 

• 1 patient did not appear to be pushing in the center of the button, therefore he was 
unable to initiate a dose. The moderator told him to push in the center of the 
button and he was then able to administer the dose. 

• 1 patient did not seem to understand how to use the device. He said that he 
thought that a single press would initiate a dose, but only after 2 presses turned it 
on. The moderator told him (assisted) to push the button twice instead of once to 
initiate a dose. He was then able to initiate a dose.4 

3.  15-Second Alert (as a poor skin contact alert) Comprehension – the correct patient 
response is to call a nurse.   
• 4/30 patients stated that they would attempt to administer another dose in 

response to the 15-second alert.  
• 1 patient also stated that he might remove the product if it kept alerting.  
• 1 patient stated that he was unsure what to do in response to the 15- second alert. 

He said that he did not remember what the nurse told him to do in response to the 
beeping.  

• 3 patients did not appear to notice the alert. 
 
The Sponsor conducted a pharmacokinetic study with 52 participants in February, 2013. This 
study was conducted as a clinical study so observational data or subjective human factors 
questionnaires were not included; however, usability observations (system malfunctions and 
difficulties) were gathered. There were no changes made to the user interface of the device or 
any of the steps associated with the use of the device. After the changes mentioned above were 
implemented, a follow-on human factors study was conducted to ensure that no issues with the 
system remained. 
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Appendix 1: Device Related Information 
 
IONSYS is a patient-controlled analgesia (PCA) transdermal system. It is indicated for –the 
short-term management of acute postoperative pain in adult patients requiring opioid analgesia 
during hospitalization.  
 
The SSEC is a transdermal, patient-controlled analgesia (PCA) system intended to provide pain 
relief to adult patients in a post-operative, hospital environment. The assembled system is single 
use and is worn on the patient’s upper, outer arm or chest. The system provides on-demand 
delivery of fentanyl, an opioid analgesic. The SSEC is comprised of two main components: a 
Drug Unit containing anode and cathode hydrogels, and an electronic Controller that supplies the 
dosing current when activated by the patient. 
 

Figure 1: Two components of the SSEC (Controller - top, Drug Unit - bottom) 
 
The active ingredient in the SSEC is fentanyl (10.8 mg fentanyl hydrochloride equivalent to 9.7 
mg fentanyl). The SSEC provides a nominal 40 mcg dose of fentanyl per activation, delivered 
over a 10 minute period with a current of 170 μA. Dose administration is started by the patient 
pressing and releasing a recessed button on the top of the system twice within 3 seconds. A 
maximum of six 40 mcg doses can be administered per hour. The system operates for 24 hours or 
until 80 doses have been used at which point the system is automatically deactivated and 
becomes inoperable. The system provides audio alerts when error conditions occur. 
 

Figure 2: SSEC User Interface 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES         M E M O R A N D U M

Food and Drug Administration
Office of Device Evaluation

10903 New Hampshire Avenue
Silver Spring, MD  20993

CDRH Human Factors Review

DATE: January 14, 2013

FROM: QuynhNhu Nguyen, Biomedical Engineer/Human Factors Reviewer, CDRH/ODE/DAGRID

THROUGH: Ron Kaye, Human Factors and Device Use-Safety Team Leader, CDRH/ODE/DAGRID

TO:               Kimberly Compton, Regulatory Project Manager, CDER/OND/ODEII/DAAAP

SUBJECT: IND 41574
Applicant: Incline Therapeutics, Inc
Device Constituent: Iontonphoretic transdermal system
Drug Constituent: fentanyl
Intended Treatment: acute post-operative pain management
CDRH CTS Tracking No. 1400016

_____________________________________________________________
QuynhNhu Nguyen, Combination Products Human Factors Specialist

__________________________________________________________
Ron Kaye, Human Factors and Device Use-Safety Team Leader

 

 Digitally signed by QuynhNhu Nguyen 
Date: 2014.01.14 18:05:41 -05'00'

 

 

Ronald D. Kaye -S
Digitally signed by Ronald D. Kaye -S 
DN: c=US, o=U.S. Government, ou=HHS, 
ou=FDA, ou=People, cn=Ronald D. Kaye -S, 
0.9.2342.19200300.100.1.1=1300110677 
Date: 2014.01.16 09:11:43 -05'00'
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CDRH Human Factors Review 

Combination Product Device Information
Submission No.: IND 41574
Applicant: Incline Therapeutics, Inc
Device Constituent: Iontonphoretic transdermal system
Drug Constituent: fentanyl
Intended Treatment: acute post-operative pain management

CDRH Human Factors Involvement History
11/4/2013: DAAAP requests CDRH HF review of the firm's mtg background pkg for 
input on the firm's plans for submission of a chemistry supplement to their approved 
NDA to permit introduction of their combination product into market. We would like 
CDRH's input on any pertinent Human Factors aspects related to launching the product.
Background provided by CDER: The firm now believes that the manufacturing issues 
discovered shortly after approval that led to a hold on initial marketing of the product due 
to agency safety concerns have been addressed and would like to discuss with the agency 
if any further work/items are required to launch.  The team is meeting internally on 
1/14/14 at 1:30 PM. Indicated reviewers will be invited via Outlook. We plan to provide 
preliminary written responses to the firm about 1 week following internal mtg, then meet 
with the firm on 1/28/14 to discuss any unresolved issues.  
1/14/2014: CDRH HF provided comments to human factors related question. 

Overview and Recommendation
The Division of Anesthesia, Analgesia, and Addition Products, Office of Drug Evaluation II, 
Office of New Drugs, Pharmaceutical Science, Center for Drug Evaluation and Research,
requested CRH Human Factors consultative review of the meeting package submitted under IND 
41574 by Incline Therapeutics, Inc for an iontophoretic transdermal system (refered to as 
Separate System with Enhanced Controller) that can be used to deliver fentanyl for management 
of post-operative pain.  

CDRH Human Factors has drafted the following response to questions 1 and 2 in the meeting 
package.  

Device Questions
Question 1: Does the Agency agree that the scope of the Design Verification and Validation 
Testing for the SSEC is adequate to support a filing of the sNDA

CDRH Human Factors’ Comments: 
Yes, we agree.  You indicated that formative and summative human factors studies have been 
performed (table 2, page 16 of the meeting package). Specifically, you indicated that three 
summative human factors validation studies have been conducted (page 9 of the meeting 
package).  Please ensure that you submit all summative study protocols and reports in the sNDA
for filing purposes.  
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Note that there is a recent draft guidance document that includes the current thinking on human 
factors at CDRH and recommended approaches to human factors evaluation and testing:
Applying Human Factors and Usability Engineering to Optimize Medical Device Design,
available at
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm2
59748.htm

Question 2
Does the Agency agree that the methodology and scope of the risk analyses performed on the
SSEC are adequate and support a filing of a sNDA?

CDRH Human Factors’ Comments: 
Your proposal to identify potential risks arising from interaction of the product with users via an 
Application Failure Modes and Effects Analysis (aFMEA) appears appropriate.  Please include 
this aFMEA in your sNDA for FDA review. Please ensure that this analysis include a 
comprehensive evaluation of all the steps involved in using your device (e.g., based on a task 
analysis), the errors that users might commit or the tasks they might fail to perform, the potential 
negative clinical consequences of use errors and task failures, the risk-mitigation strategies you 
employed to reduce any moderate or high risks to acceptable levels, and the method of validating 
the risk-mitigation strategies.  We need this information to ensure that all potential risks involved 
in using your device have been considered and adequately mitigated and the residual risks are 
acceptable (i.e., not easily reduced further and outweighed by the benefits of the device).

Guidance on human factors procedures to follow can be found in the guidance for industry:
Medical Device Use-Safety: Incorporating Human Factors Engineering into Risk Management, 
available at
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm0
94460.htm.
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M E M O R A N D U M  DEPARTMENT OF HEALTH AND HUMAN SERVICES 
       PUBLIC HEALTH SERVICE 
         FOOD AND DRUG ADMINISTRATION 
     CENTER FOR DRUG EVALUATION AND RESEARCH 
_______________________________________________________________ 
 
DATE: September 26, 2014 
 
TO:  Chief,  
  Medical Products & Tobacco Trip Planning Branch 

Division of Medical Products and Tobacco Inspections  
  Office of Medical Products and Tobacco Operations 
 
  Director, Investigations Branch 
  San Francisco District office 
  1431 Harbor Bay Parkway 
  Alameda, CA 94502 
   
FROM: Sam H. Haidar, Ph.D., R.Ph. 
  Chief, Bioequivalence Branch 
  Division of Bioequivalence and GLP Compliance (DBGLPC)  

Office of Scientific Investigations (OSI) 
 
SUBJECT: FY 2015, CDER PDUFA, High Priority Data Validation 

Inspection, Bioresearch Monitoring, Human Drugs, 
CP 7348.001 

 
     RE: NDA 21-338/S-005 
        DRUG:  IONSYS Drug delivery system 
     SPONSOR: Incline Therapeutics, Redwood City, CA 
  
This memo requests that you arrange for inspections of the 
clinical and analytical portions of the following bioequivalence 
(BE) study.  
Once you identify an ORA investigator, please contact the DBGLPC 
point of contact (POC) listed at the end of this assignment memo 
to schedule the inspection of the analytical site. A DBGLPC 
scientist will participate in the inspection of the analytical 
site to provide scientific and technical expertise. 
 
Background materials will be available in ECMS under the ORA 
folder.  The inspections should be completed prior to January 15, 
2015. 
 
Do not reveal information about the applicant/sponsor, 
application number, study to be inspected, drug name, or the 
study investigators to the sites prior to the start of the 
inspection.  The sites will receive this information during the 
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inspection opening meeting. The inspection will be conducted 
under Bioresearch Monitoring Compliance Program CP 7348.001, not 
under CP 7348.811 (Clinical Investigators). 
 
At the completion of the inspection, please send a scanned copy 
of the completed section A of this memo to the DBGLPC POC. 
 
 
1. Study number: PK2011-001 
Study Title:   “Pharmacokinetic characterization of the 

active, separated system with PK controller 
(fentanyl iontophoretic transdermal system, 40 
mcg fentanyl per activation)” 

 
Clinical Site:  *PRACS Institute 
  4801 Amber Valley Parkway 
  Fargo, ND 58104 
  TEL: (701)239-4750 
  FAX: (701)239-4955 
 
Investigator: Robert I. Cooper, M.D. 
 
Location of Clinical Records (sponsor): 
  Incline Therapeutics, Inc. 
  900 Saginaw Drive, Suite 200 
  Redwood City, CA 94063 
 
 
*Please note that the firm was reorganized (Chapter 11 
bankruptcy) under the name PRACS Institute and subsequently 
liquidated (Chapter 7 bankruptcy). The firm is currently out of 
business and the site is closed. The study documents and reserve 
samples are available for audit with the sponsor in Redwood City, 
CA (see address above).  
 

 
 
U 

 
SECTION A – CLINICAL DATA AUDIT 

 
Please remember to collect relevant exhibits for all findings, 
including discussion items at closeout, as evidence of the 
findings.   
 
During the clinical site inspection, please: 
 
□ Confirm the informed consent forms and study records for 100% 

of subjects enrolled at the site.  
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□ Compare the study report in the NDA submission to the original 
documents at the site.  

 

□ Check for under-reporting of adverse events (AEs). 
 

□ Check for evidence of inaccuracy in the electronic data 
capture system. 

 

□ Check reports for the subjects audited.   
 

o Number of subject records reviewed during the 
inspection:______  

 

o Number of subjects screened at the site:______ 
 

o Number of subjects enrolled at the site:______ 
 

o Number of subjects completing the study:______ 
 

 

□ Confirm that site personnel conducted clinical assessments in 
a consistent manner and in accordance with the study 
protocols. 
 

□ Confirm that site personnel followed SOPs during study 
conduct. 

 

□ Examine correspondence files for any applicant or monitor-
requested changes to study data or reports. 

 

□ Include a brief statement summarizing your findings including 
IRB approvals, study protocol and SOPs, protocol deviations, 
AEs, concomitant medications, adequacy of records, 
inclusion/exclusion criteria, drug accountability documents, 
and case report forms for dosing of subjects, etc. 

 

□ Other comments: 
______________________________________________________________
______________________________________________________________ 
______________________________________________________________ 

 
 

SECTION B - ANALYTICAL DATA AUDIT 
 
 
Analytical Site:
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Investigator:  

 
Contact person: 
  
  
  
   
Methodology: LC-MS/MS 
 
 
During the analytical site inspection, please: 
 
□ Examine all pertinent items related to the analytical method 

used for the measurement of lamivudine concentrations in human 
plasma. 
  

□ Compare the accuracy of the analytical data in the NDA 
submission against the original documents at the site.  

 

□ Determine if the site employed a validated analytical method 
to analyze the subject samples. 

 

□ Compare the assay parameters (such as variability between and 
within runs, accuracy and precision, etc.) observed during the 
study sample analysis with those obtained during method 
validation. 
 

□ Confirm that the accuracy and precision in matrix were 
determined using standards and QCs prepared from separate 
stock solutions. 

 

□ Determine if the subject samples were analyzed within the 
conditions and times of demonstrated stability.  

 

□ Confirm that freshly made calibrators and/or freshly made QCs 
were used for stability evaluations during method validation. 

 

□ Scrutinize the number of repeat assays of the subject plasma 
samples, the reason for such repetitions, the SOP(s) for 
repeat assays, and if relevant stability criteria (e.g., 
number of freeze-thaw cycles) sufficiently covered the 
stability of reanalyzed subject samples. 

 

□ Examine correspondence files between the analytical site and 
the Applicant/sponsor for their content. 
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Additional instructions to the ORA Investigator: 
 
In addition to the compliance program elements, other study 
specific instructions may be provided by the DBGLPC POC prior to 
commencement of the inspection.  Therefore, we request that the 
DBGLPC POC be contacted for any further instructions, inspection 
related questions or clarifications before the inspection and 
also regarding any data anomalies or questions noted during 
review of study records on site. 
 
If you issue Form FDA 483, please forward a copy to the DBGLPC 
POC.  If it appears that the observations may warrant an OAI 
classification, notify the DBGLPC POC as soon as possible. 
 
Remind the inspected site of the 15 business-day timeframe for 
submission of a written response to the Form FDA 483.  In 
addition, please forward a copy of the written response as soon 
as it is received to the DBGLPC POC. Please send EIRs to the 
attention of: 
   Venese Dejernett 
   WO51, Rm 5318 
   10903 New Hampshire Ave. 
   Silver Spring, MD 20993 
   TEL: (301)796-0650 
   FAX: (301)847-8748 
   Email: Venese.dejernett@fda.hhs.gov 
 
 
DBGLPC POC:  For Domestic Inspection 
     Jyoti B. Patel, Ph.D. 
   Pharmacologist 
   Office of Scientific Investigations 

Tel: 1-301-796-4617 
  Fax: 1-301-847-8748  

   E-mail: jyoti.patel@fda.hhs.gov 
 
 
DBGLPC POC:  For Foreign Inspection 
   Arindam Dasgupta, Ph.D. 
   Pharmacologist 
   Office of Scientific Investigations 

Tel: 1-301-796-3326 
  Fax: 1-301-847-8748  

   E-mail: arindam.dasgupta@fda.hhs.gov 
 
DARRTS cc: 
OSI/DBGLPC/Taylor/Bonapace/Haidar/Choi/Skelly/Dasgupta/Patel 
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CDER Consult Review 

CON1415940 
NDA 21338 Filing Review 

(Also related to IND041574) 
 

Date: August 22, 2014 

To: The Record Office: ODE 

From: Vivek Pinto, PhD Division: DNPMD/PNDB 

Recommendation 
I recommend that we send a letter to the Team Leader for NDA21338, Kimberley Compton, to inform 
her that we have all the documentation necessary for our review and recommend filing. 

 
I. Purpose 
 

Kimberly Compton from CDER (OMPT/CDER/OND/ODEII/DAAAP) requested PNDB review the 
documents submitted for NDA 21338 to determine if the submission is ready for filing.  The sponsor 
Incline Therapeutics, Inc., formerly ALZA Corporation, submitted NDA 21-338 for the combination 
product, IONSYS

®
 (fentanyl iontophoretic transdermal system).  This submission is Supplement 5 

(sNDA-005).  The purpose of this submission is to review the submission for its readiness for filing 
the new drug application (NDA).  We most recently communicated with the firm through their pre-
submission, IND041574.  The sponsor requested feedback to two overall questions in regards to 
the scope of their design verification and validation testing and the methodology and scope of their 
risk analysis (see Section Questions and Comments from IND041574 below).  They also provided 
descriptions of the information they would provide in Supplement 5.  We (PNDB), along with CDRH 
Human Factors and the Office of Compliance sent our comments to Ms. Compton to add to a letter 
prior to our meeting with the sponsorThe focus of this submission is to identify the locations of the 
documentation used to respond to our comments to determine whether the submission is ready for 
filing.  .  Geeta Pamidimukkala, MS and Kevin Lee, MD, formerly in the Restorative Devices Branch 
(now PNDB) conducted consultations for CDER in reference to this device from 2003-2011.  Issues 
brought up in those reviews were re-iterated during in the letter for IND041574.  The issues 
previously brought up from Ms. Pamidimukkala and Dr. Lee and the issues identified in IND041574 
were the only issues reviewed in this submission.  Section III Questions and Comments from 
IND041574 below only consist of comments brought up by PNDB.  These comments reflect our 
current comments to be addressed in Supplement 5 of NDA21338.   The language for these 
comments was revised in CDER’s letter for IND041574; however, the content was the same.  The 
letter was not dated but presumed to be sent in January 2014. 
 

II. Indications for Use 
IONSYS is indicated for the short-term management of acute postoperative pain in adult patients 
requiring opioid analgesia  
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III. Previous Questions and Comments from IND041574 
 

[Sponsor Question 1 from IND041574] Does the Agency agree that the scope of the Design 
Verification and Validation Testing for the Separated System with Enhanced Controller 
(Incline) (SSEC) is adequate to support a filing of the sNDA? 
 
CDRH Comment 1 from PNDB’s consult memo to CDER and subsequently sent via Letter for the 
sponsor for IND041574 January 2014:  CDRH agrees with the scope of verification and validation 
testing of your system; however, the adequacy of the testing is dependent on the adequacy of a full 
failure mode analysis of the self-initiating systems (SIS) and revised hazard analysis of the modified 
system.  The device testing should also verify that the modifications made to mitigate the risk of SIS 
do not produce new safety and effectiveness issues.  Please review the following comments and 
review our comments to Sponsor Question 2.   

 

Reviewer Comments for Filing 
The documentation needed to review this information is acceptable.  The sponsor provided their 
hazard analysis.  From the GlobalSummit Review folder under NDA21338 the following link leads to 
the documentation: 0307(123) 06/30/2014 SUPPL-5(Efficacy)/Multiple Categories/Subcategories  
3. Quality  3.2.P. Drug Product [Product – Dosage Form – Manufacturer]  3.2.P. IONSYS – 
transdermal iontophoretic system – DPT  3.2.P.7. Container Closure System  Document 
3.2.P.7.2.8. Software Information  Section 8.3 Device Hazard Analysis 
 
Quynh Nhu Nguyen from CDRH Human Factors will also review this documentation. 

 
CDRH Comment 2 from PNDB’s consult memo to CDER and subsequently sent via Letter for the 
sponsor for IND041574 January 2014:  You proposed tests to assure safety and effectiveness of 
your system; however, it is unclear whether your tests meet the current versions of the FDA 
recognized standards.  Please ensure you include evaluations of electrical, mechanical, and thermal 
safety equivalent to the AAMI ANSI 2005/(R)2012 and A1:2012 version of the standard 60601-1; 
electromagnetic compatibility equivalent to the 2007 version of the standard, IEC 60601-1-2; and 
the biocompatibility of the patient contacting material equivalent to the 2009 version of the standard, 
ISO 10993. 
 

Reviewer Comments for Filing 
The documentation needed to review this information is acceptable.   
 
Question 1 sent to the sponsor via email August 19, 2014 for the location of the following:  Test 
report of mechanical, electrical, and thermal safety (AAMI ANSI 2005/(R)2012 and A1:2012 version of 
60601-1) 
 
Sponsor’s Response:  Module 3.2.P.7.2 2.5.1.7 describes the design verification activities and 
provides hyperlinks to design verification reports (Document No DHF406-0059 and Document No 
DHF406-0068).  Table 9 in Module 3.2.P.2.2.5.1.7 describes the applicable Safety Agency tests (SA1 
through SA10) per AAMI ANSI 2005/(R) 2012 and A1:2012 version of 60601-1. 
 
Question 1 of clarification email sent August 20, 2014.  In response to Question 1, the sponsor 
stated Module 3.2.P.7.2 2.5.1.7 describes the design verification activities and provides hyperlinks to 
design verification reports (Document No DHF406-0059 and Document No DHF406-0068).  In addition, 
they stated that Table 9 in Module 3.2.P.2.2.5.1.7 describes the applicable Safety Agency tests (SA1 
through SA10) per AAMI ANSI 2005/(R) 2012 and A1:2012 version of 60601-1.  I was able to locate 
3.2.P.7.2 2.5.1.7 but was unable to locate 3.2.P.2.2.5.1.7.  Just to clarify, did the sponsor mistakenly 
write 3.2.P.2.2.5.1.7and mean 3.2.P.7.2 2.5.1.7.  If this is the case, Table 9 of 3.2.P.7.2 2.5.1.7 
describes several topics in the standard 60601-1 but doesn’t indicate how the device complies with 
each clause in 60601-1.  Typically, a test facility provides a test report to indicate compliance to each 
clause or states compliance certain clauses are not applicable.  Please ask the sponsor if they have a 
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full test report showing compliance to each clause of AAMI ANSI 2005/(R)2012 and A1:2012 version of 
60601-1. 
 
Sponsor’s Response:  There was a typographical error in the previous response.  We were referring 
to Table 9 located in Module 3.2.P.7.2.2.5.1.7.  The report (Document No. DHF405-0268 807-0082 r01 
IT101 Compliance Report for IEC60601-1) indicating how the device complies with each clause of 
IEC60601-1 is attached to this email. 
 
Question 2 of clarification email sent August 20, 2014.  In response to Question 2, the sponsor 
stated Section 9.11 (page 18) of the design verification report, Document No DHF406-0068  
Design Verification Regression Report, referenced in Module 3.2.P.7.2.5.1.7, describes 
electromagnetic compatibility (EMC) testing per IEC 60601-1-2 2007.  We were able to locate this 
document and see the descriptions; however, the descriptions do not contain calibration tests or 
images which could be helpful for review (i.e., images of the specific points of the device which were 
subject to electrostatic discharge as well as the visual configurations of the testing equipment).  In the 
description, the sponsor indicated that the testing was conducted by  

  Typically, a third party test facilities provide an EMC report which has more detailed 
descriptions of the methods of testing as well as images of the device and equipment.  Please ask the 
sponsor if the full test report is in the submission and if not, please ask the sponsor if it’s possible for 
them to provide the test report. 
 
Sponsor’s Response:  The test reports from  were not included in the submission.  
The reports (Document No.  Report –  and Document No.  Report – 

 are attached to this email. 
 
From the GlobalSummit Review folder under NDA21338 the following link leads to the documentation 
for the description of the tests: 0307(123) 06/30/2014 SUPPL-5(Efficacy)/Multiple 
Categories/Subcategories  3. Quality  3.2.P. Drug Product [Product – Dosage Form – 
Manufacturer]  3.2.P. IONSYS – transdermal iontophoretic system – DPT  3.2.P.7. Container 
Closure System  Document 3.2.P.7.2.2.5.1.7. Design Verification (Table 9 on page 23 of 50 for 
IEC 60601-1 descriptions; Document number DHF406-0068 link on page 16 of 50 for EMC 
descriptions).  In addition, the test reports for IEC 60601-1 and IEC 60601-1-2 were sent via email and 
will also be added to the submission. 

 
CDRH Comment 3 from PNDB’s consult memo to CDER and subsequently sent via Letter for the 
sponsor for IND041574 January 2014:  Your proposed software development and validation are 
appropriate for a Major Level of Concern.  Please ensure you review the following guidance 
document for software documentation, “Guidance for the Content of Premarket Submissions for 
Software Contained in Medical Devices,” issued May 11, 2005 and provide documentation for a 
major level of concern.  Please access this guidance document at the following link:  
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm08954
3.htm 
 

Reviewer Comments 
The documentation needed to review this information is acceptable.   
 
Question 4 sent to the sponsor via email August 19, 2014 for the location of the following:   
Software documentation for a major level of concern described in the guidance document, “Guidance 
for the Content of Premarket Submissions for Software Contained in Medical Device,” issued May 11, 
2005 
 
Sponsor’s Response:  Section 3.2.P.7.2.8 provides a description with hyperlinks to the software 
documentation for a major level of concern per “Guidance for the Content of Premarket Submissions 
for Software Contained in Medical Device,” issued May 11, 2005.  
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From the GlobalSummit Review folder under NDA21338 the following link leads to the documentation: 
0307(123) 06/30/2014 SUPPL-5(Efficacy)/Multiple Categories/Subcategories  3. Quality  3.2.P. 
Drug Product [Product – Dosage Form – Manufacturer]  3.2.P. IONSYS – transdermal 
iontophoretic system – DPT  3.2.P.7. Container Closure System  Document 3.2.P.7.2.8. 
Software Information  

 
CDRH Comment 4 from PNDB’s consult memo to CDER and subsequently sent via Letter for the 
sponsor for IND041574 January 2014:  You did not provide adequate documentation detailing the 
technological characteristics of the battery used in your device.   Please provide the datasheets of 
the battery, which should include the following: 
 

a. the name of the battery manufacturer; 
 

b. the model number of the battery; 
 

c. general technological characteristics of the battery (e.g., rated maximum current output); 
and 

 
d. the chemistry used in the battery (e.g., the electrolyte). 

 

Reviewer Comments 
The documentation needed to review this information is acceptable.   
 
Question 5 sent to the sponsor via email August 19, 2014 for the location of the following:  The 
battery is discussed in Module 3.2.P.7.2.2.2, Description of Functional Components (last bullet on page 
6 of the document) including a hyperlink to the battery specification on page 7. 
 
Question 3 of clarification email sent August 20, 2014:  In Question 5, we asked the sponsor to 
provide the technological characteristics of the battery as specified in our comments to their pre-
submission.  The sponsor provided the requested information; however, in the provided Supplement, 
please ask the sponsor if they can identify the location of the circuit diagram for the battery and other 
electrical components which would prevent over-discharge of the battery. 
 
Sponsor’s Response:  The circuit diagram for the printed circuit board assembly is provided in 
Document No. DHF405-0199 which is located in Module 3.2.P.7.  Appendix II of the IEC Compliance 
report, Document No. DHF405-0268 IT101 Compliance Report for IEC60601-1 (attached in response 
to Question 1), demonstrates compliance to Guidelines for designers of equipment using lithium 
batteries per IEC 60086-4, Annex B. 
 
From the GlobalSummit Review folder under NDA21338 the following link leads to the documentation: 
0307(123) 06/30/2014 SUPPL-5(Efficacy)/Multiple Categories/Subcategories  3. Quality  3.2.P. 
Drug Product [Product – Dosage Form – Manufacturer]  3.2.P. IONSYS – transdermal 
iontophoretic system – DPT  3.2.P.7. Container Closure System  Document 3.2.P.7.2.2.2, 
Description of Functional Components, Document No. DHF405-0199, and Document No. 
DHF405-0268 

 
CDRH Comment 5 from PNDB’s consult memo to CDER and subsequently sent via Letter for the 
sponsor for IND041574 January 2014:  The submission did not provide the description of the 
configuration, the user accessibility, and the storage life and conditions of the battery.   Please 
ensure you include this information in your submission. 
 

Reviewer Comments 
The documentation needed to review this information is acceptable.   
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Question 6 sent to the sponsor via email August 19, 2014 for the location of the following: User 
accessibility and storage life of the battery 
 
Sponsor’s Response:  See response to Question 5.  (The battery is discussed in Module 
3.2.P.7.2.2.2, Description of Functional Components (last bullet on page 6 of the document) including a 
hyperlink to the battery specification on page 7.) 
 
From the GlobalSummit Review folder under NDA21338 the following link leads to the documentation: 
0307(123) 06/30/2014 SUPPL-5(Efficacy)/Multiple Categories/Subcategories  3. Quality  3.2.P. 
Drug Product [Product – Dosage Form – Manufacturer]  3.2.P. IONSYS – transdermal 
iontophoretic system – DPT  3.2.P.7. Container Closure System  Document 3.2.P.7.2.2.2, 
Description of Functional Components (pg. 7 of 8 has an explanation of the shelf-life and storage 
conditions) 

 
CDRH Comment 6 from PNDB’s consult memo to CDER and subsequently sent via Letter for the 
sponsor for IND041574 January 2014:  The sponsor stated reliability testing of  of the 
commercial configuration was conducted through  over which dose current, inter-dose 
current, and dose duration were continuously monitored.  If 100% verification is not feasible or 
reasonable, CDRH requests that the sponsor describe how these  were selected 
among their production lots.  In addition, the sponsor should verify the stages of the product life 
cycle from which the devices were sampled.  For example, because it appears the SIS occurred 
during storage or transportation, the testing samples should include representative samples 
exposed to the environmental conditions of this life cycle period.   The sponsor should also replicate 
the SIS event and provide a side by side analysis with the SSEC product showing that SIS 
occurrence is mitigated.   
 

Reviewer Comments 
The documentation needed to review this information is acceptable.  From the GlobalSummit Review 
folder under NDA21338 the following link leads to the documentation: 0307(123) 06/30/2014 SUPPL-
5(Efficacy)/Multiple Categories/Subcategories  3. Quality  3.2.P. Drug Product [Product – 
Dosage Form – Manufacturer]  3.2.P. IONSYS – transdermal iontophoretic system – DPT  
3.2.P.7. Container Closure System  Document 3.2.P.7.2.8. Software Information  
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[Sponsor Question 2 from IND041574] Does the Agency agree that the methodology and 
scope of the risk analyses performed on the SSEC are adequate and support a filing of a 
sNDA?  
 
CDRH Comment 7 from PNDB’s consult memo to CDER and subsequently sent via Letter for the 
sponsor for IND041574 January 2014:  CDRH agrees with the methodology and scope of the risk 
analysis; however, it is unclear how the multiple mitigations implemented address the previously 
identified failure mode.  Please ensure you: 
 

 evaluate how moisture affects the integrity of the electrodes (anode and cathode), 

 assess the risk/potential for moisture to enter packaging, 

 describe your definition of  

 describe how the injection molded components are sealed together, 

 describe how  protect the electronics  during use (and in 
packaging), and  

 describe how this protection  from corrosion has been validated.   
 

Reviewer Comments 
The documentation needed to review this information is acceptable.  This would be assessed in the 
hazard analysis and mechanical testing. 
 
Question 8 sent to the sponsor via email August 19, 2014 for the location of the following:  
Mechanical design tests per the sponsors Table 2 from the latest IND 041574 Supplement  
 
Sponsor’s Response:  See response to Question 7. 
 
Question 7 sent to the sponsor via email August 19, 2014 for the location of the following:  
Drug delivery documents for dose current and other electrical specifications and verifications 
 
Sponsor’s Response:  Drug delivery and mechanical design verification tests are summarized in 
Module 3.2.P.7.2.2.5.1.7 Design Verification with reference to the design verification reports (Document 
No DHF406-0059 -  Design Verification Test Report and Document No DHF406-0068 - 

 Design Verification Regression Report).  Tables 9 and 10 in Module 3.2.P.7.2.2.5.1.7 describe 
verification of all requirements linked to risk mitigation.  The table below indexes the drug delivery and 
mechanical design verification tests to specific page numbers within Tables 9 and 10. 
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From the GlobalSummit Review folder under NDA21338 the following link leads to the documentation: 
0307(123) 06/30/2014 SUPPL-5(Efficacy)/Multiple Categories/Subcategories  3. Quality  3.2.P. 
Drug Product [Product – Dosage Form – Manufacturer]  3.2.P. IONSYS – transdermal 
iontophoretic system – DPT  3.2.P.7. Container Closure System  Document 3.2.P.7.2.8. 
Software Information  
 
0307(123) 06/30/2014 SUPPL-5(Efficacy)/Multiple Categories/Subcategories  3. Quality  3.2.P. 
Drug Product [Product – Dosage Form – Manufacturer]  3.2.P. IONSYS – transdermal 
iontophoretic system – DPT  3.2.P.7. Container Closure System  Document 3.2.P.7.2.2.5.1.7. 
Design Verification  
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[Additional Device Comments from PNDB’s consult memo to CDER and subsequently sent 
via Letter for the sponsor for IND041574 January 2014 as “Additional Device Comments”] 
 
1. There were 3 reports of Adverse Events occurring with use of the IONSYS device (all AEs 

occurred OUS). There was 1 report of patient having 2
nd

 degree burn, 1 report of accidental 
drug exposure to nurse during device removal, and 1 report of overdose due to device failure. 
Please evaluate the root cause of each incident and explain what design modifications were 
made to mitigate each risk.    

 
2. It is unclear whether the separated systems can be used interchangeably and if the system can 

be separated after connection or dose initiation and reused with another drug unit.  Please 
provide this information in your product description. 

 
3. Please include the following information in your supplement:  
 

a. An itemized list of all changes (e.g., in materials, dimensions, manufacturing, packaging, 
labeling) comparing the original approved IONSYS to the separated enhanced device. 
Please provide a brief description of each change, the anticipated effects the change 
will have on the performance and use (safety and efficacy) of the device, and to what 
extent each change was validated.  

 
b. Provide engineering diagrams of device assembly and individual layers, with dimensions, 

exploded view of whole device, and schematics.   
 
Provide complete bill of materials (BOM) and identify patient contacting materials/components with 
a comparison to the integrated system. Differences, as compared to the approved IONSYS, should 
be supported with rationale (including test data). 

 

Reviewer Comments 
During the email interaction to identify the location of documents, I failed to ask about the locations of 
these responses in time.  However, these items were in the letter for IND041574 and their locations in 
the Supplement can be requested after the filing.  In addition, this information was asked for 
clarification and will not hold up filing of the submission if missing.  
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1 EXECUTIVE SUMMARY 
 

Ionsys (fentanyl iontophoretic transdermal system) was approved on April 30, 2015 
for the short-term management of acute postoperative pain in adult patients requiring 
opioid analgesia in the hospital. A risk evaluation and mitigation strategy (REMS) for 
Ionsys is required to ensure the benefits outweigh the risk of respiratory depression 
resulting from accidental exposure to persons for whom it is not prescribed.  

The goal of the Ionsys REMS is to mitigate the risk of respiratory depression 
resulting from accidental exposure to persons for whom it is not prescribed by:  

• Ensuring dispensing to patients in certified hospitals only; and 

• Informing healthcare providers of the serious risk of respiratory depression 
resulting from accidental exposure 

The 12- month REMS Assessment for Ionsys includes information on program 
implementation, program utilization, program non-compliance, adverse events, and 
results of audits of hospitals and distributors. The program is being implemented as 
intended and only certified hospitals are dispensing Ionsys to patients. An evaluation 
of knowledge will be conducted with the next assessment to evaluate whether 
healthcare providers have been informed of the serious risk of respiratory depression 
resulting from accidental exposure. At this time, therefore, there is inadequate data to 
determine whether the REMS is meeting its goals. 

 

2 INTRODUCTION  
This review evaluates the 12 month Risk Evaluation and Mitigation Strategy (REMS) 
assessment report for Ionsys (fentanyl iontophoretic transdermal system) to determine 
if the goals of the Ionsys REMS are being met. The assessment period covers April 
30, 2015 through February 29, 2016. The report was submitted on April 29, 2016. 

 

3 BACKGROUND 
Ionsys is a drug-device combination product that includes fentanyl hydrogel 
contained in a transdermal patch, which is locked into an electronic controller. This 
controller regulates dispensing of 40 mcg of fentanyl no more frequently than every 
10 minutes. The drug unit contains ~10mg of fentanyl hydrochloride in a hydrogel 
and each system is designed to deliver up to a maximum of 240 mcg per hour with a 
maximum of 80 doses within a 24 hour period before the device deactivates.  

Ionsys was originally approved on May 22, 2006 for the short-term management of 
acute postoperative pain in adult patients requiring opioid analgesia during 
hospitalization. The approval letter outlined a risk minimization action plan 
(RiskMAP) that included labeling, education, surveillance, and supply chain 
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components. Due to manufacturing issues resulting in self-initiation of the system, the 
original sponsor (Alza pharmaceuticals, a subsidiary of Johnson & Johnson) did not 
launch the product.  A more detailed regulatory history can be found in the April 30, 
2015 final REMS review by D. Gonzalez.    

The Ionsys REMS was required in order to ensure that the benefits outweigh the risk 
of respiratory depression resulting from accidental exposure to persons for whom it is not 
prescribed.  

 
The goal of the Ionsys REMS is to mitigate the risk of respiratory depression 
resulting from accidental exposure to persons for whom it is not prescribed by:  

• Ensuring dispensing to patients in certified hospitals only; and  
• Informing healthcare providers of the serious risk of respiratory depression 

resulting from accidental exposure 
 

3.1 REMS ELEMENTS 
The REMS elements include: 

Elements to Assure Safe Use 

• Ionsys is dispensed to patients in hospitals that are specially certified 
• Ionsys will be dispensed to patients only in certain healthcare settings, 

specifically certified hospitals. 

Implementation system 

 
The timetable for submission of assessments for the Ionsys REMS is 6 and 12 
months from the date of original approval and annually thereafter. 

 
The REMS Assessment Plan is in the Appendix. 

4 MATERIALS REVIEWED 

• May 22, 2006 Ionsys approval 
• April 30, 2015 Ionsys REMS approval 
• April 30, 2015 DRISK (D. Gonzalez) final REMS review for Ionsys 
• October 20, 2015 DRISK (D. Gonzalez) REMS modification review for 
Ionsys 
• October 27, 2015 Ionsys REMS Assessment Report 
• December 22, 2015 Waiver request for year one surveys (The Medicines 
Company) 
• February 25,  2016 DRISK (D. Auth) 6-month REMS Assessment review 
• April 29, 2016 Ionsys REMS Assessment Report 
• June 10, 2016 Ionsys Non-Compliance Protocol and Hospital Audit Protocol 
• June 24, 2016 General Advice letter (K. Compton) 
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6.5 ADVERSE EVENTS 
There were no post-marketing adverse event reports of abuse, overdose, accidental 
exposure, respiratory depression or other serious complications associated with 
Ionsys during this reporting period.  

The Medicines Company reports that on March 9, 2016, nine days after the close of 
the assessment reporting period, a case of respiratory depression (US-MDCO

) was received from a nurse. The patient received Ionsys for an unspecified 
indication, which was discontinued 24 hours later. The respiratory depression 
occurred about eight hours after Ionsys had been removed, and the patient was treated 
with Narcan. The patient had also received both immediate and long-acting 
oxycodone following Ionsys discontinuation and the reporter believes that the 
respiratory depression was related to these products rather than the Ionsys. The 
summary does not provide information on when the oral products were administered 
in relationship to the discontinuation of Ionsys. 

There was one report of a medication error during this reporting period. A sales 
representative received a report from a nurse practitioner on February 19, 2016. The 
patient’s demographic details and medical history, and the date of event are unknown. 
This report states that the clear adhesive liner was not removed from the Ionsys 
system prior to administration. The system was secured to the patient with a 
Tegaderm per the institution’s policy. The patient’s pain was not managed, and the 
nurse acknowledged that it was her mistake for not removing the plastic liner. 

Reviewer’s comment: The applicant should provide documentation that follow up was 
conducted with the hospital where the medical error occurred to ensure that all 
healthcare providers understand the correct administration of Ionsys.  

6.6 AUDITS  
During this reporting period, two on-site hospital audits were conducted. The audits 
occurred within 180 days after the first order of Ionsys and no non-compliance events 
were identified therefore no corrective actions were required. 

One distributor audit was conducted within 180 days of the distributor’s initiation of 
participation in the program. There were no non-compliance events identified during 
this audit and no corrective actions were required.  

On June 10, 2016, The Medicines Company submitted the Ionsys REMS Non-
Compliance Protocol and the Hospital Audit Protocol. The non-compliance protocol 
outlines the system in place to identify and investigate suspected instances of 
stakeholder non-compliance and implement corrective actions. 

7 CONCLUSIONS 

7.1 APPLICANT'S OVERALL CONCLUSION OF WHETHER THE REMS IS MEETING 
THE GOALS 
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“During the 12--month Assessment reporting period the operation and 
implementation of the Ionsys REMS Program was functioning as intended. The 
Ionsys REMS Program is meeting the program goal at this time.” 

7.2 REVIEWER'S CONCLUSION 
The goal of the IONSYS REMS is to mitigate the risk of respiratory depression 
resulting from accidental exposure to persons for whom it is not prescribed by:  

• Ensuring dispensing to patients in certified hospitals only; and 

• Informing healthcare providers of the serious risk of respiratory depression 
resulting from accidental exposure 

Information in the 12-month Ionsys REMS assessment demonstrates that the 
REMS program continues to be implemented as intended, and Ionsys is only 
being dispensed to patients in certified hospitals. Overall enrollment in the 
program remains low. The evaluation of prescribers’ knowledge has not been 
conducted yet, therefore we are unable to determine if the program is adequately 
informing healthcare providers of the serious risks of respiratory depression 
resulting from accidental exposure.   

7.3 REVIEW TEAM CONCLUSION 
The review was circulated to the division of Anesthesia, Analgesia, and Addiction 
Products and the Office of Compliance. The review team [agrees with, doesn’t 
agree with] the reviewer’s conclusion that there is not enough information to 
evaluate whether the REMS is meeting the intended risk mitigation goals at this 
time. 

8 RECOMMENDATIONS 
We recommend the sponsor be sent an acknowledge REMS assessment letter with the 
following comments. Responses to comments should be submitted to the FDA within 
3 weeks of the receipt of this letter 

1. Provide information on final resolution of the call center issues that were 
identified in the 6-month assessment.  

2. Describe the relationship between the 3 certified hospitals that have used the 
same Authorized Representative for certification (e.g., hospitals belong to the 
same healthcare group). 

3. Provide details of the follow up that occurred with the hospital where the 
medical error occurred to ensure that all healthcare providers understand the 
correct administration of Ionsys. 
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APPENDIX: REMS ASSESSMENT PLAN 
The REMS assessment plan must include, but is not limited to, the following:  
The following metrics should be reported for every reporting period, unless specified 
otherwise, to assess the effectiveness of the IONSYS REMS program:  
 

a) IONSYS REMS Program Implementation Metrics  

1. Dates of IONSYS REMS program launch, to be completed for the first six 
month assessment only, should include the following:  

a. REMS website goes live  
b. REMS Call Center is operational  
c. Hospitals are able to complete the REMS certification process  
d. First notification of hospital certification is sent  

 
b) IONSYS REMS Program Utilization Metrics (Provide data for each reporting 
period and cumulatively)  

1. Hospital enrollment and education statistics  

a. Number of Hospitals enrolled stratified by:  
i. State  
ii. Method of enrollment (i.e., online or fax or mail or e-mailed)  

b. Number of incomplete enrollments, and the number of these that 
subsequently became enrolled  

c. Number of sent certification notification letters and returned mailings for 
each reporting period  

d. Number of Hospital Authorized Representatives who successfully 
completed the IONSYS REMS Knowledge Assessment for each reporting 
period and cumulatively  
i. Descriptive statistics (mean, median, and range) of the number of 
attempts associated with completion of IONSYS REMS Knowledge 
Assessment  

ii. Correct answer rates for each question in the IONSYS REMS 
Knowledge Assessment  

 
e. Number of Hospitals de-certified for non-compliance with the IONSYS 

REMS Program requirements and reasons for decertification for each 
reporting period and cumulatively in tabular format  

 
2. Compliance with the IONSYS REMS-required distribution statistics  

a. Number of wholesalers/distributors enrolled  
b. The number of orders received and shipped for IONSYS  
c. Number of certified hospitals that have received at least one shipment of 

Ionsys  
d. Number of orders shipped to non-certified or decertified hospital locations 
and corrective actions taken for each non-compliance instance  
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3. Compliance with the IONSYS REMS-required dispensing statistics  

a. Number of accidental exposures to IONSYS in the inpatient setting, 
stratified by the following:  

i. Healthcare providers  
ii. Patients for whom IONSYS is not prescribed  

iii. Pediatric non-patients  
iv. Other non-patients  

 
b. A root cause analysis for accidental exposures  

c) Periodic Surveys of healthcare providers A random sample of healthcare 
providers who prescribe, dispense, or administer IONSYS will be selected to 
assess their understanding regarding the key risk messages, appropriate use of 
IONSYS, and IONSYS REMS program requirements through periodic 
knowledge, attitude, and behavior (KAB) surveys. Survey results will be reported 
annually after the initial IONSYS REMS approval.  

 
d) Non-compliance and other issues  

1. Frequently asked questions and problems identified by the IONSYS REMS 
Call Center.  
2. Description of any incidents of prescribing/dispensing from non-IONSYS 
REMS certified hospitals and any incidents of dispensing of IONSYS for 
outpatient use.  
3. The number of inpatient prescriptions of IONSYS dispensed on the same 
day as discharge  
4. Corrective actions for non-compliance with REMS requirements, if 
identified, as well as the outcomes of the corrective actions will be specified 
for the reporting period.  

 
e) Adverse Events  

1. Number and descriptions of post-marketing reports of the following adverse 
events received by the Sponsor during the reporting period, and cumulatively  
a. Reports of abuse, overdose, accidental exposure, respiratory depression, or 
other serious complications associated with IONSYS  
b. Any serious adverse events associated with a dispensed and unused 

IONSYS  
c. Any adverse events reported from a non-IONSYS REMS certified hospital  
d. Any medication errors associated with IONSYS  

 

f) Audit Results for each reporting period and cumulatively, including but not 
limited to:  
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 1. Number of audited hospitals. 
2. Summarize all instances of non-compliance and resulting improvement 
plans. Group these observations into critical, major, or minor. Provide a 
definition for each category (critical, major, minor)  

 3. Identify the REMS Improvement Plans (RIPs) from the current reporting 
period and from previous reporting periods that were implemented during the 
current reporting period 

 4. For any Continuous Improvement Plans (CIPs) not completely 
implemented, explain why they are not complete and provide an expected 
completion date 
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1 INTRODUCTION  
This review evaluates the 6 month Risk Evaluation and Mitigation Strategy (REMS) 
assessment report for Ionsys (fentanyl iontophoretic transdermal system) to determine if 
the goals of the Ionsys REMS are being met. The assessment period covers April 30, 
2015 through August 31, 2015, and is the first REMS assessment for Ionsys. The report 
was submitted on October 27, 2015. 

2 BACKGROUND 
Ionsys is a drug-device combination product that includes fentanyl hydrogel contained in 
a transdermal patch, which is locked into an electronic controller. This controller 
regulates dispensing of 40 mcg of fentanyl no more frequently than every 10 minutes. 
The drug unit contains ~10mg of fentanyl hydrochloride in a hydrogel and each system is 
designed to deliver up to a maximum of 240 mcg per hour with a maximum of 80 doses 
within a 24 hour period before the device deactivates.  

Ionsys was originally approved on May 22, 2006 for the short-term management of acute 
postoperative pain in adult patients requiring opioid analgesia during hospitalization. The 
approval letter outlined a risk minimization action plan (RiskMAP) that included 
labeling, education, surveillance, and supply chain components. Due to manufacturing 
issues resulting in self-initiation of the system, the original sponsor (Alza 
pharmaceuticals, a subsidiary of Johnson & Johnson) did not launch the product.  A more 
detailed regulatory history can be found in the April 30, 2015 final REMS review by D. 
Gonzalez.    

The Ionsys REMS was required in order to ensure that the benefits outweigh the risk of 
respiratory depression resulting from accidental exposure to persons for whom it is not 
prescribed.  

 
The goal of the Ionsys REMS is to mitigate the risk of respiratory depression resulting 
from accidental exposure to persons for whom it is not prescribed by:  

• Ensuring dispensing to patients in certified hospitals only; and  
• Informing healthcare providers of the serious risk of respiratory depression 

resulting from accidental exposure 

2.1 REMS ELEMENTS 
The REMS elements include: 

Elements to Assure Safe Use 

• Ionsys is dispensed to patients in hospitals that are specially certified 
• Ionsys will be dispensed to patients only in certain healthcare settings, 

specifically certified hospitals. 

Implementation system 
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5 CONCLUSIONS 

5.1 APPLICANT'S OVERALL CONCLUSION OF WHETHER THE REMS IS MEETING THE 
GOALS 

During the 6-month Assessment reporting period the operation and implementation of the 
IONSYS REMS Program was functioning as intended. The IONSYS REMS Program is meeting 
the program goals at this time. 

5.2 REVIEWER'S CONCLUSION 
Information in the 6-month Ionsys REMS assessment demonstrates that the REMS 
program is being implemented as intended. It is unclear why so few hospitals have 
enrolled in the program. No product was ordered or shipped during this assessment 
period, therefore there is not enough information to evaluate whether the REMS is 
meeting the intended risk mitigation goals. 

5.3 REVIEW TEAM CONCLUSION 
The review was circulated to the division of Anesthesia, Analgesia, and Addiction 
Products and the Office of Compliance. The review team agrees with the reviewer’s 
conclusion that there is not enough information to evaluate whether the REMS is 
meeting the intended risk mitigation goals. 

6 RECOMMENDATIONS 
We recommend the sponsor be sent an acknowledge REMS assessment letter. 
Appendix: REMS Assessment Plan 
 

APPENDIX 
The REMS assessment plan must include, but is not limited to, the following:  
The following metrics should be reported for every reporting period, unless specified 
otherwise, to assess the effectiveness of the IONSYS REMS program:  
 

a) IONSYS REMS Program Implementation Metrics  

1. Dates of IONSYS REMS program launch, to be completed for the first six month 
assessment only, should include the following:  

a. REMS website goes live  
b. REMS Call Center is operational  
c. Hospitals are able to complete the REMS certification process  
d. First notification of hospital certification is sent  

 
b) IONSYS REMS Program Utilization Metrics (Provide data for each reporting 
period and cumulatively)  

1. Hospital enrollment and education statistics  
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a. Number of Hospitals enrolled stratified by:  
i. State  
ii. Method of enrollment (i.e., online or fax or mail or e-mailed)  

b. Number of incomplete enrollments, and the number of these that subsequently 
became enrolled  

c. Number of sent certification notification letters and returned mailings for each 
reporting period  

d. Number of Hospital Authorized Representatives who successfully completed 
the IONSYS REMS Knowledge Assessment for each reporting period and 
cumulatively  
i. Descriptive statistics (mean, median, and range) of the number of attempts 
associated with completion of IONSYS REMS Knowledge Assessment  

ii. Correct answer rates for each question in the IONSYS REMS Knowledge 
Assessment  

 
e. Number of Hospitals de-certified for non-compliance with the IONSYS REMS 

Program requirements and reasons for decertification for each reporting period 
and cumulatively in tabular format  

 
2. Compliance with the IONSYS REMS-required distribution statistics  

a. Number of wholesalers/distributors enrolled  
b. The number of orders received and shipped for IONSYS  
c. Number of certified hospitals that have received at least one shipment of Ionsys  
d. Number of orders shipped to non-certified or decertified hospital locations and 
corrective actions taken for each non-compliance instance  

 
3. Compliance with the IONSYS REMS-required dispensing statistics  

a. Number of accidental exposures to IONSYS in the inpatient setting, stratified 
by the following:  

i. Healthcare providers  
ii. Patients for whom IONSYS is not prescribed  

iii. Pediatric non-patients  
iv. Other non-patients  

 
b. A root cause analysis for accidental exposures  

c) Periodic Surveys of healthcare providers A random sample of healthcare providers 
who prescribe, dispense, or administer IONSYS will be selected to assess their 
understanding regarding the key risk messages, appropriate use of IONSYS, and 
IONSYS REMS program requirements through periodic knowledge, attitude, and 
behavior (KAB) surveys. Survey results will be reported annually after the initial 
IONSYS REMS approval.  

 
d) Non-compliance and other issues  
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1. Frequently asked questions and problems identified by the IONSYS REMS 
Call Center.  
2. Description of any incidents of prescribing/dispensing from non-IONSYS 
REMS certified hospitals and any incidents of dispensing of IONSYS for 
outpatient use.  
3. The number of inpatient prescriptions of IONSYS dispensed on the same day 
as discharge  
4. Corrective actions for non-compliance with REMS requirements, if identified, 
as well as the outcomes of the corrective actions will be specified for the reporting 
period.  

 
e) Adverse Events  

1. Number and descriptions of post-marketing reports of the following adverse 
events received by the Sponsor during the reporting period, and cumulatively  
a. Reports of abuse, overdose, accidental exposure, respiratory depression, or 
other serious complications associated with IONSYS  
b. Any serious adverse events associated with a dispensed and unused IONSYS  
c. Any adverse events reported from a non-IONSYS REMS certified hospital  
d. Any medication errors associated with IONSYS  

 

f) Audit Results for each reporting period and cumulatively, including but not limited 
to:  

 1. Number of audited hospitals. 
2. Summarize all instances of non-compliance and resulting improvement plans. 
Group these observations into critical, major, or minor. Provide a definition for 
each category (critical, major, minor)  

 3. Identify the REMS Improvement Plans (RIPs) from the current reporting period 
and from previous reporting periods that were implemented during the current 
reporting period 

 4. For any Continuous Improvement Plans (CIPs) not completely implemented, 
explain why they are not complete and provide an expected completion date 
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1.2 REGULATORY HISTORY  
The following is a summary of the regulatory history for IONSYS relevant to the REMS: 

May 22, 2006:   Ionsys was approved (Sponsor was Alza, a subsidiary of Johnson & Johnson 
(J&J)) for the short-term management of acute postoperative pain in adult patients requiring 
opioid analgesia during hospitalization. The approval letter outlined a risk minimization action 
plan (RiskMAP) that included labeling, education, surveillance, and supply chain components. 

March 16, 2007:   At a meeting with the Agency, Alza committed not to launch the product until 
receiving agreement from the Agency that manufacturing issues that resulted in self-initiation of 
the system have been resolved to the Agency’s satisfaction.1  

March 27, 2008:   Ionsys is listed as a product with a deemed REMS in the Federal Register 
(FR). 

                                                 
1 Details of the rationale for the decision not to market Ionsys are discussed in the Memorandum of Meeting 
Minutes, dated April 11, 2007. 

3 Federal Register, Vol. 73, No. 60, page 16313-14, published March 27, 2008. 
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required with this REMS program. The Agency recommended that the  material 
be rolled into the appropriate section of the ETASU proposed in the REMS program. 

June 12, 2014: The Sponsor submitted  
which included a revised REMS.  

June 30, 2014: The Sponsor submitted CMC prior approval supplement 5 (PAS-5) which 
included a reference to the REMS program submitted  on June 12, 2014  

. Included in this submission was a human factors validation 
study report, DHF407-0010, (eCTD Seq. No. 0307) for PAS-5 which included all the original 
materials and protocol for the first Human Factors (HF) Study. The first HF study included 
nurses and pharmacists who were not trained on the use of Ionsys, but did have access to the 

 (now referred to as the Instructions for Use and Disposal). Labeling was included 
with the Ionsys device and listed the protocol number, directions for use, and caution and 
warning statements. No REMS materials were used in this study. The patients in the HF study 
were post-operative adults who were trained to use the device by the nurse who applied it. The 
tasks evaluated were related to proper assembly, administration, and comprehension of digital 
interface of Ionsys. For the patients, the tasks evaluated in the HF study included the ability to 
administer a dose and comprehension of the Ionsys alert system.   

July 14, 2014: The Agency informed the Sponsor that the REMS materials would be with PAS-5 
(submitted on June 30, 2014)  
July 24, 2014: The Sponsor amended PAS-5 to include the proposed REMS materials. 
October 27, 2014: The Center for Devices and Radiological Health (CDRH)6 completed and 
filed a Human Factors Review for study # DHF407-0010. The Agency noted several deficiencies 
involving safe use of the device by HCPs and patients. Failures occurred when administering the 
medication, interpreting the audio cues, and understanding the device's digital display.  
November 10, 2014: The Division of Anesthesia, Analgesia, and Addiction Products (DAAAP) 
issued a Discipline Review7 (DR) letter explaining the deficiencies discovered during the review 
of the first HF study (study # DHF407-0010) and recommending a second HF study.  

November 25, 2014: The Sponsor submitted a letter requesting a teleconference (eCTD Seq. No. 
0314) with the Agency to discuss the Discipline Review letter on December 2, 2014.  

December 2, 2014: The Agency met with the Sponsor to discuss the DR letter and possible 
solutions. The Sponsor proposed the addition of details to the IFUD, which would impact the 
REMS materials, as well as a new HF study to test these changes. The Agency proposed the use 
of revised, agreed upon REMS materials during the next HF study. Following the meeting, the 
Agency issued Information Requests (IR) discussed during the teleconference for additional data 

                                                 
6 For additional details on the CDRH review of the Human Factors Study please see the document filed on October 
27, 2014. Note: The CDRH review took a reviewer role in DMEPA and continued assessing the Human Factors 
studies with DMEPA. DMEPA is now the lead reviewer for Human Factor studies within the Agency. 
 
7 For additional details on the Discipline Review letter please see the document filed on November 10, 2014. 
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on the use of medical tape to adhere the device to subjects and for additional details on the HF 
studies. 
December 8, 2014: DRISK reviewed the Sponsor's proposed REMS and presented the findings 
to the REMS Oversight Committee (ROC).  The ROC concurred with DRISK's modifications to 
the Sponsor's proposed REMS.    

December 11, 2014: DRISK, DAAAP, and DMEPA met to discuss the current labeling and 
comments from CDRH as well as the content of the materials to be included in the second HF 
Study.  

December 17, 2014: The Sponsor submitted a response to the medical tape and HF Study IR 
(eCTD Seq. No. 0316) issued by the Agency during the December 2, 2014 teleconference. The 
Sponsor’s response included a summary of the observed task failures in the HF studies, root 
cause analysis, mitigations for these risks, and the methodology for validating effectiveness of 
these mitigations.  

December 22, 2014: The Agency issued an email communication with advice regarding the 
second HF Study. The Agency recommended that the HCPs review the Ionsys REMS Safety 
Brochure: Guide for Nurses and Pharmacists (hereafter referred to as the Ionsys REMS Safety 
Brochure), including the Ionsys Instructions for Use and Disposal and the Ionsys Guide for 
Patients, and complete the Ionsys Knowledge Assessment prior to using Ionsys.  These REMS 
materials were attached to the email to the Sponsor. The Agency also advised the Sponsor to 
include the Ionsys Guide for Patients and Ionsys Instructions for Use and Disposal in the Ionsys 
packaging for easy access by patients and HCPs.  
January 9, 2015: The Sponsor submitted a draft protocol for the second HF Study (study # 
HF2014-001; eCTD Seq. No. 0317) along with the revised REMS materials discussed on 
December 22, 2014. 

January 19, 2015: DMEPA issued their comments for the second HF Study including the protocol 
and REMS materials. 

January 23, 2015: The Sponsor submitted responses to the CMC IR for residual drug analysis 
and the CDRH IR regarding software. 

January 30, 2015:  The Sponsor submitted (eCTD Seq. No. 0322) final versions of the 
following materials for use in the second Human Factors Study (study # study # HF2014-001): 

1. Final Study Report- HF2014-001: Ionsys Simulated Use Human Factors 
Summative Study 

2. Final Protocol HF2014-001: Simulated Use Human Factors Summative Study 
3. Final Ionsys Instructions for Use and Disposal 
4. Final Ionsys Guide for Patients 
5. Final Ionsys Knowledge Assessment 
6. Final Ionsys REMS Safety Brochure: Guide for Nurses and Pharmacists  

February 5, 2015: The Agency issued an IR to gather details on the outcomes of the Ionsys 
Knowledge Assessment that was used during the second Human Factors Study (study # HF2014-
001). The Sponsor submitted a report (eCTD Seq. No. 0323) of the results from the Ionsys 
Knowledge Assessment used in the second HF Study as a response to the IR. This portion of the 
HF Study involved training 31 HCPs on the safe use of Ionsys. The materials used included the 
Ionsys Instructions for Use and Disposal, Ionsys Guide for Patients, and the Ionsys REMS Safety 
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Brochure. After training the HCPs completed the Ionsys Knowledge Assessment. Overall, the 
Sponsor reported that the HCPs evaluated demonstrated "good understanding of the key safety 
features of Ionsys to avoid the risks of misuse, abuse, overdose and accidental exposure."  
March 27, 2015: The Agency sent the Sponsor, via email, the Ionsys REMS Document and 
appended materials. 8 

April 6, 2015:  The Sponsor submitted the IONSYS REMS appended materials [including 
Ionsys REMS Hospital Enrollment Form, Ionsys REMS Safety Brochure: Guide for Nurses and 
Pharmacists, Ionsys REMS  Knowledge Assessment, Dear HCP Letter and Dear 
Hospital Pharmacy (DHP) Letter, and the Ionsys REMS Website] via email.  
April 6, 2015: The Agency provided the Ionsys REMS document to the Sponsor via email.8 

April 8, 2015: The Sponsor submitted an updated Ionsys REMS document and Ionsys REMS 
supporting document via email, which included a revised assessment plan.   
April 16, 2015:  The Agency sent the Sponsor an updated version of the REMS document and 
all appended materials. In addition, we provided the assessment plan and a sample audit plan 
with instructions for The Medicines Company (MDCO) to incorporate them into the REMS 
supporting document.8 

The Agency requested confirmation of agreement with the Ionsys REMS document via email by 
April 17, 2015 in order to facilitate agreement in an expedited manner.  
April 17, 2015: The Sponsor submitted confirmation of agreement on the updated Ionsys REMS 
document via email.  

April 20, 2015: The Sponsor submitted via email the Ionsys REMS document and updated 
versions of the REMS supporting document and the Ionsys REMS appended materials.  

April 20, 2015: The Sponsor submitted a General Correspondence (eCTD Seq. No. 0327) 
informing the Agency of transfer of ownership of NDA 21338 from Incline Therapeutics, Inc. to 
The Medicines Company.  
April 23, 2015: The Agency emailed the following materials to the Sponsor for review.8  

 Ionsys REMS Hospital Enrollment Form 
 Ionsys REMS Safety Brochure: Guide for Nurses and Pharmacists 
 Ionsys REMS  Knowledge Assessment 
 Dear HCP Letter and Dear Hospital Pharmacy (DHP) Letters 
 Ionsys REMS Website mockups 
 Ionsys REMS Supporting  Document 

April 24, 2015: The Agency emailed the Ionsys REMS document to the Sponsor, which was 
reviewed by DRISK, Office of Chief Counsel, and Office of the Center Director.9  DRISK 
reviewed the proposed label for consistency with the REMS document, including appended 
REMS materials, and the Labeling Review Tool regarding applicable REMS information in the 
label. DRISK provided recommended edits to DAAAP which was provided to the Sponsor. 

                                                 
8 D Gonzalez, DRISK REMS Review for Ionsys, dated April 27, 2015. 
9 D Gonzalez, DRISK REMS Review for Ionsys, dated April 28, 2015. 

Reference ID: 3744774

(b) (4)

(b) (4)



 8

 

April 26, 2015: The Sponsor submitted final REMS materials, via email, for the Agency’s 
review prior to the final submission to their application via the Gateway. 

April 28, 2015: The Sponsor accepted the Agency's comments and submitted final versions of 
the REMS document, including appended materials, and REMS supporting document.  

2  MATERIALS REVIEWED 

2.1 SUBMISSIONS: 
 April 28, 2015, Applicant submission of proposed REMS amendment, NDA 21338 

(eCTD Seq. No. 0329) 
 February 27, 2015, Applicant submission of proposed REMS amendment, NDA 21338 

(eCTD Seq. No. 0324) 
 January 30, 2015, Applicant submission of proposed REMS amendment, NDA 21338 

(eCTD Seq. No. 0322) 
 January 9, 2015, Applicant submission of proposed REMS amendment, NDA 21338 

(eCTD Seq. No. 0317) 
 July 24, 2014, Applicant submission of proposed REMS amendment, NDA 21338 (eCTD 

Seq. No. 0309) 

2.2 OTHER MATERIALS INFORMING THE REVIEW 
The following are other materials that were used to inform the review: 

 Gonzalez D. DRISK REMS Review. March 27, 2015.  
 Gonzalez D. DRISK REMS Review for Ionsys. March 27, 2015. 
 Gonzalez D. DRISK REMS Review for Ionsys. April 27, 2015. 
 Gonzalez D. DRISK REMS Review for Ionsys. April 28, 2015. 

3 RESULTS OF REVIEW OF THE PROPOSED REMS  

3.1 REMS DOCUMENT  
The Sponsor’s proposed Ionsys REMS, included appended materials, submitted on 
April 28, 2015 incorporate the comments provided by the Agency; therefore, DRISK finds them 
acceptable.  

3.2 REMS SUPPORTING DOCUMENT  
The Sponsor’s proposed REMS supporting document, including the assessment plan, submitted 
on April 28, 2015, is consistent with the REMS and appended REMS materials and incorportates 
the comments provided by the Agency; therefore, DRISK finds the REMS supporting document 
acceptable. 

4 CONCLUSION AND RECOMMENDATION 
The Agency has determined that REMS with elements to assure safe use is necessary to ensure 
the benefits outweigh the risk of respiratory depression resulting from accidental exposure in 
persons for whom Ionsys is not prescribed.  The Sponsor submitted an amended REMS proposal 
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on April 28, 2015 based on Agency comments received during the review of PAS-5.  DRISK 
finds the proposed Ionsys REMS and its appended materials (attached), and the REMS 
supporting document, as submitted on April 28, 2015, acceptable. 

DRISK recommends approval of the REMS appended to this review. 

The following assessment plan must be included in approval letter: 
 
The following metrics should be reported for every reporting period, unless specified otherwise, 
to assess the effectiveness of the IONSYS REMS Program: 
 

a) IONSYS REMS Program Implementation Metrics 
1. Dates of IONSYS REMS Program launch, to be completed for the first 6 month 

assessment only, should include the following: 
a. REMS website goes live 
b. REMS Call Center is operational  
c. Hospitals are able to complete the REMS certification process  
d. First notification of hospital certification is sent  

 
b) Ionsys REMS Program Utilization Metrics (Provide data for each reporting period and 

cumulatively) 
1. Hospital enrollment and education statistics 

a. Number of Hospitals enrolled stratified by: 
i. State 

ii. Method of enrollment (i.e., online or fax or mail or e-mailed) 
b. Number of incomplete enrollments, and the number of these that 

subsequently became enrolled 
c. Number of sent certification notification letters and returned mailings for 

each reporting period  
d. Number of Hospital Authorized Representatives who successfully 

completed the Hospital Education Program Knowledge Assessment for 
each reporting period and cumulatively  

i. Descriptive statistics (mean, median, and range) of the number of 
attempts associated with completion of IONSYS REMS 
Knowledge Assessment 

ii. Correct answer rates for each question in the IONSYS REMS 
Knowledge Assessment 

e. Number of Hospitals inactivated for non-compliance with the IONSYS 
REMS Program requirements and reasons for deactivation for each 
reporting period and cumulatively in tabular format 

2. Compliance with the IONSYS REMS-required distribution statistics 
a. Number of wholesalers/distributors  
b. The number of orders received and shipped for IONSYS  
c. Number of certified hospitals that have received at least one shipment of 

IONSYS 
d. Number of orders shipped to non-certified or deactivated hospital 

locations and corrective actions taken for each non-compliance instance  
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3. Compliance with the IONSYS REMS-required dispensing statistics 
a. Number of accidental exposures to IONSYS in the inpatient setting, 

stratified by the following: 
i. Healthcare providers  

ii. Patients for whom IONSYS is not prescribed  
iii. Pediatric non-patients  
iv. Other non-patients  

b. A root cause analysis for accidental exposures  
 

c) Periodic Surveys of healthcare providers  
1. A random sample of healthcare providers who prescribe, dispense, or administer 

IONSYS will be selected to assess their understanding regarding the key risk 
messages, appropriate use of IONSYS, and IONSYS REMS Program 
requirements through periodic knowledge, attitude, and behavior (KAB) surveys.  
Survey results will be reported annually after the initial IONSYS REMS approval.   

 
d) Non-compliance and other issues 

1. Frequently asked questions and problems identified by the IONSYS REMS 
Call Center. 

2. Description of any incidents of prescribing/dispensing from non-IONSYS 
REMS certified hospitals and any incidents of dispensing of IONSYS for 
outpatient use.  

3. The number of inpatient prescriptions of IONSYS dispensed on the same day 
as discharge will be obtained using a sampling of the Premier Research 
Database™ (Premier, Inc., Charlotte, NC, USA). 

4. Corrective actions for non-compliance with REMS requirements, if identified, 
as well as the outcomes of the corrective actions will be specified for the 
reporting period. 

 
 

e) Adverse Events 
1. Number and descriptions of post-marketing adverse event reports of the following 

adverse events received by the Sponsor during the reporting period, and 
cumulatively  

a. Reports of abuse, overdose, accidental exposure, respiratory depression, 
or other serious complications associated with IONSYS 

b. Any serious adverse events associated with a dispensed and unused 
IONSYS 

c. Any adverse events reported from a non-IONSYS REMS certified 
hospital 

d. Any medication errors associated with IONSYS   
 

f) Audit Results for each reporting period and cumulatively, including but not limited to: 
1. Number of audited hospitals. 
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2. Summarize all instances of non-compliance and resulting improvement 
plans.  Group these observations into critical, major, or minor.  Provide a 
definition for each category (critical, major, minor) 

3. Identify the Corrective Action Plans from the current reporting period and from 
previous reporting periods that were implemented during the current reporting 
period 

4. For any Corrective Action Plans not completely implemented, explain why they 
are not complete and provide an expected completion date 

Reference ID: 3744774
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APPENDIX 

 Ionsys REMS document and materials submitted by Sponsor on April 28, 2015 
o Ionsys REMS Document  
o Ionsys REMS Safety Brochure: Guide for Nurses and Pharmacists (with attached 

Ionsys REMS Guide for Patients and Instructions for Use and Disposal) 
o Ionsys REMS  Knowledge Assessment 
o Dear HCP Letters including: 

 Dear Department Head, Anesthesia 
 Dear Chief of Surgery 
 Dear Department Head, Nursing 
 Dear Department Head, Obstetrics and Gynecology 
 Dear Department Head, Orthopedics 

o Dear DHP Letters 
o Ionsys REMS Hospital Enrollment Form 
o Ionsys REMS Website mockups 
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Risk Evaluation and Mitigation Strategy (REMS) Memorandum

U.S. FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

Office of Drug Evaluation II
Division of Anesthesia, Analgesia, and Addiction Products

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

NDA: 021338
Products: Ionsys (fentanyl iontophoretic transdermal system)
APPLICANT: Incline Therapeutics, Inc.
FROM: Judy Racoosin, MD, MPH
DATE: April 28, 2015
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Section 505-1 of the Federal Food, Drug, and Cosmetic Act (FDCA) authorizes FDA to require 
the submission of a risk evaluation and mitigation strategy (REMS) if FDA determines that such 
a strategy is necessary to ensure that the benefits of the drug outweigh the risks 
[section 505-1(a)].  Section 505-1(a)(1) provides the following factors:

(A)The estimated size of the population likely to use the drug involved;
(B) The seriousness of the disease or condition that is to be treated with the drug;
(C) The expected benefit of the drug with respect to such disease or condition;
(D)The expected or actual duration of treatment with the drug;
(E) The seriousness of any known or potential adverse events that may be related to the drug 

and the background incidence of such events in the population likely to use the drug;
(F) Whether the drug is a new molecular entity (NME).

Ionsys (fentanyl iontophoretic transdermal system) was approved by the FDA on May 22, 2006,
for the short-term management of acute postoperative pain in adult patients requiring opioid 
analgesia during hospitalization; at the time of the product approval, development of a Risk 
Minimization Action Plan (RiskMAP) was underway, and the sponsor had agreed to not market 
the product until the RiskMAP was finalized. However, the product was never marketed due to 
device malfunctions. 

On July 7, 2010, FDA was notified of a change in ownership for the Ionsys NDA from Alza 
Corporation to Incline Therapeutics, Inc. On June 30, 2014, an efficacy supplement for NDA 
21338 (S-05) was submitted by the applicant, which proposed an entirely new delivery device
known as the “Separated System with Enhanced Controller.”

Based on data included in the supplemental NDA (including information regarding the nature
and functioning of the new delivery device), we have become aware of the potential risk of 
respiratory depression resulting from accidental exposure to persons for whom it is not 
prescribed. Accidental exposure to a person for whom Ionsys is not prescribed can occur either 
in the hospital when a health care provider or another person interacts with a patient wearing an 
Ionsys device or if the device were not removed from the patient before he/she was discharged 
from the hospital. 
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In the conclusion of the DMEPA review of the human factors studies conducted as part of the 
current supplemental NDA submission, Dr. Otto Townsend (the DMEPA reviewer) concluded, 
“The reports noted multiple failures and difficulties observed in the human factors studies …  
Thus our review determined that the product user interface, including the healthcare professional 
and patient education programs and the proposed instruction for use (IFU) should be improved to 
further mitigate the risk for failures and difficulties seen in the human factors studies to ensure 
the safe and correct use of Ionsys.” These failures and difficulties seen in the human factors 
studies could contribute to the risk of accidental exposure to a person for whom it is not 
prescribed. Subsequent to DMEPA’s review of the first human factors study, the sponsor 
conducted a second human factors study incorporating the suggestions by DMEPA and testing 
the REMS materials developed by the company with input from DRISK. In the DMEPA review 
of the second human factors study, Mr. James Schlick concludes, “The IFU, Patient Guide, 
REMS brochure were all incorporated in the training and testing of the HCPS.  The REMS 
Knowledge Assessment was then administered to test the HCPS comprehension of the REMS 
materials.  Based on the results of the Knowledge Assessment …, we determined that the HCPs 
can clearly demonstrate their comprehension of the critical tasks and requirements of the Ionsys 
system.” Despite the reassuring results of the second human factors study, the risk of accidental 
exposure to persons not prescribed Ionsys remains.

We consider this information to be “new safety information” as defined in section 505-1(b)(3) of 
FDCA. After consultations between the Office of New Drugs and the Office of Surveillance and 
Epidemiology, we have determined that a REMS that includes elements to assure safe use 
(ETASU) is necessary for Ionsys (fentanyl) to ensure that the benefits of the drug outweigh the 
risks, with a goal to mitigate the risk of respiratory depression resulting from accidental exposure 
to persons for whom it is not prescribed by:

 Ensuring dispensing to inpatients in certified hospitals only; and
 Informing health care providers of the serious risk of respiratory depression resulting 

from accidental exposure.

In reaching this determination, we considered the following: 

A. Surgery requiring inpatient hospitalization is very common, and Patient Controlled 
Analgesia (PCA) is often used in this setting. Ionsys will be the first transdermal PCA 
device marketed in the United States, and this form of PCA that does not require 
intravenous access could be a reasonable method of drug delivery for patients with 
post-operative pain requiring opioid analgesia.

B. Ionsys is indicated only for acute postoperative pain in adult patients requiring opioid 
analgesia during hospitalization. It has been estimated that only one in four surgical 
patients in the US receive adequate relief of acute pain.1  “Acute postoperative pain” 
falls under ICD-9 code 338.18 and may be known by a variety of synonyms such as 
“persistent pain following procedure” or “post-procedural pain” specific to certain 
areas of the body.2

                                                
1

Phillips DM. JCAHO pain management standards are unveiled. JAMA. 2000;284(4):428-429.
2

http://www.icd9data.com/2012/Volume1/320-389/338-338/338/338.18.htm

Reference ID: 3742115



C. As the first transdermal PCA device marketed in the United States, Ionsys provides 
an alternate route of delivery to intravenous opioids, and is expected to treat post-
operative pain. 

D. It is expected that patients will use Ionsys on a short-term basis for acute 
postoperative pain. The maximum duration of therapy with Ionsys is three days.

E. Ionsys poses serious risks involving respiratory depression because improper 
handling by HCPs and patients could result in accidental exposure to the fentanyl 
component of Ionsys.3  

a. In an inpatient setting risk of accidental exposure to people for whom it is not 
prescribed is highest for visitors to the patient or hospital and to a lesser extent 
the HCP who handles the device.  However, in an outpatient setting the 
potential number of people accidentally exposed would be much larger based 
on the uncontrolled outpatient setting and lack of HCP monitoring available in 
an inpatient setting. Therefore, limiting dispensing to an inpatient setting 
through a REMS program will mitigate the risk of accidental exposures.

b. In an inpatient setting, accidental exposure to the device's fentanyl hydrogel to 
HCPs and/or people for whom Ionsys is not prescribed may occur while 
applying, removing, or disposing of the device as well as if the device 
accidentally falls off the patient.  This risk of accidental exposure potentially 
leading to respiratory depression remains even after the device has been used 
for the maximum indicated time (24 hours) or after the device is deactivated 
due to the large residual volume of fentanyl that remains in the device.  Thus, 
informing HCPs of the risk, even with a deactivated device, is critical to 
preventing accidental exposure. A REMS which informs HCPs that Ionsys is 
not available for outpatient use and informs HCPs of the accidental exposure 
risk will further mitigate the risk of accidental exposure because they will be 
instructed that Ionsys should only be handled by HCPs (nurses and 
pharmacists) who are educated on safe use. Because this device is attached to 
the patient, is relatively small, and possibly utilized in the recovery room 
where a patient could be discharged relatively quickly, additional risk 
mitigation beyond labeling is necessary to prevent patients from leaving the 
hospital with this device still applied to their body.

c. Even in an inpatient hospital, there is a risk that someone for whom it was not 
prescribed could be accidentally exposed to fentanyl if this device falls off the 
patient’s skin. Although in clinical trials the occurrence of the device falling 
off was rare, it did occur. Therefore, a REMS with materials for educating 
nurses on the importance of informing patients to notify their nurse 
immediately if the device falls of and to not allow visitors to touch the device 
is essential to prevent accidental exposures.

                                                
3

DRISK review in DARRTS. NDA 021338, 3/27/15.
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F. Ionsys contains fentanyl which is not a new molecular entity.  

In accordance with section 505-1 of FDCA, FDA has determined that a REMS with ETASU is 
necessary to ensure the benefits outweigh the serious risks of respiratory depression resulting 
from accidental exposure associated with Ionsys. FDA has determined that Ionsys poses a 
serious and significant public health concern which cannot be mitigated by labeling alone. 

The elements of the REMS will be ETASU B and C, (including that Ionsys be dispensed to 
patients in certain healthcare settings, specifically certified hospitals only), an implementation 
system, and a timetable for submission of assessments.  
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Risk Evaluation and Mitigation Strategy (REMS) Memorandum 
 

U.S. FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

Office of Drug Evaluation II 
Division of Anesthesia, Analgesia, and Addiction Products 

 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

 
NDA:   021338 
Products: Ionsys (fentanyl iontophoretic transdermal system) 
APPLICANT: Incline Therapeutics, Inc. 
FROM: Judy Racoosin, MD, MPH 
DATE:   April 28, 2015 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

 
Section 505-1 of the Federal Food, Drug, and Cosmetic Act (FDCA) authorizes FDA to require 
the submission of a risk evaluation and mitigation strategy (REMS) if FDA determines that such 
a strategy is necessary to ensure that the benefits of the drug outweigh the risks 
[section 505-1(a)].  Section 505-1(a)(1) provides the following factors: 
 

(A) The estimated size of the population likely to use the drug involved; 
(B) The seriousness of the disease or condition that is to be treated with the drug; 
(C) The expected benefit of the drug with respect to such disease or condition; 
(D) The expected or actual duration of treatment with the drug; 
(E) The seriousness of any known or potential adverse events that may be related to the drug 

and the background incidence of such events in the population likely to use the drug; 
(F) Whether the drug is a new molecular entity (NME). 
 

Ionsys (fentanyl iontophoretic transdermal system) was approved by the FDA on May 22, 2006, 
for the short-term management of acute postoperative pain in adult patients requiring opioid 
analgesia during hospitalization; at the time of the product approval, development of a Risk 
Minimization Action Plan (RiskMAP) was underway, and the sponsor had agreed to not market 
the product until the RiskMAP was finalized. However, the product was never marketed due to 
device malfunctions.   
 
On July 7, 2010, FDA was notified of a change in ownership for the Ionsys NDA from Alza 
Corporation to Incline Therapeutics, Inc. On June 30, 2014, an efficacy supplement for NDA 
21338 (S-05) was submitted by the applicant, which proposed an entirely new delivery device 
known as the “Separated System with Enhanced Controller.”  
 
Based on data included in the supplemental NDA (including information regarding the nature 
and functioning of the new delivery device), we have become aware of the potential risk of 
respiratory depression resulting from accidental exposure to persons for whom it is not 
prescribed.  Accidental exposure to a person for whom Ionsys is not prescribed can occur either 
in the hospital when a health care provider or another person interacts with a patient wearing an 
Ionsys device or if the device were not removed from the patient before he/she was discharged 
from the hospital.  
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In the conclusion of the DMEPA review of the human factors studies conducted as part of the 
current supplemental NDA submission, Dr. Otto Townsend (the DMEPA reviewer) concluded, 
“The reports noted multiple failures and difficulties observed in the human factors studies …  
Thus our review determined that the product user interface, including the healthcare professional 
and patient education programs and the proposed instruction for use (IFU) should be improved to 
further mitigate the risk for failures and difficulties seen in the human factors studies to ensure 
the safe and correct use of Ionsys.” These failures and difficulties seen in the human factors 
studies could contribute to the risk of accidental exposure to a person for whom it is not 
prescribed.1  
 
We consider this information to be “new safety information” as defined in section 505-1(b)(3) of 
FDCA. After consultations between the Office of New Drugs and the Office of Surveillance and 
Epidemiology, we have determined that a REMS that includes elements to assure safe use 
(ETASU) is necessary for Ionsys (fentanyl) to ensure that the benefits of the drug outweigh the 
risks, with a goal to mitigate the risk of respiratory depression resulting from accidental exposure 
to persons for whom it is not prescribed by: 

• Ensuring dispensing to inpatients in certified hospitals only; and 
• Informing health care providers of the serious risk of respiratory depression resulting 

from accidental exposure.  
 
In reaching this determination, we considered the following:  
 

A. Surgery requiring inpatient hospitalization is very common, and Patient Controlled 
Analgesia (PCA) is often used in this setting. Ionsys will be the first transdermal PCA 
device marketed in the United States, and this form of PCA that does not require 
intravenous access could be a reasonable method of drug delivery for patients with 
post-operative pain requiring opioid analgesia.  
 

B. Ionsys is indicated only for acute postoperative pain in adult patients requiring opioid 
analgesia during hospitalization. It has been estimated that only one in four surgical 
patients in the US receive adequate relief of acute pain.2  “Acute postoperative pain” 
falls under ICD-9 code 338.18 and may be known by a variety of synonyms such as 
“persistent pain following procedure” or “post-procedural pain” specific to certain 
areas of the body.3 

 

                                                 
1 Subsequent to DMEPA’s review of the first human factors study, the sponsor conducted a second human factors 
study incorporating the suggestions by DMEPA and testing the REMS materials developed by the company with 
input from DRISK. In the DMEPA review of the second human factors study, Mr. James Schlick concludes, “The 
IFU, Patient Guide, REMS brochure were all incorporated in the training and testing of the HCPS.  The REMS 
Knowledge Assessment was then administered to test the HCPS comprehension of the REMS materials.  Based on 
the results of the Knowledge Assessment …, we determined that the HCPs can clearly demonstrate their 
comprehension of the critical tasks and requirements of the Ionsys system.” Despite the reassuring results of the 
second human factors study, the risk of accidental exposure to persons not prescribed Ionsys remains. 
2 Phillips DM. JCAHO pain management standards are unveiled. JAMA. 2000;284(4):428-429. 
3 http://www.icd9data.com/2012/Volume1/320-389/338-338/338/338.18 htm 
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C. As the first transdermal PCA device marketed in the United States, Ionsys provides 
an alternate route of delivery to intravenous opioids, and is expected to treat post-
operative pain.  

 
D. It is expected that patients will use Ionsys on a short-term basis for acute 

postoperative pain. The maximum duration of therapy with Ionsys is three days. 
 
E. Ionsys poses serious risks involving respiratory depression because improper 

handling by HCPs and patients could result in accidental exposure to the fentanyl 
component of Ionsys.4   

 
a. In an inpatient setting risk of accidental exposure to people for whom it is not 

prescribed is highest for visitors to the patient or hospital and to a lesser extent 
the HCP who handles the device.  However, in an outpatient setting the 
potential number of people accidentally exposed would be much larger based 
on the uncontrolled outpatient setting and lack of HCP monitoring available in 
an inpatient setting. Therefore, limiting dispensing to an inpatient setting 
through a REMS program will mitigate the risk of accidental exposures. 
 

b. In an inpatient setting, accidental exposure to the device's fentanyl hydrogel to 
HCPs and/or people for whom Ionsys is not prescribed may occur while 
applying, removing, or disposing of the device as well as if the device 
accidentally falls off the patient.  This risk of accidental exposure potentially 
leading to respiratory depression remains even after the device has been used 
for the maximum indicated time (24 hours) or after the device is deactivated 
due to the large residual volume of fentanyl that remains in the device.  Thus, 
informing HCPs of the risk, even with a deactivated device, is critical to 
preventing accidental exposure. A REMS which informs HCPs that Ionsys is 
not available for outpatient use and informs HCPs of the accidental exposure 
risk will further mitigate the risk of accidental exposure because they will be 
instructed that Ionsys should only be handled by HCPs (nurses and 
pharmacists) who are educated on safe use. Because this device is attached to 
the patient, is relatively small, and possibly utilized in the recovery room 
where a patient could be discharged relatively quickly, additional risk 
mitigation beyond labeling is necessary to prevent patients from leaving the 
hospital with this device still applied to their body. 

 
c. Even in an inpatient hospital, there is a risk that someone for whom it was not 

prescribed could be accidentally exposed to fentanyl if this device falls off the 
patient’s skin. Although in clinical trials the occurrence of the device falling 
off was rare, it did occur. Therefore, a REMS with materials for educating 
nurses on the importance of informing patients to notify their nurse 
immediately if the device falls of and to not allow visitors to touch the device 
is essential to prevent accidental exposures. 

 
                                                 
4 DRISK review in DARRTS. NDA 021338, 3/27/15. 
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F.  Ionsys contains fentanyl which is not a new molecular entity.   
 

In accordance with section 505-1 of FDCA, FDA has determined that a REMS with ETASU is 
necessary to ensure the benefits outweigh the serious risks of respiratory depression resulting 
from accidental exposure associated with Ionsys. FDA has determined that Ionsys poses a 
serious and significant public health concern which cannot be mitigated by labeling alone.  

 
The elements of the REMS will be ETASU B and C, (including that Ionsys be dispensed to 
patients in certain healthcare settings, specifically certified hospitals only), an implementation 
system, and a timetable for submission of assessments.   
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during the review of the first Human Factors Study (study # DHF407-0010) and 
recommending a second Human Factors Study.  

 
November 25, 2014: The Sponsor submitted a letter requesting a teleconference (eCTD 
Seq. No. 0314) with the Agency to discuss the Discipline Review letter on December 2, 
2014.  
 
December 2, 2014: The Agency (DAAAP, DRISK, Office of New Drugs (OND), Office 
of New Drug Quality Assessment (ONDQA), Division of Medication Errors Prevention 
and Analysis (DMEPA), and CDRH) met with the Sponsor to discuss the DR letter and 
possible solutions. The Sponsor proposed the addition of details to the IFUD, which 
would impact the REMS materials, as well as a new HF study to test these changes. The 
Agency proposed the use of revised, agreed upon REMS materials during the next HF 
study. Following the meeting, the Agency issued Information Requests (IR) discussed 
during the teleconference for additional data on the use of medical tape to adhere the 
device to subjects and for additional details on the HF studies. 
 
December 8, 2014: DRISK reviewed the Sponsor's proposed REMS and presented the 
findings to the REMS Oversight Committee (ROC).  The ROC concurred with DRISK's 
modifications to the Sponsor's proposed REMS.    
 
December 11, 2014: DRISK, DAAAP, and DMEPA met to discuss the current labeling 
and comments from CDRH as well as the content of the materials to be included in the 
second HF Study.  
 
December 17, 2014: The Sponsor submitted a response to the medical tape and HF 
Study IR (eCTD Seq. No. 0316) issued by the Agency during the December 2, 2014 
teleconference. The Sponsor’s response included a summary of the observed task failures 
in the HF studies, root cause analysis, mitigations for these risks, and the methodology 
for validating effectiveness of these mitigations.  

December 22, 2014: The Agency issued an email communication with advice regarding 
the second HF Study. The Agency recommended that the HCPs review the Ionsys REMS 
Safety Brochure: Guide for Nurses and Pharmacists (hereafter referred to as the Ionsys 
REMS Safety Brochure), including the Ionsys Instructions for Use and Disposal and the 
Ionsys Guide for Patients, and complete the Ionsys Knowledge Assessment prior to using 
Ionsys.  These REMS materials were attached to the email to the Sponsor. The Agency 
also advised the Sponsor to include the Ionsys Guide for Patients and Ionsys Instructions 
for Use and Disposal in the Ionsys packaging for easy access by patients and HCPs.  
January 9, 2015: The Sponsor submitted a draft protocol for the second HF Study (study # 
HF2014-001; eCTD Seq. No. 0317) along with the revised REMS materials discussed on 
December 22, 2014. 
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January 19, 2015: DMEPA issued their comments for the second HF Study including the 
protocol and REMS materials. 

January 23, 2015: The Sponsor submitted responses to the CMC IR for residual drug 
analysis and the CDRH IR regarding software. 

January 30, 2015:  The Sponsor submitted (eCTD Seq. No. 0322) final versions of the 
following materials for use in the second Human Factors Study (study # study # HF2014-
001): 

1. Final Study Report- HF2014-001: Ionsys Simulated Use Human Factors 
Summative Study 

2. Final Protocol HF2014-001: Simulated Use Human Factors Summative Study 
3. Final Ionsys Instructions for Use and Disposal 
4. Final Ionsys Guide for Patients 
5. Final Ionsys Knowledge Assessment 
6. Final Ionsys REMS Safety Brochure: Guide for Nurses and Pharmacists  

 
February 5, 2015: The Agency issued an IR to gather details on the outcomes of the 
Ionsys Knowledge Assessment that was used during the second Human Factors Study 
(study # HF2014-001). The Sponsor submitted a report (eCTD Seq. No. 0323) of the 
results from the Ionsys Knowledge Assessment used in the second HF Study as a 
response to the IR. This portion of the HF Study involved training 31 HCPs on the safe 
use of Ionsys. The materials used included the Ionsys Instructions for Use and Disposal, 
Ionsys Guide for Patients, and the Ionsys REMS Safety Brochure. After training the HCPs 
completed the Ionsys Knowledge Assessment. Overall, the Sponsor reported that the 
HCPs evaluated demonstrated "good understanding of the key safety features of Ionsys to 
avoid the risks of  accidental exposure."  
 
March 27, 2015: DRISK issued Interim Comments on the Ionsys REMS Document and 
Materials. DAAAP communicated the proposed changes in the documents and sent the 
materials to the Sponsor via email. 
 
April 6, 2015:  The Sponsor submitted the IONSYS REMS appended materials 
(including Ionsys REMS Hospital Enrollment Form, Ionsys REMS Safety Brochure: 
Guide for Nurses and Pharmacists, Ionsys REMS  Knowledge Assessment, Dear 
Healthcare Provider Letter (DHCP) and Dear Hospital Pharmacy (DHP) Letter, and the 
Ionsys REMS Website) via email. These materials are the subject of this review. 
 
April 6, 2015: DRISK recognized that FDA had not provided the Ionsys REMS 
document to the Sponsor.  DAAAP RPM, Kim Compton, emailed the Sponsor the REMS 
document and asked for them to submit back to the Agency via email on April 6, 2015.   
 
April 8, 2015: The Sponsor submitted an updated IONSYS REMS document and Ionsys 
REMS Supporting Document via email, which included a revised Assessment Plan.   
 
April 17, 2015:  FDA sent the Sponsor an updated version of the REMS document and 
all appended materials. In addition, we provided the Assessment Plan and a sample Audit 
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Plan with instructions for The Medicines Company (MDCO) to incorporate them into the 
SD.  
 
The Agency asked for confirmation of agreement on the Ionsys REMS document, via 
email, by April 17 in order to facilitate agreement in an expedited manner.  
 
April 17, 2015: The Sponsor submitted, via email, confirmation of agreement on the 
updated Ionsys REMS document.  
 
April 20, 2015: The Sponsor submitted, via email, the Ionsys REMS document and 
updated versions of the Supporting document and the Ionsys REMS appended materials. 
These materials are the subject of this review.   
 
April 20, 2015: The Sponsor submitted a General Correspondence (eCTD Seq. No. 
0327) informing the Agency of transfer of ownership of NDA 21338 from Incline 
Therapeutics, Inc. to The Medicines Company.  
 

2 MATERIALS REVIEWED 

2.1 MATERIALS SUBMITTED BY SPONSOR 
1. Ionsys REMS Document 
2. Ionsys REMS Supporting Document 
3. Ionsys REMS Hospital Enrollment Form 
4. Ionsys REMS Safety Brochure: Guide for Nurses and Pharmacists 
5. Ionsys REMS  Knowledge Assessment 
6. Ionsys REMS Website  
7. Dear Healthcare Provider Letters  
8. Dear Hospital Pharmacy Letter  

3 DRISK’S EVALAUATION OF THE PROPOSED REMS  

3.1 ELEMENTS TO ASSURE SAFE USE (ETASU) 

The Sponsor proposed the following universal change to the Ionsys REMS document and 
Ionsys REMS materials: 

1. The Sponsor clarified that the IFUD are not attached to the PI.  The IFUD is a 
separate document that will be included in the packaging of every Ionsys and 
reflects information in Section 2 of the PI.  This was revised throughout the 
IONSYS REMS document and appended materials. 

Reviewer Comment: DRISK has reviewed the Sponsor's proposed revision and agrees 
with them. 

3.2 REMS DOCUMENT 
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In addition, the Agency recommends the Sponsor revise attestation #14 in the Ionsys 
REMS Hospital Enrollment Form related to re-certification when a new Authorized 
Representative is designated as discussed above in Section 3.2. Finally, one minor 
spelling change was made to this document. (See Appendix: Ionsys REMS Hospital 
Enrollment Form, redlined) 

3.4 IONSYS REMS SAFETY BROCHURE: GUIDE FOR NURSES AND PHARMACISTS 

The Sponsor agreed with revisions proposed by the Agency. The Agency’s only 
comments on the Ionsys REMS Safety Brochure are related to formatting of the brochure. 
(see Section 5: Comments for the Applicant) 

3.5 IONSYS REMS KNOWLEDGE ASSESSMENT 
The Sponsor submitted the Ionsys REMS Knowledge Assessment. The Sponsor agreed 
with the revisions proposed by the agency. The only additional change was to remove the 
work “ ” after “IONSYS” in Question 8, choice C.    
Reviewer Comment:  DRISK has reviewed the Sponsor's proposed revision and agrees.  
The Agency has the following additional suggestions related to the Ionsys REMS 
Knowledge Assessment (see Appendix: Ionsys REMS Knowledge Assessment, redlined: 

1. Addition of a sentence on the form providing the option to complete and submit 
the KA online.   

2. Recommendation to add page numbers to the KA. 
3. Inquiry about availability of an “answer key” for Authorized Representatives after 

successful enrollment in the Ionsys REMS Program.  

3.6 DEAR HEALTHCARE PROVIDER LETTER (DHCP) AND DEAR HOSPITAL 
PHARMACY (DHP) LETTER 

The Sponsor submitted the DHCP and DHP Letters. The Sponsor agreed with changes 
proposed by the Agency. No additional changes were proposed by the Sponsor.   

Reviewer Comment: Only minor editorial changes (spelling and consistency in phrasing) 
are recommended to these materials.(see Appendix: DHCP Letters (5) and DHP Letter, 
redlined) 

3.7 IONSYS REMS WEBSITE 
The Sponsor submitted an updated draft of the Ionsys REMS Website.  
The Sponsor responded to the Agency’s recommendation to add the functionality for 
HCPs (including nurses and pharmacists) as well as the Authorized Representative to log 
into the website to access and review the educational tools as well as complete and record 
the successful completion of the Knowledge Assessment. They responded that they 
cannot make this adjustment at this time but would consider a REMS modification to add 
this functionality after approval.  
Reviewer Comment: Overall, the Agency agrees with the Sponsor's proposed websites 
content and design revisions.  However, in order to decrease the burden on the 
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Authorized Representative in certified hospitals, including an option for the nurses and 
pharmacists to complete training online is very important.  Therefore, the Agency is 
requesting a REMS modification after approval to include this functionality.  (See Section 
5: Comments for the Applicant, Website, General Comments).  
In addition, we have specific edits to the Website detailed below in Section 5: Comments 
for the Applicant, Website, and Comments on specific pages of the Website Mockup and 
in the Appendix: Website mockup, with comments).    

3.8  TIMETABLE FOR SUBMISSION OF ASSESSMENTS 
The Sponsor has submitted a timetable for submission of assessments, which does not 
require any revisions. 

3.9 SUPPORTING DOCUMENT 
The Sponsor agreed with the Agency's revisions and appropriately addressed the 
comments. The Sponsor agreed to include details on Ionsys REMS Website functionality 
to the Ionsys REMS Supporting Document as well as an updated Audit Plan (section 
3.9.1) and Assessment Plan (section 3.10). In addition, the Sponsor made changes to the 
Supporting Document (sections 2, 4, and 5) to align with the REMS document.  The 
Agency had additional recommendations listed below: 

a. In reference to the following statements, "Verify every year that the 
Authorized Representative is the current designated Authorized 
Representative for the certified hospitals.  If different, the hospital will be 
required to re-certify with a new Authorized Representative." 

i. The Agency requested that the Sponsor provide details in the 
implementation system (section 5.1) on how the distribution 
system will identify a hospital without an enrolled Authorized 
Representative and how/when the distribution of Ionsys will be 
halted if a hospital does not have a current designated Authorized 
Representative. How will distribution be controlled to hospitals 
where the Authorized Representative has left the hospital and the 
newly designated replacement Authorized Representative has not 
yet enrolled in the Ionsys REMS system? 

b. The following statement was edited to align with the REMS document 
(submitted 4/20/2015), "The Medicines Company will monitor and audit 
the certified hospitals within 180 days after the hospital places its first 
order of IONSYS to ensure that all processes and procedures are in place 
and functioning to support the requirements of the IONSYS REMS 
Program. The certified hospitals will also be included in The Medicines 
Company’s ongoing annual audit plan. Corrective action will be instituted 
by The Medicines Company if noncompliance is identified. Corrective 
action may include de-certifying non-compliant hospitals." 

c. In reference to the following statement, "…will be obtained using a 
sampling of the  
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i. The Agency notified the Sponsor that the reference to this database 
could only be included in the Ionsys REMS Supporting Document 
and should not appear anywhere else in the Ionsys REMS 
document/materials. 

d. See newly included language in the description of the Audit Plan (section 
3.9.1) 

i. "The Medicines Company will submit a proposed Audit Plan, for 
review by the Agency, at least 90 days prior to initiating the first 
audit." 

3.9.1 Audit Plan 
The Sponsor revised the REMS Supporting Document to include an Audit Plan as 
recommended by the Agency. The Audit Plan included the following language:   

1. “Hospital audits will be carried out by an external vendor identified through 
selection criteria and following MDCO SOPs.”  

However, the Sponsor did not describe how the audits would occur (i.e. via email, 
surveys or site visits). The Agency advised the following language be included in the 
Audit Plan section of the REMS Supporting Document. 

1. "The Medicines Company will submit a proposed Audit Plan, for review by the 
Agency, at least 90 days prior to initiating the first audit." 

3.10 REMS ASSESSMENT PLAN 
The Sponsor revised the REMS Supporting Document to include the appropriate 
Assessment Plan. 

4 RECOMMENDATIONS FOR THE REVIEW DIVISION 
DRISK recommends that the following comments below (Section 5: Comments for the 
Applicant) be sent to the Sponsor. The Agency expects official resubmission of the 
agreed upon version of the IONSYS REMS document and REMS appended materials via 
the gateway on Friday, April 24, 2015 in order to allow for review prior to the goal action 
date.  The comments below are based on DRISK’s review of the submission. In addition, 
the Sponsor should revise the REMS document and materials based on the redlined 
versions which are appended to this review. 
 

5 COMMENTS FOR THE APPLICANT 
 

2. General Comments:  
The Agency notes and agrees with the sponsor's comments regarding clarification 
that: 

a. the PI only includes the IONSYS Guide for Patients as an attachment 
b.the IFUD information is included as Section 2 of the PI 
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c. The IONSYS tray will include: 
o IONSYS device 
o IFUD as a pocket-sized stand-alone document 
o PI (which includes the IONSYS Guide for Patients as a tear off 

d.The IONSYS REMS Safety Brochure will: 
o be provided during training as a pocket-sized, stand-alone 

document. 
o NOT be included in the IONSYS tray. 

e. The IONSYS Guide for Patients and the IFUD will be attached to the 
Safety Brochure. 
f. The IONSYS REMS Safety Brochure:  Guide for Nurses and 
Pharmacists and other materials will be available to download from the 
IONSYS REMS website.  

 
3. IONSYS REMS document 
In reference to the following revision in the REMS document: 

A certified hospital must re-certify in the IONSYS REMS Program within 4 
weeks if the hospital  designates a new Authorized Representative  

 
 

  

The Agency agrees with the intent of the deleted message above. However, the 
change you proposed has additional implications in the Ionsys REMS document and 
other Ionsys REMS materials. The Agency would like to fully consider your revision 
but cannot do so prior to the pending action date.  Therefore, we would like the 
statement to remain as is but we will consider how to revise this statement after the 
pending action date. 

In addition, please describe in the Ionsys REMS Supporting document how a new 
Authorized Representative will re-certify (i.e. by submitting the enrollment form and 
completing the KA) so the MDCO expectations for what you consider acceptable 
recertification for a new authorized representative are clear to the Agency.   

4. IONSYS Hospital Enrollment Form 

FDA agrees with the suggested changes as noted in the MS Word document. One 
minor spelling change was made on the MS Word version of the Enrollment form.   

5. IONSYS REMS Knowledge Assessment  
FDA agrees with the suggested changes as noted in the MS Word document.  Note 
one additional sentence on the form providing the option to complete and submit the 
KA online.   Add "page 1 of 3,"  "2 of 3." etc.to the final branded version of the KA 
so users will complete and submit all three pages.  Indicate how the AR will know 
which answers are correct when hospital staff submit their completed KAs.  Will an 
"answer key" be provided? 
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6. Dear HCP Letters 
FDA agrees with the suggested changes as noted in the MS Word version of this 
letter.  One minor text change was made for consistency with other descriptions of the 
enrollment form.  (See #5 under the HEALTHCARE PROVIDER EDUCATION 
AND TRAINING section.)  

7. Dear Director of Hospital Pharmacy Letter 
FDA agrees with the suggested changes as noted in the MS Word version of this 
letter.  One minor spelling change was made. 

8. IONSYS REMS Safety Brochure:  Guide for Nurses and Pharmacists  
a. Indicate to FDA the dimensions of this brochure when it is available for 

downloading from the website.  (See previous note).  The current 8 X 11.5 
version would be fine for downloading from the IONSYS REMS website.   

b. Please note edits to create two more bullets out of the existing text in the 
section "How Can IONSYS Be Used Safely?" 

 

9. IONSYS REMS Website 
General Comment: 
We note your agreement to consider a REMS modification to add a functionality 
to the IONSYS REMS website for nurses and pharmacists to complete training 
and the knowledge assessment online.  In addition, this training may be linked to 
the Authorized Representatives online dashboard to assist in documentation of 
training for REMS compliance purposes.  In order to decrease the burden on the 
Authorized Representative in certified hospitals, including an option for the 
nurses and pharmacists to complete training online is very important. Please 
include language in the IONSYS REMS Supporting Document to indicate that, if 
approved, the Medicines Company will propose a plan for implementing this 
change within 3 months of approval.  

Comments on specific pages of the Website Mockup 
a. Page 2 Home Page:  Bullet this existing text as follows to serve as the 4th 

and 5th major bullets under Safe Use of IONSYS: 

-Healthcare providers and those for whom IONSYS is not prescribed 
should avoid contact with the hydrogel 

-Accidental exposure to an intact IONSYS or to the hydrogel component, 
especially by children, through contact with skin or contact with mucous 
membranes, can result in a fatal overdose of fentanyl.  

b. Page 11 Hospital Certification:  Insert the following text at the beginning 
of the final paragraph on this page under the steps diagram: 

"If you have been designated as your hospital's Authorized Representative, 
please use the Start Certification…" 
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c. Page 13 Create an Account:    Add the following text as the third 
sentence in the Create an Account section:    "Note:  Only a hospital's 
designated Authorized Representative is able to create an online account 
with the IONSYS REMS Program." 

d. Page 15 Education Landing Page:  Why is the Full Prescribing 
Information underlined?  It should look the same as the other materials. 

e. Page 18 Education:  Note edits to create two more main bullets out of the 
existing text in the section "How Can IONSYS Be Used Safely?"   This is 
the same change noted on Page 2:  Home Page. 

f. Page 19 Education:  Under the description of the enrollment form, change 
the text to "…administered in hospitals which are certified in the 
….  (emphasis added for this comment only and to note the small text 
change.) 

g. Page 46 Hospital Attestation:  How will ARs provide a signature 
online?  Are digital signatures provided? 

h. Page 52 Healthcare Providers:  Add the following sentence after the last 
paragraph on this webpage.  This will help prevent confusion among staff 
nurses and pharmacists who may wish to complete the KA online and/or 
try to enroll themselves prior to do so.  This text should be bold and 
underlined as indicated below: 

Note: Nurses and Pharmacists are not able to complete or 
submit the IONSYS REMS Knowledge Assessment online, nor 
do they need to create an account or register their 
hospital.  These options are ONLY available to and required 
by the hospital's designated Authorized Representative. 

Also, use a difference color scheme for the golden diagram at the bottom 
of the webpage that shows the steps nurses/pharmacists must complete to 
be trained.  This will prevent confusion about the ARs steps and those of 
hospital staff. 

 

10. IONSYS REMS Supporting Document 
In addition to the redlined edits in the document provided via email on April 16, 
2015, please address the following: 

a. In reference to the following statements, "Verify every year that the 
Authorized Representative is the current designated Authorized 
Representative for the certified hospitals.  If different, the hospital will be 
required to re-certify with a new Authorized Representative.", provide 
details in the implementation system (section 5.1) on how the distribution 
system will identify a hospital without an enrolled Authorized 
Representative and how/when the distribution of Ionsys will be halted if a 
hospital does not have a current designated Authorized Representative. 
How will distribution be controlled to hospitals where the Authorized 
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Representative has left the hospital and the newly designated replacement 
Authorized Representative has not yet enrolled in the Ionsys REMS 
system? 

b. The following statement was edited to align with the REMS document 
(submitted 4/20/2015), "The Medicines Company will monitor and audit 
the certified hospitals within 180 days after the hospital places its first 
order of IONSYS to ensure that all processes and procedures are in place 
and functioning to support the requirements of the IONSYS REMS 
Program. The certified hospitals will also be included in The Medicines 
Company’s ongoing annual audit plan. Corrective action will be instituted 
by The Medicines Company if noncompliance is identified. Corrective 
action may include de-certifying non-compliant hospitals." 

c. In reference to the following statement, "…will be obtained using a 
sampling of the  

 the reference to this database can only be included in the 
Supporting Document and will not appear anywhere else in the Ionsys 
REMS document/materials. 

d. See newly included language in the description of the Audit Plan 
ii. "The Medicines Company will submit a proposed Audit Plan, for 

review by the Agency, at least 90 days prior to initiating the first 
audit." 

Submission instructions 
Please make any additional track changes in the PDF branded versions of the 
materials.  Make changes noted in the MS Word documents in the PDF versions as well. 
Submit both the individual PDF and MS Word versions of all documents for submission. 

Submit one final, clean, compiled PDF (include only the documents listed below) of the 
Ionsys REMS document and materials.   If the application for Ionsys (NDA 21338) is 
approved, this file will be posted on the FDA REMS website and attached to the approval 
letter. 

 IONSYS REMS Document 

 IONSYS REMS Safety Brochure: Guide for Nurses and Pharmacists  

 IONSYS REMS Knowledge Assessment 

 IONSYS REMS Dear Healthcare Provider Letters  

 IONSYS REMS Dear Hospital Pharmacy Letter 

 IONSYS REMS Hospital Enrollment Form 

 IONSYS REMS Website 

Final language in all REMS materials should reflect what is in the approved REMS 
document and the text of all REMS materials must match the final label. 
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Indicate the final printable size of all materials available for downloading from the 
website. 

Please submit all the above materials once the PI is finalized with the Division.  

ATTACHMENTS 
 

1. Ionsys REMS document  
2. Ionsys Hospital Enrollment Form 
3. Ionsys REMS Safety Brochure: Guide for Nurses and Pharmacists  
4. Ionsys Knowledge Assessment 
5. Dear Healthcare Provider Letters (5 letters)  
6. Dear Hospital Pharmacy Letter 
7. Ionsys REMS Website 
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during the review of the first Human Factors Study (study # DHF407-0010) and 
recommending a second Human Factors Study.  

 
November 25, 2014: The Sponsor submitted a letter requesting a teleconference (eCTD 
Seq. No. 0314) with the Agency to discuss the Discipline Review letter on December 2, 
2014.  
 
December 2, 2014: The Agency (DAAAP, DRISK, Office of New Drugs (OND), Office 
of New Drug Quality Assessment (ONDQA), Division of Medication Errors Prevention 
and Analysis (DMEPA), and CDRH) met with the Sponsor to discuss the DR letter and 
possible solutions. The Sponsor proposed the addition of details to the IFUD, which 
would impact the REMS materials, as well as a new HF study to test these changes. The 
Agency proposed the use of revised, agreed upon REMS materials during the next HF 
study. Following the meeting, the Agency issued Information Requests (IR) discussed 
during the teleconference for additional data on the use of medical tape to adhere the 
device to subjects and for additional details on the HF studies. 
 
December 8, 2014: DRISK reviewed the Sponsor's proposed REMS and presented the 
findings to the REMS Oversight Committee (ROC).  The ROC concurred with DRISK's 
modifications to the Sponsor's proposed REMS.    
 
December 11, 2014: DRISK, DAAAP, and DMEPA met to discuss the current labeling 
and comments from CDRH as well as the content of the materials to be included in the 
second HF Study.  
 
December 17, 2014: The Sponsor submitted a response to the medical tape and HF 
Study IR (eCTD Seq. No. 0316) issued by the Agency during the December 2, 2014 
teleconference. The Sponsor’s response included a summary of the observed task failures 
in the HF studies, root cause analysis, mitigations for these risks, and the methodology 
for validating effectiveness of these mitigations.  

December 22, 2014: The Agency issued an email communication with advice regarding 
the second HF Study. The Agency recommended that the HCPs review the Ionsys REMS 
Safety Brochure: Guide for Nurses and Pharmacists (hereafter referred to as the Ionsys 
REMS Safety Brochure), including the Ionsys Instructions for Use and Disposal and the 
Ionsys Guide for Patients, and complete the Ionsys Knowledge Assessment prior to using 
Ionsys.  These REMS materials were attached to the email to the Sponsor. The Agency 
also advised the Sponsor to include the Ionsys Guide for Patients and Ionsys Instructions 
for Use and Disposal in the Ionsys packaging for easy access by patients and HCPs.  
January 9, 2015: The Sponsor submitted a draft protocol for the second HF Study (study # 
HF2014-001; eCTD Seq. No. 0317) along with the revised REMS materials discussed on 
December 22, 2014. 
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January 19, 2015: DMEPA issued their comments for the second HF Study including the 
protocol and REMS materials. 

January 23, 2015: The Sponsor submitted responses to the CMC IR for residual drug 
analysis and the CDRH IR regarding software. 

January 30, 2015:  The Sponsor submitted (eCTD Seq. No. 0322) final versions of the 
following materials for use in the second Human Factors Study (study # study # HF2014-
001): 

1. Final Study Report- HF2014-001: Ionsys Simulated Use Human Factors 
Summative Study 

2. Final Protocol HF2014-001: Simulated Use Human Factors Summative Study 
3. Final Ionsys Instructions for Use and Disposal 
4. Final Ionsys Guide for Patients 
5. Final Ionsys Knowledge Assessment 
6. Final Ionsys REMS Safety Brochure: Guide for Nurses and Pharmacists  

 
February 5, 2015: The Agency issued an IR to gather details on the outcomes of the 
Ionsys Knowledge Assessment that was used during the second Human Factors Study 
(study # HF2014-001). The Sponsor submitted a report (eCTD Seq. No. 0323) of the 
results from the Ionsys Knowledge Assessment used in the second HF Study as a 
response to the IR. This portion of the HF Study involved training 31 HCPs on the safe 
use of Ionsys. The materials used included the Ionsys Instructions for Use and Disposal, 
Ionsys Guide for Patients, and the Ionsys REMS Safety Brochure. After training the HCPs 
completed the Ionsys Knowledge Assessment. Overall, the Sponsor reported that the 
HCPs evaluated demonstrated "good understanding of the key safety features of Ionsys to 
avoid the risks of  accidental exposure."  
 
March 27, 2015: DRISK issued Interim Comments on the Ionsys REMS Document and 
Materials. DAAAP communicated the proposed changes in the documents and sent the 
materials to the Sponsor via email. 
 
April 6, 2015:  The Sponsor submitted the IONSYS REMS appended materials 
(including Ionsys REMS Hospital Enrollment Form, Ionsys REMS Safety Brochure: 
Guide for Nurses and Pharmacists, Ionsys REMS  Knowledge Assessment, Dear 
Healthcare Provider Letter (DHCP) and Dear Hospital Pharmacy (DHP) Letter, and the 
Ionsys REMS Website) via email. These materials are the subject of this review. 
 
April 6, 2015: DRISK recognized that FDA had not provided the Ionsys REMS 
document to the Sponsor.  DAAAP RPM, Kim Compton, emailed the Sponsor the REMS 
document and asked for them to submit back to the Agency via email on April 6, 2015.   
 
April 8, 2015: The Sponsor submitted an updated IONSYS REMS document and Ionsys 
REMS Supporting Document via email, which included a revised Assessment Plan.  
These materials are the subject of this review.  
 

Reference ID: 3740834

(b) (4)

(b) (4)



 5

2 MATERIALS REVIEWED 

2.1 MATERIALS SUBMITTED BY SPONSOR 
1. Ionsys REMS Document 
2. Ionsys REMS Supporting Document 
3. Ionsys REMS Hospital Enrollment Form 
4. Ionsys REMS Safety Brochure: Guide for Nurses and Pharmacists 
5. Ionsys REMS  Knowledge Assessment 
6. Ionsys REMS Website  
7. Dear Healthcare Provider Letters  
8. Dear Hospital Pharmacy Letter  

3 DRISK’S EVALAUATION OF THE PROPOSED REMS  

3.1 ELEMENTS TO ASSURE SAFE USE (ETASU) 

The Sponsor proposed the following universal changes to the Ionsys REMS document 
and Ionsys REMS materials: 

1. "Ionsys," "IONSYS ," and "IONSYS " were changed to "IONSYS" 
2. Capitalization of “Authorized Representative” 
3. Replacement of the term “inpatient hospital” with "certified hospital" from the 

REMS document to align with changes in the PI 
4. To be consistent with proposed language in the PI, some wording has been 

revised (e.g., “ ” changed to “in the hospital”, “ ” changed to 
“leave the hospital”, etc.) 

5. Changed NDA holder from "Incline Therapeutics, Inc." to "The Medicines 
Company" 

Reviewer Comment: DRISK has reviewed the Sponsor's proposed changes and agrees 
with them. 

The Agency proposes the following changes to the Ionsys REMS materials: 

1. Changed " " to "certify"/"certification" 

Rationale: All hospitals must be certified in the Ionsys REMS prior to ordering, 
dispensing, or administering Ionsys. Certification includes submitting the Ionsys 
REMS Hospital Enrollment Form and completing the required Ionsys REMS HCP 
training and education.  Since certification in the Ionsys REMS program is more 
extensive than just submitting the Ionsys REMS Hospital Enrollment Form, we 
recommend using the term certification unless specifically referring to the submission 
of the Ionsys Hospital Enrollment Form.  In order to prevent stakeholder confusion 
between the terms " " and "certification," the materials were revised to use 
the term "certification" consistently.   

3.2 REMS DOCUMENT 
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responsible for providing to the Sponsor. Data of distribution to  
hospitals may not be captured if the term " remains in the statement: 

a. Ensuring that wholesalers/distributors who distribute Ionsys   
 comply with the program requirements for 

wholesalers/distributors. 
b. Ensuring that wholesalers/distributors maintain distribution records of all 

shipments of Ionsys  and agree to provide the data to 
The Medicines Company. 

3.3 IONSYS REMS HOSPITAL ENROLLMENT FORM 

The Sponsor made the following changes to the Ionsys REMS Hospital Enrollment Form 
1. Addition of the following Ionsys REMS contact information: mailing address, fax 

number and website URL. 
2. Clarification that the Authorized Representative must review the tools for HCP 

training and patient education before enrolling in the Ionsys REMS Program. 

Reviewer Comment:  DRISK has reviewed the Sponsor's proposed changes and agrees 
with them and has additional recommendations below.   
In consultation with Office of Compliance, the following revisions to the Ionsys REMS 
Hospital Enrollment Form were made: 

1. Addition of the following language to the second paragraph: 
a. The Authorized Representative must follow IONSYS REMS requirements 

and utilize the educational tools to train hospital staff involved in the 
prescribing, dispensing, and administration of IONSYS.    

2. Attestation #5 was revised as follows to align with the REMS document (see 
Section 3.2 of this review) and explain that the pharmacy and nursing staff must 
not only review the educational materials but also "successfully complete the 
Knowledge Assessment”. 

5)   I will ensure all staff, including pharmacy and nursing staff, involved in 
dispensing or administering IONSYS have been trained on the IONSYS 
REMS Program requirements as described in the IONSYS REMS Safety 
Brochure: Guide for Nurses and Pharmacists (to which the IONSYS 
Instructions for Use and Disposal and the IONSYS Guide for Patients are 
attached) and have successfully completed the IONSYS REMS 
Knowledge Assessment.  This training will be documented.  

3. Attestation #8 was revised as follows to align with the most current REMS 
document (See Section 3.2 of this review): 

8)   I will ensure that all relevant staff the certified hospital staff involved in 
the prescribing, dispensing, and administration of IONSYS are informed 
of risk of respiratory depression and the elements of the IONSYS REMS 
by distributing the Dear Healthcare Provider Letters and Dear Hospital 
Pharmacy Letter to the heads of my inpatient hospital departments within 
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3 weeks of receiving notification of certification in the Ionsys REMS 
program. 

3.4 IONSYS REMS SAFETY BROCHURE: GUIDE FOR NURSES AND PHARMACISTS 

The Sponsor submitted a proposed Ionsys REMS Safety Brochure: Guide for Nurses and 
Pharmacists (Ionsys REMS Safety Brochure), via email, on April 6, 2015. The Sponsor 
agreed with the majority of the REMS document changes proposed by the agency on 
March 27, 2015. In addition to the universal changes note above (see section 3.1 and 3.2), 
the following changes were made: 

1. Removed references to "drug/device combination" describing Ionsys 
2. Changed term "discharge" to "leaves [leaving] the hospital" 
3. Added the following language: 

a. Full Prescribing Information: This document provides the full prescribing 
information for IONSYS (fentanyl iontophoretic transdermal system).  (It 
also includes the IONSYS Guide for Patients as an attachment). 

 

Reviewer Comment:  DRISK has reviewed the Sponsor's proposed changes and agrees 
with them and has additional recommendations below.   

The Agency proposes the following changes to the Ionsys REMS Safety Brochure in 
addition to the universal edits described above (see section 3.1 and 300.2): 

1. Recommendation that the final size of the document be "pocket size" for inclusion 
with each Ionsys. 

2. Edited the following language for consistency with labeling: 
a. Only the patient may activate IONSYS.    Hospital pharmacies will not 

dispense IONSYS for outpatient use. 
b. Ingestion or contact with mucous membranes could lead to absorption of 

a potentially fatal dose of fentanyl. 
c. Patients should immediately inform their nurse or pharmacist if IONSYS 

falls off or it starts beeping 
d. Healthcare providers and those for whom IONSYS is not prescribed 

should avoid contact with the hydrogel - Accidental exposure to an intact 
IONSYS or to the hydrogel component, especially by children, through 
contact with skin or contact with mucous membranes, can result in a fatal 
overdose of fentanyl. 

3. Added "IONSYS Instructions for Use and Disposal" to the Full Prescribing 
Information description for consistency with the Ionsys REMS document.  

3.5 IONSYS REMS KNOWLEDGE ASSESSMENT 
The Sponsor submitted the Ionsys REMS Knowledge Assessment which included 
questions based on the Ionsys REMS Educational Tools. The Sponsor agreed with the 
majority of the REMS document changes proposed by the agency on March 27, 2015. In 
addition to the universal changes note above (see section 3.1 and 3.2), the following 
changes were made by the Sponsor: 
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1. Addition of IONSYS Full Prescribing Information to list of materials to review 
prior to taking the Ionsys REMS Knowledge Assessment 

2. Updated fax number for Authorized Representative 
a. If you are the Hospital Authorized Representative, please fax the 

completed pages to 1-877-488-8601. 
3. Updated instructions for nurses and pharmacists 

a. If you are a Nurse or Pharmacist, please provide your completed 
assessment to your Authorized Representative. 

4. Updated "Affiliation with Hospital" list to include "Hospital Authorized 
Representative," "Nurse," "Pharmacist," and "Other." 

 
Reviewer Comment:  DRISK has reviewed the Sponsor's proposed changes and agrees 
with them.  
The Agency recommends moving Ionsys Full Prescribing Information to the bottom of 
the materials list on page one because all the key risk messages of the Ionsys REMS and 
information within the Knowledge Assessment are covered in the Ionsys REMS Safety 
Brochure and not the Prescribing Information. 

3.6 DEAR HEALTHCARE PROVIDER LETTER (DHCP) AND DEAR HOSPITAL 
PHARMACY (DHP) LETTER 

The Sponsor submitted the DHCP and DHP Letters via email on April 6, 2015. The 
Sponsor agreed with the majority of the changes proposed by the agency on March 27, 
2015. In addition to the universal changes note above (see section 3.1), the following 
changes were made: 

1. Added the following language to both letters: 
a. Full Prescribing Information: This document provides the full prescribing 

information for IONSYS (fentanyl iontophoretic transdermal system).  (It 
also includes the IONSYS Guide for Patients as an attachment). 

b.  tools for healthcare provider training and patient education…to the 
description of the Ionsys REMS Website  

Reviewer Comment: DRISK has reviewed the Sponsor's proposed changes and agrees 
with them.  
The Agency recommends the following revisions to the DHCP and DHP letters:   
Add the following language to all letters:  

 

1. Nurses and pharmacists must review key risk messages for healthcare providers 
using the healthcare provider education and training listed below.  

2. [For the description of the Ionsys REMS Website use the following language:] 
 tools for healthcare provider training and patient education. 

3.  [For the description of Hospital Certification use the following language:] In 
order to complete certification, the Authorized Representative must. 
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3.7 IONSYS REMS WEBSITE 
The Sponsor submitted a draft of the Ionsys REMS Website which includes descriptions 
of the Ionsys product, details of the Ionsys REMS, and links to Ionsys REMS materials. 

Reviewer Comment: Overall, the Agency agrees with the Sponsor's proposed websites 
content and design.  However, we have comments about the functionality and specific 
edits that are discussed below.    
The Agency recommends adding the functionality for HCPs (including nurses and 
pharmacists) as well as the Authorized Representative to log into the website to access 
and review the educational tools as well as complete and record the successful 
completion of the Knowledge Assessment. (See 5.c. & 5.d. below for comment to the 
Sponsor) 

In addition, the Agency has the following recommended edits and revisions to the Ionsys 
REMS Website: 

1. Spell out "Risk Evaluation and Mitigation Strategy" as part of the title "IONSYS 
REMS Program."   

2. Change "Resource for Patient" to "Resources for Patients"  
3. Reorganization of the listed REMS materials to move Ionsys REMS Safety 

Brochure and Knowledge Assessment up the list 
4. Addition of the following on the Hospital Certification page 

a. Add the following text: 
i. "Hospitals will be notified that they have been certified in the 

IONSYS REMS program" 
ii. "Hospitals must put processes and procedures in place to ensure 

that IONSYS is not dispensed for use outside of a certified 
hospital." 

iii. "The Medicines Company will verify every year that the 
Authorized Rep. is the current designated AR." 

b. Add an additional step, "Train," between the "Distribute" and "Maintain." 
With the following descriptive text: 

i. "Train all staff who dispense or administer Ionsys (nurses and 
pharmacists) and ensure they complete the knowledge 
assessment." 

5. Revise the Healthcare Provider page as follows:  

a. Revise the first sentence to state: "Nurses and Pharmacists within a 
hospital are required complete IONSYS education and take the IONSYS 
REMS Knowledge Assessment.  This will ensure proper dispensing and 
administration of IONSYS.   To complete the education and take the 
IONSYS REMS Knowledge Assessment, the following steps should be 
followed:" 

b. Add a new header, "Roles of Nurses and Pharmacists in the IONSYS 
REMS Program," and the following text: 
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i. "Hospital nurses play a critical role in ensuring the safe use of 
IONSYS.   Before administering IONSYS, all nurses must be 
trained on its safe use, including its assembly, application, trouble 
shooting, and safe removal/disposal of IONSYS before each 
patient leaves the hospital.  This also includes understanding that 
IONSYS can only be used in a hospital setting.   

Nurses should also be involved in educating the patient on how to 
use IONSYS in a safe manner, responding to alerts/notifications 
and alarms, ensuring proper adhesion of IONSYS, monitoring 
analgesic use from the digital display on the controller screen, and 
discontinuing/disposing IONSYS after patient use.  

Pharmacists must also be trained since they will play an important 
role in the safe use of IONSYS.  Pharmacists may be asked to take 
the lead in developing and implementing the processes and 
procedures necessary for their hospital to become certified by the 
IONSYS REMS Program.  They may also be asked to assist in 
training other hospital staff in the safe use of IONSYS. 
Additionally, they could serve as a resource when IONSYS is 
implemented hospital-wide.  Finally, pharmacists will order 
IONSYS from wholesalers, dispense them to the appropriate 
controlled storage locations on hospital floors, help with 
troubleshooting, and ensure that patients do not receive IONSYS 
as a medication when they leave the hospital." 

c. Consider adding an option for HCPs to complete the Knowledge 
Assessment online and add clear instructions for nurses and pharmacists 
on how they can use the website to complete the education and knowledge 
assessment. 

d. Consider adding an option for the HCPs education and knowledge 
assessments to be logged for each participant and accessible by the 
Authorized Representative for each hospital 

6. On the Hospital Attestation page add the following language: 

a. "To complete the certification in the IONSYS REMS, please review the 
attestation section below." 

3.8 TIMETABLE FOR SUBMISSION OF ASSESSMENTS 
The Sponsor has submitted a timetable for submission of assessments, which does not 
require any revisions. 

3.9 SUPPORTING DOCUMENT 
The Sponsor has submitted a Supporting Document including updates to the company 
name and contact information, a description of ETASU, Implementation System, and a 
Timetable for Submission of Assessments.  
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Reviewer Comments: The Agency recommends the incorporation of the Assessment Plan 
(see section 3.10) within the Supporting Document, alignment with the updated REMS 
document, and alignment with the edits found in the redlined version of the Supporting 
Document which was provided to the Sponsor, via email on April 16, 2015.  
In addition, the Agency recommends the Sponsor make the following updates to the 
REMS Supporting Document.: 

1. Background section: Addition of the following language, "Multiple IONSYS 
units should not be used at the same time." 

2. Removal of " " and " " and addition of "respiratory depression 
resulting from accidental exposure to persons for whom [Ionsys] is not 
prescribed" to align with the updated REMS goals. 

3. Including more detail on the functionality of the Ionsys REMS Website 
4. Clarification on terms used to describe the Ionsys REMS Website 

a. Details for the term  
b. Ionsys REMS Program Call Center days/hours 
c. Details on the how non-compliance is "confirmed" 

5. Addition of a detailed Assessment Plan (see section 3.4 ) and Audit Plan (see 
section 3.9.1) 

6. Addition of assessment criteria for the proposed Audit Plan 

3.9.1 Audit Plan 
The Sponsor has not submitted an Audit Plan. Therefore, the Agency recommends the 
addition of an Audit Plan which includes, but is not limited to, the following criteria: 

A. Verify the documentation that the Authorized Representative on file, with the 
Sponsor, is currently active. 

B. Verify the documentation of the distribution of the Dear Healthcare Provider 
and Dear Hospital Pharmacy letters by the Authorized Representative within 
three weeks of receiving certification of enrollment in IONSYS REMS. 

C. Review of all internal formal procedures for IONSYS addressing: 

1. Product handling and storage 

2. Data management and data recording systems 

3. Adverse event reporting for cases of 

a. respiratory depression and  

b. accidental exposure resulting in respiratory depression 

4. Training staff new to administering and dispensing IONSYS 

5. Storage and dissemination of IONSYS REMS materials 

6. Inventory reconciliation. 
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D. Verify the documentation that all staff new to administering and dispensing 
IONSYS are trained using the IONSYS REMS training materials. 

E. Evaluate the data management system, including the certified hospital “walk 
through” of a prescription process for IONSYS 

F. Evaluate the certified hospital's process to prevent outpatient dispensing. 

G. Review of ‘cases of interest’ as identified throughout the year by MDCO 
such as  errors dispensing IONSYS. 

H. Review of any corrective action plan developed throughout the year or 
resultant from prior audit. Review of cases of noncompliance with the 
IONSYS REMS. 

An audit report will be provided to each certified hospital's Authorized Representative 
which will detail any corrective actions identified. The correction actions will be 
monitored for improvement in subsequent audits. The results of the audits will be 
summarized and included in IONSYS REMS assessment reports as detailed in the 
Section 5 REMS Assessment Plan. Audits topics are subject to change based on 
outcomes of prior audits. 

Hospital audits will be carried out by an external vendor identified through selection 
criteria and following MDCO SOPs. The vendor will be required to ensure patient 
confidentiality will be maintained at all times. Auditor(s) will not be allowed to retain 
materials that may include any patient information protected under patient privacy laws. 

 

3.10 REMS ASSESSMENT PLAN 
The Sponsor submitted an updated Assessment Plan based on communication with the 
Agency. DRISK and Office of Compliance met and agree upon the following Ionsys 
Assessment Plan.  The Sponsor must incorporate the following Assessment Plan into the 
Ionsys REMS Supporting Document: 

 
The following metrics should be reported for every reporting period, unless specified 
otherwise, to assess the effectiveness of the IONSYS REMS program: 
 

a) IONSYS REMS Program Implementation Metrics 

1. Dates of IONSYS REMS program launch, to be completed for the first 6 
month assessment only, should include the following: 

a. REMS website goes live 
b. REMS Call Center is operational  
c. Hospitals are able to complete the REMS certification process  
d. First notification of hospital certification is sent  
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b) Ionsys REMS Program Utilization Metrics (Provide data for each reporting period 
and cumulatively) 
1. Hospital enrollment and education statistics 

a. Number of Hospitals enrolled stratified by: 
i. State 

ii. Method of enrollment (i.e., online or fax or mail or e-mailed) 

b. Number of incomplete enrollments, and the number of these that 
subsequently became enrolled 

c. Number of sent certification notification letters and returned mailings for 
each reporting period  

d. Number of Hospital Authorized Representatives who successfully 
completed the  Knowledge Assessment for 
each reporting period and cumulatively  

i. Descriptive statistics (mean, median, and range) of the number of 
attempts associated with completion of IONSYS REMS Knowledge 
Assessment 

ii. Correct answer rates for each question in the IONSYS REMS 
Knowledge Assessment 

e. Number of Hospitals inactivated for non-compliance with the IONSYS 
REMS Program requirements and reasons for  for each 
reporting period and cumulatively in tabular format 

2. Compliance with the IONSYS REMS-required distribution statistics 
a. Number of wholesalers/distributors enrolled  
b. The number of orders received and shipped for IONSYS  
c. Number of certified  that have received at least one shipment of 

Ionsys 
d. Number of orders shipped to non-certified or  hospital 

locations and corrective actions taken for each non-compliance instance  
 

3. Compliance with the IONSYS REMS-required dispensing statistics 
a. Number of accidental exposures to IONSYS in the inpatient setting, 

stratified by the following: 
i. Healthcare providers  

ii. Patients for whom IONSYS is not prescribed  
iii. Pediatric non-patients  
iv. Other non-patients  

b. A root cause analysis for accidental exposures  
 

c) Periodic Surveys of healthcare providers  
1. A random sample of healthcare providers who prescribe, dispense, or 

administer IONSYS will be selected to assess their understanding regarding 
the key risk messages, appropriate use of IONSYS, and IONSYS REMS 
program requirements through periodic knowledge, attitude, and behavior 
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(KAB) surveys.  Survey results will be reported annually after the initial 
IONSYS REMS approval.   

 
d) Non-compliance and other issues 

1. Frequently asked questions and problems identified by the IONSYS REMS 
Call Center. 

2. Description of any incidents of prescribing/dispensing from non-IONSYS 
REMS certified hospitals and any incidents of dispensing of IONSYS for 
outpatient use.  

3. The number of inpatient prescriptions of IONSYS dispensed on the same day 
as discharge  

4. Corrective actions for non-compliance with REMS requirements, if 
identified, as well as the outcomes of the corrective actions will be specified 
for the reporting period. 

e) Adverse Events 
1. Number and descriptions of post-marketing adverse event reports of the 

following adverse events received by the Sponsor during the reporting 
period, and cumulatively  

a. Reports of abuse, overdose, accidental exposure, respiratory depression, or 
other serious complications associated with IONSYS 

b. Any serious adverse events associated with a dispensed and unused 
IONSYS 

c. Any adverse events reported from a non-IONSYS REMS certified hospital 
d. Any medication errors associated with IONSYS   

 
f) Audit Results for each reporting period and cumulatively, including but not 

limited to: 
1. Number of audited hospitals. 
2. Summarize all instances of non-compliance and resulting improvement 

plans.  Group these observations into critical, major, or minor.  Provide a 
definition for each category (critical, major, minor) 

3. Identify the REMS Improvement Plans (RIPs) from the current reporting 
period and from previous reporting periods that were implemented during the 
current reporting period 

4. For any Continuous Improvement Plans (CIPs) not completely implemented, 
explain why they are not complete and provide an expected completion date 

 

4 RECOMMENDATIONS FOR THE REVIEW DIVISION 
DRISK recommends that the following comments below (Section 5: Comments for the 
Applicant) be sent to the Sponsor. The Agency expects official resubmission of the 
agreed upon version of the IONSYS REMS document and REMS appended materials via 
the gateway on Friday, April 24, 2015 in order to allow for review prior to the goal action 
date.  The comments below are based on DRISK’s review of the submission. In addition, 
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the Sponsor should revise the REMS document and materials based on the redlined 
versions which are appended to this review. 
 

5 COMMENTS FOR THE APPLICANT 
The Agency has reviewed the IONSYS REMS document and appended materials.  

We have the following General Comments about the IONSYS REMS Materials: 
1. For version control, we used the track change version of materials that were 

sent from the sponsor as our base documents, accepted all changes, and 
provided our track changes to those files. 

2. Note that REMS materials are not appropriate for use in a promotional 
manner. 

3. Final language in all REMS materials should reflect what is in the approved 
REMS document and the text of all REMS materials must match the final 
label. 

4. Make new changes noted in the MS Word documents in the pdf versions as 
well. 

5. Use bold and italics font consistently when noting titles of IONSYS materials 
in all of the letters and materials. 

6. Ensure consistency in the titles of the materials throughout all of the REMS 
materials, including the website.   The final titles are as follows: 

 IONSYS REMS Safety Brochure:  Guide for Nurses and Pharmacists  

 IONSYS REMS Knowledge Assessment  

 IONSYS REMS Hospital Enrollment Form 

 IONSYS REMS Website 

 Dear Hospital Pharmacy Letter 

 Dear Healthcare Provider Letter - Department Head:  Surgery 

 Dear Healthcare Provider Letter - Department Head:  Orthopedics  

 Dear Healthcare Provider Letter - Department Head:  Nursing 

 Dear Healthcare Provider Letter - Department Head:  Obstetrics and 
Gynecology 

 Dear Healthcare Provider Letter - Department Head:  Anesthesia 

The following Agency recommendations are grouped by REMS material. Please make 
the following revisions to the materials before the next submission. 

For the Ionsys REMS Hospital Enrollment Form, the Agency recommends the 
following: 

1. Provide a darker font color for the boxed section the authorized representative 
will complete.  As currently noted in the pdf version, the font may not copy or 
fax well, as the font color is too light (gray). 

2. Addition of the following language to the second paragraph: 
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a. The Authorized Representative must follow IONSYS REMS requirements 
and utilize the educational tools to train hospital staff involved in the 
prescribing, dispensing, and administration of IONSYS.    

3. Attestation #5 was revised as follows to align with the REMS document and 
explain that the pharmacy and nursing staff must not only review the educational 
materials but also successfully complete the Knowledge Assessment. Addition of 
the following language: 

a. 5) I will ensure all staff, including pharmacy and nursing staff, involved in 
dispensing or administering IONSYS have been trained on the IONSYS 
REMS Program requirements as described in the IONSYS REMS Safety 
Brochure: Guide for Nurses and Pharmacists (to which the IONSYS 
Instructions for Use and Disposal and the IONSYS Guide for Patients are 
attached) and have successfully completed the IONSYS REMS 
Knowledge Assessment.  This training will be documented.  

4. Attestation #8 was revised as follows to align with the most current REMS 
document with addition of the following language:: 

a. 8) I will ensure that all relevant staff the certified hospital staff involved in 
the prescribing, dispensing, and administration of IONSYS are informed 
of risk of respiratory depression and the elements of the IONSYS REMS 
by distributing the Dear Healthcare Provider Letters and Dear Hospital 
Pharmacy Letter to the heads of my inpatient hospital departments within 
3 weeks of receiving notification of certification in the Ionsys REMS 
program. 

 

For the Ionsys REMS Safety Brochure: Guide for Nurses and Pharmacists, the 
Agency recommends the following: 

1. Indicate to FDA the dimensions of this brochure when printed and how it will be 
folded for inclusion with IONSYS.  Consider proposing a smaller "pocket-size" 
version that would not need to be folded for inclusion with IONSYS.  This would 
enable the busy nurse to keep the guide in her pocket for future reference.  The 
current 8 X 11.5 version is fine for downloading from the IONSYS REMS 
website.  A similar pocket size for the IONSYS IFUD would also be beneficial 
for the nurse and pharmacist. 

2. Edited the following language for consistency with labeling: 
a. Only the patient may activate IONSYS.    Hospital pharmacies will not 

dispense IONSYS for outpatient use. 
b. Ingestion or contact with mucous membranes could lead to absorption of a 

potentially fatal dose of fentanyl. 
c. Patients should immediately inform their nurse or pharmacist if IONSYS falls 

off or it starts beeping 
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d. Healthcare providers and those for whom IONSYS is not prescribed should 
avoid contact with the hydrogel - Accidental exposure to an intact IONSYS or 
to the hydrogel component, especially by children, through contact with skin 
or contact with mucous membranes, can result in a fatal overdose of fentanyl . 

3. Added "IONSYS Instructions for Use and Disposal" to the Full Prescribing 
Information description for consistency with the Ionsys REMS document. 

4. Add page numbers to this guide if there is a possibility the pages could be printed 
separately. 

5. Make changes noted in the MS Word document in the pdf version as well. 

 

For the Ionsys REMS Knowledge Assessment, the Agency recommends moving Ionsys 
Full Prescribing Information to the bottom of the materials list on page one because most 
of the information in the Knowledge Assessment is covered in the REMS Safety 
Brochure and not the Prescribing Information. Provide a darker font color for the boxed 
section the authorized representative will complete.  As currently noted in the pdf 
version, the font may not copy or fax well, as the font color is too light (gray).    

Note that the DHCP letters for anesthesia, nursing, orthopedics, and obstetrics-
gynecology were in PDF form and were not edited individually. However, the comments 
in this section apply to all DHCP letters. 

For the Dear Healthcare Provider and Dear Hospital Pharmacy Letters, the Agency 
recommends the following: 
1. Add the following language to all letters: 

a. Full Prescribing Information: This document provides the full prescribing 
information for IONSYS (fentanyl iontophoretic transdermal system).  (It 
also includes the IONSYS Instructions for Use and Disposal and the 
IONSYS Guide for Patients as an attachment). 

b. Nurses and pharmacists must review key risk messages for healthcare 
providers using the healthcare provider education and training listed 
below.  

c. [For the description of the Ionsys REMS Website use the following 
language:]The tools for healthcare provider training and patient 
education… 

d.  [For the description of Hospital Certification use the following language:] 
In order to complete certification, the Authorized Representative must... 

2. Note a minor edit in Item #6 in the letter (IONSYS REMS website):  Change "The 
tools" to "Tools" in all of the following letters (MS Word and pdf versions): 

a. IONSYS Dear Hospital Pharmacy Letter  
b. IONSYS Dear Chief of Surgery Letter 
c. IONSYS Dear Chief of OB/GYN Letter 
d. IONSYS Dear Chief of Nursing Letter 
e. IONSYS Dear Chief of Anesthesia Letter 
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f. IONSYS Dear Chief of Orthopedics Letter 
3. Add "page 1 of 2" and "page 2 of 2" to the bottom of all letters, to ensure the 

recipients read the entire content of the letters. 
4. Use a slightly larger and bold font for the salutation "Dear Department Head, 

Nursing," etc. in all of the letters, so the reader clearly knows the letter is addressed to 
him/her. 

5. Add the additional text as the second of now five bullets under "Safe Use of 
IONSYS" on all letters:  "Nurses and pharmacists must review key risk messages for 
healthcare providers using the healthcare provider education and training listed 
below." 

6. Note changes in the term " " to "certified" in all of the letters to more 
accurately describe the REMS requirements and for consistency.  This does not apply 
to the title of the enrollment form. 

 

 

For the IONSYS REMS Website, the Agency has the following recommendations: 

 
1. Spell out Risk Evaluation and Mitigation Strategy as part of the title "IONSYS REMS 

Program."   
2. Change "Resource for Patient" to "Resources for Patients"  
3. FDA notes the link www.IONSYSREMS.com and toll free number such as 1-877-

488-6835.  These items should represent a direct link to only REMS related 
information and should not be promotional in tone.  Note that the REMS specific 
website should not be the sole source of approved REMS materials. 

4. Place a link to the IONSYS REMS website on the IONSYS website. 
5. Note comments regarding additional changes needed to the text throughout the 

website. 
6. Ensure consistency with the IONSYS REMS and REMS Supporting Document so the 

content and functionality (i.e. certification process) of the IONSYS REMS website 
matches these two documents. 

7. Ensure that all references to the REMS goals match text in the final REMS document. 
8. Change all references from  to certify/certification, other than the 

title of the IONSYS REMS Hospital Enrollment Form. 
9. Throughout the website, list the IONSYS materials in the following order: 

a. IONSYS REMS Hospital Enrollment Form 
b. IONSYS REMS Safety Brochure:  Guide for Nurses and Pharmacists  
c. IONSYS REMS Knowledge Assessment  
d. Dear Healthcare Provider Letter - Department Head:  Surgery 
e. Dear Healthcare Provider Letter - Department Head:  Anesthesia 
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f. Dear Healthcare Provider Letter - Department Head:  Nursing 
g. Dear Healthcare Provider Letter - Department Head:  Obstetrics and 

Gynecology 
h. Dear Healthcare Provider Letter - Department Head:  Orthopedics  
i. Dear Hospital Pharmacy Letter 
j. IONSYS Instructions for Use 
k. IONSYS Guide for Patients 
l. Full Prescribing Information 

10. Provide additional information/clear screen shots regarding the functionality and 
purpose of the website pages, especially as they relate to screenshot pages 15-19.  
The Agency needs to understand the online process for hospital enrollment, how 
individuals complete the knowledge assessment, and the designation of the 
authorized representative. 

11. Note these additional questions related to specific webpages: 
a. Page 11 Hospital Certification:  Add additional text to note the additional 

responsibilities of a certified hospital.  (See the brief text proposed by FDA in 
the track change comment bubble).  Also add the step Train in between the 
steps Distribute and Maintain in this continuum of hospital certification - on 
this web page and other pages that show these steps.  Note additional 
descriptive text in the comment bubble to describe this new Train step. 

b. Page 12  Hospital Certification:  Show more clearly where the Authorized 
Representative (AR) should go next to begin to review the education 
resources (i.e. need to register as the AR and the hospital BEFORE he/she 
comes to #20 Education Landing page).  This is needed in case they choose 
NOT to click on the Certify button on the web home page first. 

Add the following text: 
i. Hospitals will be notified that they have been certified in the 

IONSYS REMS program 
ii. Hospitals must put processes and procedures in place to ensure that 

IONSYS is not dispensed for use outside of a certified hospital. 
iii. The Medicines Company will verify every year that the Authorized 

Rep. is the current designated AR. 

 
c. Page 13 :  Note clear instructions for nurses and 

pharmacists re: if/how they can use the website to complete the education and 
Knowledge Assessment (KA).  OR, is this just for the authorized 
representative who has registered him/herself in the REMS program?  If staff 
nurses/pharmacists cannot use the website to complete and submit the KA, 
then this should be made clear on this webpage and on the KA Landing Page 
37. 
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Consider adding an option for HCPs to complete the Knowledge Assessment 
online and upon successful completion, the HCP information would 
automatically populate to the Authorized Representative/certified hospital's 
dashboard.  For example, the website could allow for the following:   

i. A HCP (nurse or pharmacist) enters basic demographic 
information (name, DOB) as well as the hospital enrollment 
number/certification ID (which MDCO will uniquely assign and 
provide to the authorized representative after enrollment per the 
Supporting Document) 

ii. HCP completes the KA online 
iii. Once completed successfully, the HCP demographic information 

would be listed on a "dashboard" for the authorized 
representative/certified hospital 

iv. This dashboard could serve as the hospitals documentation of 
training and could be accessed for audit purposes 

Revise the first sentence of this webpage to state the following language: 
i. Nurses and Pharmacists within a hospital are required complete 

IONSYS education and take the IONSYS REMS Knowledge 
Assessment.  This will ensure proper dispensing and administration of 
IONSYS.   To complete the education and take the IONSYS REMS 
Knowledge Assessment, the following steps should be followed: 

Add a new header, "Roles of Nurses and Pharmacists in the IONSYS REMS 
Program," and the addition of the following text: 

i. Hospital nurses play a critical role in ensuring the safe use of IONSYS.   
Before administering IONSYS, all nurses must be trained on its safe use, 
including its assembly, application, trouble shooting, and safe 
removal/disposal of IONSYS before each patient leaves the hospital.  
This also includes understanding that IONSYS can only be used in a 
hospital setting.   

Nurses should also be involved in educating the patient on how to use 
IONSYS in a safe manner, responding to alerts/notifications and alarms, 
ensuring proper adhesion of IONSYS, monitoring analgesic use from the 
digital display on the controller screen, and discontinuing/disposing 
IONSYS after patient use.  

Pharmacists must also be trained since they will play an important role 
in the safe use of IONSYS.   

Pharmacists may be asked to take the lead in developing and 
implementing the processes and procedures necessary for their hospital 
to become certified by the IONSYS REMS Program.  They may also be 
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asked to assist in training other hospital staff in the safe use of IONSYS. 
Additionally, they could serve as a resource when IONSYS is 
implemented hospital-wide.  Finally, pharmacists will order IONSYS 
from wholesalers, dispense them to the appropriate controlled storage 
locations on hospital floors, help with troubleshooting, and ensure that 
patients do not receive IONSYS as a medication when they leave the 
hospital. 

 
d. Page 15 Create an Account:  Clarify who will need to create an account?  Is 

it just for the authorized representative (AR) who will enroll his/her hospital?  
If so, note that only the AR needs to create an account - so others don't need to 
do so unnecessarily or in error.  Or, as noted above, could/should the hospital 
nurse or pharmacist create an account so the authorized representative could 
keep a record of those to set up an account, take the training, and successfully 
complete the knowledge assessment?  Note that the Aveed REMS Program 
provides a similar option on their website here:  
https://www.aveedrems.com/AveedUI/rems/slhpc.action  

e. :  Note to sponsor:  Is this the webpage that will 
pop up if the user selects "Suggest Username" in the screen on the previous 
page OR if the user clicks on "Forgot Username"?  Clarify this for the user. 

f. Page 47 Knowledge Assessment - Success Page:   Clarify who will be able to 
click on the NEXT button for certification?  Is it just the authorized 
representative or any nurse/pharmacist who completes the training?   (See 
previous comments.)  If a staff nurse or pharmacist successfully completes the 
KA, where will they be taken? Will the online system keep track of their 
individual completion of the KA?  Only hospitals will be certified, not 
individual staff members or authorized representatives.  Therefore, the last 
sentence should read, "Please press the Next button to complete your 
hospital's certification in the IONSYS REMS Program."  (emphasis added). 

g. Page 48 Hospital Attestation: Add the following language: 
i. To complete the certification in the Ionsys REMS, please review 

the attestation section below. 
h. Page 52 My Dashboard:  Note to sponsor:  Is this dash board just for the 

Authorized Representative?  If so, it should be titled Authorized 
Representative's Dashboard. As noted earlier, could the AR keep track of who 
has completed the REMS training and knowledge assessment on this 
dashboard? 

i. Page 54 Hospital Certification Progress - Incomplete Certification:  Clarify 
how one authorized representative can easily use this website to enroll more 
than one hospital and still use his/her same information/credentials. 
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12. A demonstration of the functionality of the website is not required.  However, 
please provide clear updated screen shots to indicate the step by step process re: 
how the webpages will be used for each audience (AR, nurse, pharmacist, patient, 
etc.) 

ATTACHMENTS 
 

1. Ionsys REMS document  
2. Ionsys Hospital Enrollment Form 
3. Ionsys REMS Safety Brochure: Guide for Nurses and Pharmacists (including  

Instructions for Use and Disposal)  
4. Ionsys Knowledge Assessment 
5. Dear Healthcare Provider Letter and Dear Hospital Pharmacy Letter 
6. Ionsys REMS Website 
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Internal Consult 
****Pre-decisional Agency Information**** 

Please Note: The following review is for DRISK only and should not be used to provide comments to the 
sponsor. 
To:   Joan E. Blair, Health Communications Analyst, DRISK  
   
From:  L. Shenee’ Toombs, Regulatory Review Officer 
  
CC: L. Shenee’ Toombs, Regulatory Review Officer 

Sam Skariah, Team Leader 
  Vaishali Jarral, SRPM, OSE 

Kimberly Lehrfeld, Team Leader, DRISK 
 Danny Gonzalez, Risk Management Analyst, DRISK 

Carole Broadnax 
CDER-OPDP-RPM 
Michael Wade 

     
Date:  April 23, 2015 
 
Re:  NDA 021338 
  Ionsys (fentanyl iontophoretic transdermal system), CII 
  Comments on draft Risk Evaluation and Mitigation Strategies (REMS)  
  Materials (Submission date: June 12, 2014) 
 
Materials Reviewed 
 
OPDP has reviewed the following proposed REMS materials for Ionsys: 
 

• Healthcare Provider (HCP) REMS Materials: 
o Important Safety Information (ISI) 

 
 
The version of the draft REMS materials used in this review were provided by DAAAP 

Office of Prescription Drug Promotion 
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(Kim Compton) via email on April 20, 2015 and it is attached to the end of this review. 
 

OPDP offers the following comments on the draft REMS material for Ionsys. 
 
General Comment 
 
Please remind the sponsors that REMS materials are not appropriate for use in a 
promotional manner. 
 
OPDP notes the link www.IONSYSREMS.com and toll free numbers such as 1-877-
488-6835.  OPDP recommends that these items represent a direct link to only REMS 
related information and not be promotional in tone. Furthermore, we remind the sponsor 
that the REMS specific website should not be the sole source of approved REMS 
materials. 
 
OPDP notes that the Ionsys PI is still being reviewed and modified. Therefore, we 
recommend that the REMS material be revised, as appropriate, to reflect all changes 
in the final approved Ionsys PI. 
 
REMS Materials 
 
OPDP does not object to including the following materials in the REMS program (please 
see Specific Comment[s] below): 
 

• Healthcare Provider (HCP) REMS Materials: 
o Important Safety Information (ISI) 

 
Specific Comments 
OPDP recommends the following revisions for the following REMS piece: 
 

• Important Safety Information (ISI) 
 

o The proposed ISI includes the following statement, “Topical Skin 
Reactions: Topical skin reactions may occur with use of IONSYS.  

” (underlined emphasis original; bolded emphasis added). 
This language is inconsistent with section 5.7 of the draft PI.  According to  
the WARNINGS AND PRECAUTIONS section of the draft PI, 
“…Reactions generally resolve without treatment.  If a severe skin reaction 
is observed, remove IONSYS and discontinue further use.”  OPDP 
recommends revising this statement to be consistent with the draft PI. 

  
Thank you for your consult.   
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Internal Consult 
****Pre-decisional Agency Information**** 

Please Note: The following review is for DRISK only and should not be used to provide comments to the 
sponsor. 
To:   Joan E. Blair, Health Communications Analyst, DRISK  
   
From:  L. Shenee’ Toombs, Regulatory Review Officer 
  
CC: L. Shenee’ Toombs, Regulatory Review Officer 

Sam Skariah, Team Leader 
  Vaishali Jarral, SRPM, OSE 

Kimberly Lehrfeld, Team Leader, DRISK 
 Danny Gonzalez, Risk Management Analyst, DRISK 

Carole Broadnax 
CDER-OPDP-RPM 
Michael Wade 

     
Date:  April 14, 2015 
 
Re:  NDA 021338 
  Ionsys (fentanyl iontophoretic transdermal system), CII 
  Comments on draft Risk Evaluation and Mitigation Strategies (REMS)  
  Materials (Submission date: June 12, 2014) 
 
Materials Reviewed 
 
OPDP has reviewed the following proposed REMS materials for Ionsys: 
 

• Healthcare Provider (HCP) REMS Materials: 
o IONSYS REMS Safety Brochure: Guide for Nurses and Pharmacists 
o IONSYS REMS Knowledge Assessment 
o IONSYS REMS Hospital Enrollment Form 
o Dear Hospital Pharmacy Letter 

Office of Prescription Drug Promotion 
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o Dear Healthcare Provider Letter-Department Head: Surgery 
o Dear Healthcare Provider Letter-Department Head: Orthopedics 
o Dear Healthcare Provider Letter-Department Head: Nursing 
o Dear Healthcare Provider Letter-Department Head: Obstetrics and 

Gynecology 
o Dear Healthcare Provider Letter-Department Head: Anesthesia 

 
• HCP and Direct-to-Consumer (Patient) REMS Materials: 

o IONSYS REMS Website 
 
The version of the draft REMS materials used in this review were provided by DRISK 
(Joan Blair) via email on April 8, 2015 and they are attached to the end of this review. 

 
OPDP offers the following comments on these draft REMS materials for Ionsys. 
 
General Comment 
 
Please remind the sponsors that REMS materials are not appropriate for use in a 
promotional manner. 
 
OPDP notes the link www.IONSYSREMS.com and toll free numbers such as 1-877-
488-6835.  OPDP recommends that these items represent a direct link to only REMS 
related information and not be promotional in tone. Furthermore, we remind the sponsor 
that the REMS specific website should not be the sole source of approved REMS 
materials. 
 
OPDP notes that the Ionsys PI is still being reviewed and modified. Therefore, we 
recommend that the REMS materials be revised, as appropriate, to reflect all changes 
in the final approved Ionsys PI. 
 
REMS Materials 
 
OPDP does not object to including the following materials in the REMS program (please 
see Specific Comment[s] below): 
 

• Healthcare Provider (HCP) REMS Materials: 
o IONSYS REMS Safety Brochure: Guide for Nurses and Pharmacists 
o IONSYS REMS Knowledge Assessment 
o IONSYS REMS Hospital Enrollment Form 
o Dear Hospital Pharmacy Letter 
o Dear Healthcare Provider Letter-Department Head: Surgery 
o Dear Healthcare Provider Letter-Department Head: Orthopedics 
o Dear Healthcare Provider Letter-Department Head: Nursing 
o Dear Healthcare Provider Letter-Department Head: Obstetrics and 

Gynecology 
o Dear Healthcare Provider Letter-Department Head: Anesthesia 
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patients. Failures occurred when administering the medication, interpreting the audio 
cues, and understanding the device's digital display.  

 
November 10, 2014: The Division of Anesthesia, Analgesia, and Addiction Products 
(DAAAP) issued a Discipline Review3 (DR) letter explaining the deficiencies discovered 
during the review of the first Human Factors Study (study # DHF407-0010) and 
recommending a second Human Factors Study.  

 
November 25, 2014: The Sponsor submitted a letter requesting a teleconference (eCTD 
Seq. No. 0314) with the Agency to discuss the Discipline Review letter on December 2, 
2014.  
 
December 2, 2014: The Agency (DAAAP, DRISK, Office of New Drugs (OND), Office 
of New Drug Quality Assessment (ONDQA), Division of Medication Errors Prevention 
and Analysis (DMEPA), and CDRH) met with the Sponsor to discuss the DR letter and 
possible solutions. The Sponsor proposed the addition of details to the IFUD, which 
would impact the REMS materials, as well as a new HF study to test these changes. The 
Agency proposed the use of revised, agreed upon REMS materials during the next HF 
study. Following the meeting, the Agency issued Information Requests (IR) discussed 
during the teleconference for additional data on the use of medical tape to adhere the 
device to subjects and for additional details on the HF studies. 
 
December 8, 2014: DRISK reviewed the Sponsor's proposed REMS and presented the 
findings to the REMS Oversight Committee (ROC).  The ROC concurred with DRISK's 
modifications to the Sponsor's proposed REMS.    
 
December 11, 2014: DRISK, DAAAP, and DMEPA met to discuss the current labeling 
and comments from CDRH as well as the content of the materials to be included in the 
second HF Study.  
 
December 17, 2014: The Sponsor submitted a response to the medical tape and HF 
Study IR (eCTD Seq. No. 0316) issued by the Agency during the December 2, 2014 
teleconference. The Sponsor’s response included a summary of the observed task failures 
in the HF studies, root cause analysis, mitigations for these risks, and the methodology 
for validating effectiveness of these mitigations.  

December 22, 2014: The Agency issued an email communication with advice regarding 
the second HF Study. The Agency recommended that the HCPs review the Ionsys REMS 
Safety Brochure: Guide for Nurses and Pharmacists (hereafter referred to as the Ionsys 
REMS Safety Brochure), including the Ionsys Instructions for Use and Disposal and the 

                                                 
3 For additional details on the Discipline Review letter please see the document filed on November 10, 
2014. 
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Ionsys Guide for Patients, and complete the Ionsys Knowledge Assessment prior to using 
Ionsys.  These REMS materials were attached to the email to the Sponsor. The Agency 
also advised the Sponsor to include the Ionsys Guide for Patients and Ionsys Instructions 
for Use and Disposal in the Ionsys packaging for easy access by patients and HCPs.  
January 9, 2015: The Sponsor submitted a draft protocol for the second HF Study (study # 
HF2014-001; eCTD Seq. No. 0317) along with the revised REMS materials discussed on 
December 22, 2014. 

January 19, 2015: DMEPA issued their comments for the second HF Study including the 
protocol and REMS materials. 

January 23, 2015: The Sponsor submitted responses to the CMC IR for residual drug 
analysis and the CDRH IR regarding software. 

January 30, 2015:  The Sponsor submitted (eCTD Seq. No. 0322) final versions of the 
following materials for use in the second Human Factors Study (study # study # HF2014-
001): 

1. Final Study Report- HF2014-001: Ionsys Simulated Use Human Factors 
Summative Study 

2. Final Protocol HF2014-001: Simulated Use Human Factors Summative Study 
3. Final Ionsys Instructions for Use and Disposal 
4. Final Ionsys Guide for Patients 
5. Final Ionsys Knowledge Assessment 
6. Final Ionsys REMS Safety Brochure: Guide for Nurses and Pharmacists  

 
February 5, 2015: The Agency issued an IR to gather details on the outcomes of the 
Ionsys Knowledge Assessment that was used during the second Human Factors Study 
(study # HF2014-001). The Sponsor submitted a report (eCTD Seq. No. 0323) of the 
results from the Ionsys Knowledge Assessment used in the second HF Study as a 
response to the IR. This portion of the HF Study involved training 31 HCPs on the safe 
use of Ionsys. The materials used included the Ionsys Instructions for Use and Disposal, 
Ionsys Guide for Patients, and the Ionsys REMS Safety Brochure. After training the HCPs 
completed the Ionsys Knowledge Assessment. Overall, the Sponsor reported that the 
HCPs evaluated demonstrated "good understanding of the key safety features of Ionsys to 
avoid the risks of  accidental exposure." Results of the 
Knowledge Assessment from the second HF Study can be found in Appendix 1. 

2 MATERIALS REVIEWED 

2.1 MATERIALS SUBMITTED BY SPONSOR 
1. Original Ionsys REMS submission (PAS-5; eCTD Seq. No. 0307). June 30, 2014. 
2. Final Study Report- HF2014-001: Ionsys Simulated Use Human Factors 

Summative Study 
3. Final Protocol HF2014-001: Simulated Use Human Factors Summative Study 
4. Final Ionsys Instructions for Use and Disposal used in HF2014-001 
5. Final Ionsys Guide for Patients used in HF2014-001 
6. Final Ionsys Knowledge Assessment used in HF2014-001 
7. Final Ionsys REMS Safety Brochure used in HF2014-001 
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, Ionsys Knowledge Assessment,  (renamed 
the Ionsys Guide for Patients), and Instructions for Use and Disposal on behalf of the 
certified hospital. However, in addition to limited distribution and HCP educational 
materials, DRISK proposes to introduce revised REMS educational materials to educate 
nurses and pharmacists as well as DHCP and DHP letters to inform prescribers, nurses 
and pharmacists of the key risk messages for Ionsys and to communicate safe use 
instructions. The changes to the ETASU  are discussed in detail in 
the March 27, 2015 DRISK Ionsys REMS Review. DRISK's recommendation is for the 
Ionsys REMS Program's ETASU B and C to include the following materials: 

 Ionsys REMS Safety Brochure (including the Ionsys Instructions for Use and 
Disposal and the Ionsys Guide for Patients as appended materials) 

 Ionsys Knowledge Assessment 
 Dear Healthcare Provider Letters  
 Dear Hospital Pharmacy Letters 
 Ionsys Hospital Enrollment Form  
 Ionsys REMS Website 

3.2.1.1 REMS Document 

The Sponsor submitted a proposed REMS on June 12, 2014. The proposed goals were:  

The proposed REMS included  (discussed in section 3.1.1) and ETASU B and C 
(discussed in section 3.2.1). The ETASU elements required that Ionsys only be dispensed 
in healthcare setting that are specially certified. In order to be certified the hospitals have 
to enroll in the Ionsys REMS program and have an authorized person to fulfill Ionsys 
REMS enrollment requirements. The authorized person will complete the Ionsys Hospital 
Enrollment Form, review the  and successfully 
complete the Ionsys REMS Knowledge Assessment. The Ionsys Hospital Enrollment form 
includes attestations that the authorized representative understands the need to educate 

 HCPs on the risks and safe use of Ionsys and that Ionsys is only for use in 
certified inpatient hospitals. In summary, certification will include a requirement that a 
health care facility’s (HCF) authorized representative enroll in the Ionsys REMS, 
document the education of nurses and pharmacists within certified inpatient hospitals 
ensured through completion of a knowledge assessment, inform likely prescribers within 
the HCF of the risks associated with Ionsys, and establish policies or procedures to 
prevent dispensing of Ionsys for outpatient use (see appendix 2).   
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The Ionsys REMS Safety Brochure was tested in the second HF Study (HF2014-001), 
which was reviewed by DMEPA (see section 1.2 Regulatory History)4. Overall, based on 
the Ionsys Knowledge Assessment and the results of the second HF study, DMEPA found 
that the HCPs demonstrated comprehension of the critical tasks and requirements of the 
Ionsys system. 
 

3.2.2.2.1 Instructions for Use and Disposal  
The Sponsor submitted the IFUD as labeling and an Ionsys REMS material. 
This document is targeted to the HCP administering Ionsys and includes 
important messages regarding the safe use and disposal of Ionsys by both the 
HCP and patient. The primary goal of this document is to communicate 
proper use of Ionsys; however, it also includes some key REMS messages. 
The IFUD was part of the Sponsor's  

Reviewer Comment: The Sponsor’s submitted IFUD has been reviewed and 
updated by DRISK, the Patient Labeling Team, and DAAAP. It includes 
information to reinforce the REMS key risk messages. These include 
instructions for nurses and pharmacists to safely handle the device (Risk 
Message #2) and references to the HCP and patient educational tools (Risk 
Message #1 and #3).   
The IFUD is considered labeling but since it now contains important REMS 
safety messages, it is also appropriate for it to be a component of the Ionsys 
REMS Safety Brochure.   Thus, the IFUD will be included as an attachment 
in the Ionsys REMS Safety Brochure and not as an individual component of 
the REMS to reinforce the key risk messages presented in the brochure (see 
appendix 4 for details). The IFUD's main purpose is to instruct nurses and 
pharmacists on how to operate the device. DRISK's decision to remove the 
IFUD from the REMS materials was reinforced by the small portion of the 
document that addresses the risk of accidental exposure, which does not 
make it a REMS material.  Due to the mention of accidental exposure DRISK 
thought it important to include the IFUD within the Ionsys REMS Safety 

                                                 
4 For details on DMEPA's review of the Human Factors Study (HF2014-001) please refer to review filed by 
J. Schlick and Q. Nguyen on 3/3/2015.  
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REMS Goals, references to updated REMS Materials, removal of references to the , 
and updates to the Assessment Plan (see section 3.5).   

3.5 REMS ASSESSMENT PLAN 
The Sponsor has submitted an Assessment Plan, which is currently under review by 
DRISK.  

4 RECOMMENDATIONS FOR THE REVIEW DIVISION 
DRISK recommends that the following comments below (Section 5: Comments for the 
Applicant) be sent to the Sponsor. DRISK requests that the Sponsor respond to these 
comments within 2 weeks of receiving these comments to facilitate further review for this 
submission. The comments below are based on DRISK’s preliminary review of the 
submission. In addition, the Sponsor should revise the REMS materials which are 
appended to this review. 
 

5 COMMENTS FOR THE APPLICANT 
The Office of Surveillance and Epidemiology (OSE), DRISK has completed the review 
of PAS-5 for the REMS program originally submitted on June 30, 2014 as well as the 
REMS document PAS-5) originally submitted on June 12, 2014.  DRISK has the 
following comments, below, in response to PAS-5, including redlined/highlighted 
changes to the Ionsys REMS materials. DRISK made significant content and formatting 
changes to some of the REMS materials listed below and have included a clean copies 
(when applicable) for ease of reading.   Edits were made to improve usability by revising 
the REMS materials to focus on REMS risk messages, clarify instructions and content, 
and reduce redundancy.  

1. Please re-submit back to the FDA for our review updated versions of the 
following REMS materials that were received by FDA on February 27, 2015 
following the 2nd round of Human Factor Studies (study # HF2014-001).  They 
should be in MS Word as clean and track change versions.  (Please note that the 
Ionsys Instructions for Use and Disposal and the Ionsys Guide for Patients are 
being reviewed separately as a part of labeling.) 

a. Ionsys REMS Knowledge Assessment 
b. Ionsys REMS Safety Brochure:  Guide for Nurses and Pharmacists (to 

which the Ionsys Instructions for Use and Disposal and Ionsys Guide for 
Patients are attached.) 

2. Please note new versions or track changes in the following additional REMS 
materials and submit updated versions of these in MS Word format as clean and 
track change documents: 

a. DHCP Letters (all 5 versions) -new clean version attached 
b. Dear Hospital Pharmacy Letter -  new clean version attached 
c. Ionsys Hospital Enrollment Form - new clean version attached 
d. Ionsys REMS Website - redlined version of original attached 
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3. Dear Healthcare Provider (HCP) Letters  
a. Dear Healthcare Provider Letters should be sent to inpatient hospital 

department heads and Hospital Pharmacy Departments after the hospital is 
enrolled in the Ionsys REMS program.  Dear Healthcare Provider Letters 

 are not recommended as only healthcare 
providers working in enrolled acute care hospitals will have access to 
Ionsys.  The following materials should accompany each letter: 

i. Ionsys REMS Safety Brochure:  Guide for Nurses and Pharmacists 
(which includes the Ionsys Instructions for Use and Disposal and 
the Ionsys Guide for Patients as attachments) 

ii. Ionsys REMS Knowledge Assessment 
iii. Full Prescribing Information 

b. A new version of the Dear Hospital Pharmacy Letter is attached.  A new 
version of the Dear Healthcare Provider Letter to Hospital Department 
Heads (Chief of Surgery) is also attached.  Please also draft a similar letter 
to the one drafted for the Chief of Surgery for each of the following 
hospital department heads:  

i. Nursing 
ii. Anesthesia 

iii. Obstetrics and Gynecology 
iv. Orthopedics 

4. Ionsys Hospital Enrollment Form: 
a. Please use the newly drafted enrollment form and provide additional 

revisions as track changes to this document.  Please provide clean and 
track change versions of this letter in MS Word format. 

5. Ionsys REMS Website (see appendix 8): 
a. Please note track changes and comments on the attached website 

document, including the need to provide MS Word versions of all 
webpages in your next submission.  Please provide clean and track change 
versions of all webpages in MS Word format and as PDF screenshots of 
each web page.  Please clearly display the process for how authorized 
representatives will enroll online and via mail/FAX.  The actual function 
of online enrollment must be demonstrated prior to the Ionsys REMS 
approval.  All REMS and related materials should be available for 
download from the Ionsys REMS website which includes: 

i. Materials for Patients 
1. Ionsys Guide for Patients 

ii. Materials for Healthcare Providers 
1. DHCP Letters to  

a. Hospital Department Heads (all 5 letters should be 
available for download) 

b. Director of Hospital Pharmacy 
2. Ionsys Hospital Enrollment Form 
3. Ionsys REMS Safety Brochure:  Guide for Nurses and 

Pharmacists 

Reference ID: 3722609
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4. Ionsys Instructions for Use and Disposal (which is also 
attached to the Ionsys REMS Safety Brochure) 

5. Ionsys Guide for Patients (which is also attached to the 
Ionsys REMS Safety Brochure) 

6. Ionsys REMS Knowledge Assessment 
6. All REMS materials must be consistent with the final approved label. 
7. The links to the REMS materials on the REMS website should also be updated 

upon approval of the REMS.  
8. The official date on the REMS document must be changed to "XX/XXXX" when 

resubmitted to the Agency. 
9. Resubmission and Format Instructions: 

a. Resubmission Requirements and Instructions:  Submit the revised 
proposed REMS for Ionsys with attached materials and the REMS 
Supporting Document.  Provide a MS Word document with track changes 
and a clean MS Word version of all revised materials and documents.  
Submit the REMS and the REMS Supporting Document as two separate 
MS Word documents.  

b. Format Request:  As noted previously, please submit your proposed 
REMS and other materials in MS Word format. It makes review of these 
materials more efficient and it is easier for the web posting staff to make 
the document 508 compliant.  Please also submit for the Agency's review 
mocked up PDF versions of all the materials and webpages which show 
the intended layout and graphic design of each. 

 

ATTACHMENTS 
 

1. Results from Ionsys Simulated Use Human Factors Study (HF2014-001) - Final   
Report - Knowledge Assessment Summative Study 

2. Ionsys REMS document  
3. Ionsys Hospital Enrollment Form - Original Sponsor Submission (6/12/2014) and 

DRISK version (3/9/2015) 
4. Ionsys REMS Safety Brochure: Guide for Nurses and Pharmacists (including  

Instructions for Use and Disposal) - DRISK version (3/9/2015) and Original 
Sponsor Submission (Hospital Education Program (6/12/2014)) 

5. Ionsys Knowledge Assessment- Original Sponsor Submission (6/12/2014) and 
DRISK version (3/9/2015) 

6. Ionsys Guide for Patients- Original Sponsor Submission (6/12/2014) and version 
used in HF2014-001* For reference only - This material is a part of labelling  

7. Dear Healthcare Provider Letter and Dear Hospital Pharmacy Letter - Original 
Sponsor Submission (6/12/2014) and DRISK version (3/9/2015) 

8. Ionsys REMS Website- redlined (3/9/2015) 
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1.2 REGULATORY HISTORY 
The following summarizes the regulatory history relevant to the Ionsys REMS: 

 
May 22, 2006:   Ionsys was approved (Sponsor was Alza, a subsidiary of Johnson & 
Johnson (J&J)) for the short-term management of acute postoperative pain in adult 
patients requiring opioid analgesia during hospitalization. The approval letter outlined a 
RiskMAP that would include labeling, education, surveillance, and supply chain 
components. 
 
March 16, 2007:   At a meeting with the Agency, Alza committed not to launch the 
product until receiving agreement from the Agency that manufacturing issues that 
resulted in self-initiation of the system have been resolved to the Agency’s satisfaction.1  
 
March 27, 2008:   Ionsys is listed as a product with a deemed REMS in the Federal 
Register (FR). 
 

                                                 
1 Details of the rationale for the decision not to market Ionsys are discussed in the Memorandum of 
Meeting Minutes, dated April 11, 2007. 

3 Federal Register, Vol. 73, No. 60, page 16313-14, published March 27, 2008. 
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June 2010: Incline Therapeutics, Inc. (Incline), a subsidiary of The Medicines Company, 
acquired the worldwide rights to Ionsys; NDA 21338 and IND 41574 were subsequently 
transferred to Incline.   
 
January 27, 2012: Incline submitted a Type C meeting request to IND 41574, which 
included newly proposed REMS materials and questions concerning the details of the 
REMS program. The REMS materials submitted predominantly consisted of  

details on how to dispense to 
certified inpatient settings were included. In addition, Dear HCP Letters, Hospital 
Enrollment Form,  Knowledge Assessment Test,  
were proposed.  
 
March 28, 2012: The Agency issued Meeting Preliminary Comments which included 
DRISK’s preliminary comments for the Sponsor's questions in the Type C meeting 
request5. The associated Type-C meeting was canceled since the Sponsor found the 
Agency's written responses sufficient to continue the application process. Overall, the 
comments stated that the proposed REMS, including ETASU, assessment plan,  
were adequate but may be subject to change after a complete review by the Agency. The 
Agency requested that the Sponsor include details of the assessment plan in the REMS 
Supporting Document.  

5 Details of the rationale for this decision are discussed in the Meeting Preliminary Comments, dated March 
28, 2012 
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2.2 OTHER MATERIALS INFORMING THIS REVIEW 

 Incline Therapeutics, Inc. Risk evaluation and mitigation strategy (REMS) for 
IND 41574 - Ionsys (fentanyl iontophoretic transdermal system). 
January 27, 2012, eCTD Seq. No. 0213.  

3 RESULTS OF REVIEW 

3.1 OVERVIEW OF DEVICE DEVELOPMENT 
The original approval of Ionsys in May 2006 involved a product that contained both the 
electronic and drug hydrogel components in a single housing. This was referred to as the 
ETS. However, the ETS was not marketed in the United States due to self-initiation 
errors caused by corrosion  The ETS was launched in 
select countries of the European Union in January 2008, but was voluntarily recalled in 
September 2008 because of the self-initiation issue which caused administration of 
fentanyl without the patient's knowledge.  

In June 2010, the Sponsor developed an enhanced configuration  
 This enhanced product configuration is referred to as the SSEC.  

 
Since there were  different devices developed and studied during Ionsys development, 
the Sponsor undertook an absolute bioavailability bridging strategy to demonstrate both 
pharmaceutical equivalence and bioequivalence across the different systems. The Agency 
agreed that this strategy was sufficient and the original safety and efficacy data using the 
ETS system can support approval of the current SSEC device without additional Phase 3 
clinical trials.7  
 
However, the safety profile of this drug/device combination product is dependent on the 
risks associated with both the drug (as demonstrated in the original Phase 3 studies and 
reviewed by the Agency in the original NDA in 2006) and device component of the 
product (currently under review by the Agency in CMC PAS-5). Thus, it is important to 
understand the data from the Human Factor studies6 and the adhesion studies which 
utilized the current SSEC version of the device in naltrexone-blocked subjects.  These 
results will inform the approvability of the current SSEC device and will be discussed 
separately below in Section 3.3.3.   

3.2 OVERVIEW OF CLINICAL PROGRAM 
The approval of Ionsys was based on 3 pivotal safety and efficacy studies. The 3 studies 
assessing safety and efficacy are summarized in Table 1. The adverse event profile of 

                                                 
7 Food and Drug Administration. Pre-sNDA Meeting Minutes. January 28, 2014. 
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Overall, no critical device failures were observed involving self-initiation; however, the 
2013 Human Factors study (DHF407-0010) identified HCP and patient failures when 
understanding how to properly use the SSEC device. There is a recently completed 
Human Factors study (HF2014-001) which assessed educational materials for HCPs and 
patients and their impact on safe use and disposal of Ionsys. The Human Factors studies 
and related REMS materials will be discussed in a separate review.6 
 

3.4 SUMMARY OF APPLICANT’S PROPOSED REMS 
The following summarizes the Ionsys RiskMAP, approved May 22, 2006. 

The following summarizes the Applicant’s proposed REMS submission, submitted 
June 12, 2014. 

Reference ID: 3722581
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4 AGENCY PROPOSED REMS AND DISCUSSION 

4.1 RATIONALE FOR A REMS 
A REMS for Ionsys is necessary to mitigate the potential risk of respiratory depression 
resulting from accidental exposure to HCPs or people for whom Ionsys was not 
prescribed.  Ionsys has safety concerns involving respiratory depression since improper 
handling by HCPs and patients could result in accidental exposure to the fentanyl 
component of Ionsys to HCPs or people for whom Ionsys was not prescribed.   

The proposed Ionsys REMS program will utilize a multi-faceted approach to ensure 
dispensing to inpatients in certified hospitals only and to inform health care providers of 
the serious risk of respiratory depression resulting from accidental exposure. First, in an 
inpatient setting accidental exposure to people for whom it is not prescribed is highest for 
visitors to the patient or hospital and to a lesser extent the HCP who handles the device.  
However, in an outpatient setting the potential number of people accidentally exposed 
would be much larger based on the uncontrolled outpatient setting and lack of HCP 
monitoring available in an inpatient setting. Therefore, limiting dispensing to an inpatient 
setting with a REMS program will potentially limit accidental exposures. Second, in an 
inpatient setting, accidental exposure to the device's fentanyl hydrogel to HCPs and/or 
people for whom Ionsys is not prescribed may occur while applying, removing, disposing 
of the device as well as when the device accidentally falls off the patient.  This risk of 
accidental exposure potentially leading to respiratory depression remains even after the 
device has been used for the maximum indicated time (24 hours) or after the device is 
deactivated due to the large residual volume of fentanyl that remains in the device.  Thus, 
informing HCPs of the risk, even with a deactivated device, is critical to preventing 
accidental exposure. A REMS which informs HCPs that Ionsys is not available for 
outpatient use and informs HCPs of the accidental exposure risk ensures that Ionsys will 
only be handled by HCPs (nurses and pharmacists) who are educated on the safe use and 
not by patients or caregivers who have not received education.  Third, since this device is 
attached to the patient, is relatively small, and utilized in the recovery room where a 
patient could be discharged relatively quickly, additional risk mitigation beyond labeling 
is necessary to prevent patients from leaving the hospital with this device still applied to 
their body. The proposed REMS will focus on communicating the need to remove Ionsys 
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before discharge to HCPs who may administer and remove Ionsys (i.e., nurses and 
pharmacists) in order to mitigate this risk.  Lastly, even in an inpatient hospital, there is a 
risk that someone for whom it was not prescribed could be accidentally exposed to 
fentanyl if this device falls off the patient’s skin. Although in clinical trials the 
occurrence of the device falling off was rare, it did occur. Therefore, a REMS with 
materials for educating nurses on the importance of informing patients to notify their 
nurse immediately if the device falls of and to not allow visitors to touch the device is 
essential to prevent accidental exposures.   

Thus, due to the aforementioned risks, a risk mitigation strategy (beyond labeling) should 
be required for Ionsys as labeling alone will not ensure that HCPs are adequately 
informed of the safe use requirements of Ionsys and that Ionsys is not dispensed and 
available for outpatient use. 

4.2 REMS GOALS  
The revised goal of the Ionsys REMS is to mitigate the risk of respiratory depression 
resulting from accidental exposure to persons for whom it is not prescribed by: 

 Ensuring dispensing to inpatients in certified hospitals only; and 

 Informing health care providers of the serious risk of respiratory 
depression resulting from accidental exposure. 

The Sponsor’s proposed goal addressed  DRISK 
does not believe the REMS needs to include  this 
device will be limited to an inpatient setting  and the patient will be under close medical 
supervision. Also, the device will be handled by the hospital staff (nurses or pharmacists), 

 The staff 
will ensure that the device is securely in place and activated,  

 

  Another advantage of keeping Ionsys in 
the hospital is the ready access to naloxone,  

 Thus, DRISK did not believe the REMS needs to include  
 as a goal of the Ionsys REMS.  

The goal  has been removed from the REMS goals because DRISK 
believes the product packaging, which includes a guide for patients, and required training 
for HCPs under the REMS are sufficient to provide assurance that patients will receive 
counselling regarding the proper use of Ionsys.    
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4.3 REMS ELEMENTS 6 
The Sponsor has proposed a REMS program, which includes  ETASU B and C 
(inpatient hospital certification), an implementation system, and a timetable for 
submission of assessments. DRISK and DAAAP have reviewed the Sponsor's proposed 
REMS, clinical and human factors study data, and the new Ionsys device design and 
determined that the elements necessary to ensure the benefits outweigh the potential risk 
of respiratory depression resulting from accidental exposure to persons for whom it is not 
prescribed include ETASU B and C (inpatient hospital certification), an implementation 
system, and timetable for submission of assessments.  In addition, the Agency is 
recommending revised educational tools as part of ETASU B and C to ensure that HCPs 
will be adequately educated and informed of the potential risk of accidental exposure to 
the fentanyl hydrogel that may occur with this new drug-device product and understand 
the key risk messages for patients. A summary of the rationale for the ETASU are 
described further below. 
Inpatient Hospital Certification 

The Ionsys REMS will restrict distribution of Ionsys to certified inpatient hospitals 
(ETASU B and C).  Certification will include a requirement that a health care facility’s 
(HCF) authorized representative enroll in the Ionsys REMS, document the education of 
nurses and pharmacists within certified inpatient hospitals ensured through completion of 
a knowledge assessment, inform likely prescribers within the HCF of the risks associated 
with Ionsys, and establish policies or procedures to prevent dispensing of Ionsys for 
outpatient use.  The revised Ionsys Hospital Enrollment Form, used by the authorized 
representative to enroll hospitals seeking certification, will be discussed in a separate 
review.6 

 
DRISK proposes to introduce revised educational materials and specific tools to best 
communicate the key risk messages of the Ionsys REMS program to HCPs (i.e., nurses 
and pharmacists) who will be dispensing, administering, and disposing of Ionsys. The 
key risk messages for nurses and pharmacists are described below: 

 Risk Message #1: Ionsys is appropriate only for inpatient use since accidental 
exposure is more likely to occur in an outpatient setting.  

 Risk Message #2: Nurses and pharmacists are aware and trained on how to handle 
the device to prevent accidental exposure. 

 Risk Message #3: Nurses and pharmacists must understand the key risk messages 
for patients. 

 

The revised Ionsys REMS educational materials will include a targeted HCP brochure 
(Ionsys REMS Safety Brochure: Guide for Nurses and Pharmacists) for nurses and 
pharmacist, , and a knowledge assessment to 
communicate Ionsys' key risk messages. The Ionsys REMS Safety Brochure: Guide for 
Nurses and Pharmacists (including the Ionsys Instructions for Use and Disposal and the 
Ionsys Guide for Patients as appended  labelling materials) will be designed to ensure 
that nurses and pharmacists are aware and trained on how to handle the device to prevent 
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4.5 TIMETABLE FOR SUBMISSION OF ASSESSMENTS 
The Applicant proposed submission of REMS Assessments to the Agency at 6 months 
and 12 months from the date of the approval of the Ionsys REMS, and annually 
thereafter,   DRISK and DAAAP agree that the timetable for submission 
of assessments must be revised to submission of REMS Assessments to FDA at 6 and 
12 months from the date of the approval of the Ionsys REMS, and then annually 
thereafter.  This timetable is consistent with the timetable included for other REMS with 
ETASU that have a closed distribution system.   

4.6 REMS ASSESSMENT PLAN 
The Sponsor submitted a proposed REMS Assessment Plan which is currently under 
review by DRISK and will be addressed in a separate review. 

5 CONCLUSION AND RECOMMENDATIONS 
In conclusion, labeling alone is not sufficient to mitigate the risk of respiratory depression 
resulting from accidental exposure to Ionsys. A REMS with ETASU is necessary to 
ensure the benefits outweigh the serious risks of respiratory depression resulting from 
accidental exposure associated with Ionsys. The goal of the Ionsys REMS with ETASU is 
to mitigate the risk of respiratory depression resulting from accidental exposure to 
persons for whom it is not prescribed by (1) ensuring dispensing to inpatients in certified 
hospitals only and (2) informing health care providers of the serious risk of respiratory 
depression resulting from accidental exposure.  Therefore, a REMS with ETASU B and 
C, an implementation system, and a timetable for submission of assessments is required 
to ensure the benefits of Ionsys outweigh the risks.  

 

Attachment 
1. Ionsys REMS Document 
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EXCLUSIVITY SUMMARY

NDA # 021338  SUPPL # 005 HFD # 170

Trade Name  IONSYS

Generic Name  fentanyl iontophoretic transdermal system

Applicant Name  The Medicines Company

Approval Date, If Known  4/30/15

PART I IS AN EXCLUSIVITY DETERMINATION NEEDED?

1. An exclusivity determination will be made for all original applications, and all efficacy
supplements.  Complete PARTS II and III of this Exclusivity Summary only if you answer "yes" to 
one or more of the following questions about the submission.

a) Is it a 505(b)(1), 505(b)(2) or efficacy supplement?
YES NO 

If yes, what type? Specify 505(b)(1), 505(b)(2), SE1, SE2, SE3,SE4, SE5, SE6, SE7, SE8

SE9

c) Did it require the review of clinical data other than to support a safety claim or change in
labeling related to safety?  (If it required review only of bioavailability or bioequivalence 
data, answer "no.")

  YES NO 

If your answer is "no" because you believe the study is a bioavailability study and, therefore, 
not eligible for exclusivity, EXPLAIN why it is a bioavailability study, including your 
reasons for disagreeing with any arguments made by the applicant that the study was not 
simply a bioavailability study.   

If it is a supplement requiring the review of clinical data but it is not an effectiveness 
supplement, describe the change or claim that is supported by the clinical data:             

d) Did the applicant request exclusivity?
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YES NO 
If the answer to (d) is "yes," how many years of exclusivity did the applicant request?

e) Has pediatric exclusivity been granted for this Active Moiety?
YES NO 

      If the answer to the above question in YES, is this approval a result of the studies submitted in 
response to the Pediatric Written Request?

Pediatric exclusivity has been granted for NDA 19-813, Duragesic (which is the same 
active moiety) in response to a Pediatric Written Request for that product.

IF YOU HAVE ANSWERED "NO" TO ALL OF THE ABOVE QUESTIONS, GO DIRECTLY TO 
THE SIGNATURE BLOCKS AT THE END OF THIS DOCUMENT.  

2. Is this drug product or indication a DESI upgrade?
YES NO 

IF THE ANSWER TO QUESTION 2 IS "YES," GO DIRECTLY TO THE SIGNATURE BLOCKS 
ON PAGE 8 (even if a study was required for the upgrade).  

PART II FIVE-YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES
(Answer either #1 or #2 as appropriate)

1. Single active ingredient product.

Has FDA previously approved under section 505 of the Act any drug product containing the same 
active moiety as the drug under consideration?  Answer "yes" if the active moiety (including other 
esterified forms, salts, complexes, chelates or clathrates) has been previously approved, but this 
particular form of the active moiety, e.g., this particular ester or salt (including salts with hydrogen or 
coordination bonding) or other non-covalent derivative (such as a complex, chelate, or clathrate) has 
not been approved.  Answer "no" if the compound requires metabolic conversion (other than 
deesterification of an esterified form of the drug) to produce an already approved active moiety.

YES NO 

If "yes," identify the approved drug product(s) containing the active moiety, and, if known, the NDA 
#(s).
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NDA# 019813 Duragesic (fentanyl) extended-release transdermal patch
NDA# 020747 Actiq (oral transmucosal fentanyl citrate) lozenge
NDA# 021947 Fentora (fentanyl citrate) buccal tablet
NDA# 022266 Onsolis (fentanyl) buccal film
NDA# 022510 Abstral (fentanyl) sublingual tablet
NDA# 016619 Sublimaze (fentanyl citrate) preservative free injection
NDA# 202788 Subsys (fentanyl) sublingual spray
NDA# 019115 fentanyl citrate injection
NDA# 022569 Lazanda (fentanyl citrate) nasal spray

2. Combination product

If the product contains more than one active moiety(as defined in Part II, #1), has FDA previously 
approved an application under section 505 containing any one of the active moieties in the drug 
product?  If, for example, the combination contains one never-before-approved active moiety and 
one previously approved active moiety, answer "yes."  (An active moiety that is marketed under an 
OTC monograph, but that was never approved under an NDA, is considered not previously 
approved.)  

N/A YES NO 

If "yes," identify the approved drug product(s) containing the active moiety, and, if known, the NDA 
#(s).  

NDA#

NDA#

NDA#

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART II IS "NO," GO DIRECTLY TO THE 
SIGNATURE BLOCKS ON PAGE 8.  (Caution: The questions in part II of the summary should 
only be answered “NO” for original approvals of new molecular entities.) 
IF “YES,” GO TO PART III.

PART III THREE-YEAR EXCLUSIVITY FOR NDAs AND SUPPLEMENTS

To qualify for three years of exclusivity, an application or supplement must contain "reports of new 
clinical investigations (other than bioavailability studies) essential to the approval of the application 
and conducted or sponsored by the applicant."  This section should be completed only if the answer 
to PART II, Question 1 or 2 was "yes."  

1. Does the application contain reports of clinical investigations?  (The Agency interprets "clinical
investigations" to mean investigations conducted on humans other than bioavailability studies.)  If 
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the application contains clinical investigations only by virtue of a right of reference to clinical 
investigations in another application, answer "yes," then skip to question 3(a).  If the answer to 3(a) 
is "yes" for any investigation referred to in another application, do not complete remainder of 
summary for that investigation. 

YES NO 

IF "NO," GO DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 8. 

2. A clinical investigation is "essential to the approval" if the Agency could not have approved the
application or supplement without relying on that investigation.  Thus, the investigation is not 
essential to the approval if 1) no clinical investigation is necessary to support the supplement or 
application in light of previously approved applications (i.e., information other than clinical trials, 
such as bioavailability data, would be sufficient to provide a basis for approval as an ANDA or 
505(b)(2) application because of what is already known about a previously approved product), or 2) 
there are published reports of studies (other than those conducted or sponsored by the applicant) or 
other publicly available data that independently would have been sufficient to support approval of 
the application, without reference to the clinical investigation submitted in the application.

(a) In light of previously approved applications, is a clinical investigation (either conducted 
by the applicant or available from some other source, including the published literature) 
necessary to support approval of the application or supplement?

YES NO 

If "no," state the basis for your conclusion that a clinical trial is not necessary for approval 
AND GO DIRECTLY TO SIGNATURE BLOCK ON PAGE 8:

(b) Did the applicant submit a list of published studies relevant to the safety and effectiveness 
of this drug product and a statement that the publicly available data would not independently 
support approval of the application?

YES NO 

(1) If the answer to 2(b) is "yes," do you personally know of any reason to disagree 
with the applicant's conclusion?  If not applicable, answer NO.

YES NO 

     If yes, explain:

(2) If the answer to 2(b) is "no," are you aware of published studies not conducted or 
sponsored by the applicant or other publicly available data that  could independently 
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demonstrate the safety and effectiveness of this drug product? 

YES NO 
     If yes, explain:  

(c) If the answers to (b)(1) and (b)(2) were both "no," identify the clinical investigations 
submitted in the application that are essential to the approval:

HF2012-001: IONSYS Summative Human Factors Study with Nurses and Pharmacists

HF2013-001: Human Factors Observational Study with the Active, Separated System 
with HF-VOS Controller (fentanyl iontophoretic transdermal system, 40 
mcg fentanyl per activation)

HF2014-001: IONSYS Simulated use Human Factors Summative Study

Studies comparing two products with the same ingredient(s) are considered to be bioavailability 
studies for the purpose of this section.  

3. In addition to being essential, investigations must be "new" to support exclusivity.  The agency
interprets "new clinical investigation" to mean an investigation that 1) has not been relied on by the 
agency to demonstrate the effectiveness of a previously approved drug for any indication and 2) does 
not duplicate the results of another investigation that was relied on by the agency to demonstrate the 
effectiveness of a previously approved drug product, i.e., does not redemonstrate something the 
agency considers to have been demonstrated in an already approved application.  

a) For each investigation identified as "essential to the approval," has the investigation been
relied on by the agency to demonstrate the effectiveness of a previously approved drug 
product?  (If the investigation was relied on only to support the safety of a previously 
approved drug, answer "no.")

Investigation #1 YES NO 

Investigation #2 YES NO 

Investigation #3 YES NO 

If you have answered "yes" for one or more investigations, identify each such investigation 
and the NDA in which each was relied upon:

b) For each investigation identified as "essential to the approval", does the investigation
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duplicate the results of another investigation that was relied on by the agency to support the 
effectiveness of a previously approved drug product?

Investigation #1 YES NO 

Investigation #2 YES NO 

Investigation #3 YES NO 

If you have answered "yes" for one or more investigation, identify the NDA in which a 
similar investigation was relied on:

c) If the answers to 3(a) and 3(b) are no, identify each "new" investigation in the application
or supplement that is essential to the approval (i.e., the investigations listed in #2(c), less any 
that are not "new"):

HF2012-001: IONSYS Summative Human Factors Study with Nurses and Pharmacists

HF2013-001: Human Factors Observational Study with the Active, Separated System 
with HF-VOS Controller (fentanyl iontophoretic transdermal system, 40 mcg fentanyl 
per activation)

HF2014-001: IONSYS Simulated use Human Factors Summative Study

4. To be eligible for exclusivity, a new investigation that is essential to approval must also have
been conducted or sponsored by the applicant.  An investigation was "conducted or sponsored by" 
the applicant if, before or during the conduct of the investigation, 1) the applicant was the sponsor of 
the IND named in the form FDA 1571 filed with the Agency, or 2) the applicant (or its predecessor 
in interest) provided substantial support for the study.  Ordinarily, substantial support will mean 
providing 50 percent or more of the cost of the study.

a) For each investigation identified in response to question 3(c): if the investigation was
carried out under an IND, was the applicant identified on the FDA 1571 as the sponsor?

Investigation #1 !
!

IND # 41574 YES  !  NO
!  Explain: 

Investigation #2 !

Reference ID: 3744880



Page 7

!
IND # 41574 YES !  NO

!  Explain: 

Investigation #3 !
!

IND # YES  !  NO    
!  Explain: 

This study was conducted as part of the Discipline 
Review response for letter issued to firm during 
sNDA review cycle and based on protocol advice 
provided by the review team during the review 
cycle.

(b) For each investigation not carried out under an IND or for which the applicant was not 
identified as the sponsor, did the applicant certify that it or the applicant's predecessor in 
interest provided substantial support for the study?

Investigation #3 !
!

YES !  NO 
Explain: !  Explain:
This study was conducted by the 
Sponsor as part of their response to 
the Division’s Discipline Review 
letter issued to firm during sNDA 
review cycle.  The results were 
submitted by the firm to their NDA.  
The firm certified that they were the 
owners of the data generated in this 
study.

(c) Notwithstanding an answer of "yes" to (a) or (b), are there other reasons to believe that 
the applicant should not be credited with having "conducted or sponsored" the study?  
(Purchased studies may not be used as the basis for exclusivity.  However, if all rights to the 
drug are purchased (not just studies on the drug), the applicant may be considered to have 
sponsored or conducted the studies sponsored or conducted by its predecessor in interest.)

YES NO 
If yes, explain:  

=================================================================
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