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NDA Executive Summary  

 

1. Application/Product Information  

NDA Number. 209988 

Applicant Name scPharmaceuticals 

Drug Product Name FUROSCIX (furosemide injection) 

Dosage Form.   Injection 

Proposed Strength(s)   80 mg per 10 mL  

Route of 
Administration 

  Subcutaneous 

Maximum Daily Dose 80 mg 

Rx/OTC Dispensed   Choose an item. 

Proposed Indication 
Furoscix is a loop diuretic indicated for the treatment of 
congestion due to fluid overload in adults with NYHA Class 
II/III chronic heart failure. 

Drug Product 
Description 

Furoscix is a sterile, clear to slightly yellow, non-pyrogenic 
liquid supplied in a single-dose prefilled cartridge for 
subcutaneous infusion co-packaged with the FUROSCIX On-
body Infusor. 

Co-packaged product 
information 

Furoscix is co-packaged with an on-body infusor device and 
sterile alcohol prep pad. 

 Device information: Description, performance attributes or N/A 

Storage Temperature/ 
Conditions 

Store between 20°C and 25°C (68°F and 77°F); excursions 
permitted between 15°C and 30°C (59°F and 86°F) [See 
USP Controlled Room Temperature].  Do not refrigerate or 
freeze.  

Review Team 

Discipline  Primary  Secondary 

Drug Substance 
Daniel Jansen 
ONDP/DNDAPI/NDB3 

Zhengfu Wang 
ONDP/DNDAPI/NDB3 

Drug Product/ 
Labeling 

Ali Mohamadi 
ONDP/DNDPIII/NDPB5 

Theodore Carver 
ONDP/DNDPIII/NDPB5 
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Manufacturing 
Mark Johnson 
OPMA/DPMAIII/PMB7 

Hang Guo 
OPMA/DPMAIII/PMB7 

Biopharmaceutics Parnali Chatterjee  

Microbiology 
Jianli Xue 
OPMA/DMAI/MAB2 

Nandini 
Bhattacharya 
OPMA/DMAI/MAB2 

Other (specify): 
 
 

None.  

RBPM 
Grafton Adams 
OPQ/OPRO/DRBPMI/RBPMB2 

ATL 
Theodore Carver 
ONDP/DNDPIII/NDPB5 

Consults 

Consult review to CDRH for review of the Furoscix on-body 
infusor device: 
 
                               Primary                        Secondary 
ICCR 00840255     Jake Lindstrom          Courtney Evans 
 

 

2. Final Overall Recommendation  - Approval 

3. Action Letter Information 

a. Expiration Dating: 

An expiry dating period of 12 months is granted for the drug product when stored 

at 20°C to 25°C (68°F to 77°F); excursions are permitted to 15°C to 30°C (59°F 

to 86°F). 

b. Additional Comments for Action 
 

4. Basis for Recommendation:  

a. Summary of Rationale for Recommendation: 

 

1.) Summary of Recommendation. 

 

The Office of Pharmaceutical Quality Review team has assessed NDA 

209988 for Furoscix® (furosemide injection) with respect to Chemistry, 

Manufacturing, and Controls (CMC) and has determined that it meets all 

applicable standards to support the identity, strength, quality, and purity that it 
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purports the drug product to have. As such, OPQ recommends approval of 

this NDA from a quality perspective. 

 

2.) Background. 

 

scPharmaceuticals, Inc. has submitted a 505(b)(2) NDA 209988 for  

Furoscix®,(furosemide injection), a drug-device combination product 

consisting of a cartridge containing furosemide injection that is contained in a 

pre-programmed device that subcutaneously infuses furosemide over a 

period of five hours. The Applicant is relying on the Agency’s finding of safety 

and efficacy for the Listed Drug (LD) Furosemide (Injection, USP, 10 mg/mL; 

NDA 18667; Hospira, Inc.), which is indicated for intravenous (IV) and 

intramuscular (IM) injection for the treatment of edema in adult patients with 

congestive heart failure (CHF), cirrhosis of the liver, and renal disease, 

including nephrotic syndrome. In the previous review cycle, deficiencies were 

identified for the manufacturing facilities and device, and these were 

communicated to the Applicant in a Complete Response letter. In addition to 

addressing the device and facilities deficiencies identified in the last review, 

the Applicant has submitted additional supporting information for the drug 

product in this NDA resubmission. These aspects are the subject of this 

integrated quality assessment. 

 

3.) Review of the Applicant’s responses to deficiencies identified in the 

previous complete response and new review issues identified in the current 

review cycle. 

 

Manufacturing and Facilities - The Office of Product Manufacturing and 

Assessment (OPMA) facility review concluded in the previous review cycle 

that the  facility, 

responsible for the manufacturing of the sterile disposable alcohol prep pads, 

was in an unacceptable state of compliance, resulting in a Withhold 

recommendation.  This manufacturing facility has been withdrawn from the 

current submission and replaced with a new facility that has been approved 

in the current review cycle.  Two other facilities, West Pharmaceuticals 

Services AZ, Inc. (FEI: 3001155023) and Sharp Corporation 

(FEI:3004161147), were unable to be inspected due to travel restrictions. 

CDRH requested a preapproval inspection for West Pharmaceuticals 

Services AZ, Inc. (FEI: 3001155023) because the firm is responsible for the 

manufacturing activities related to the device constituent part. This facility is 

recommended for approval based on the results of this inspection. The 

Sharp Corporation (FEI :3004161147) facility was withdrawn, and the current 

 facility
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was approved based on previous history. All other facilities are 

recommended for Approval based on previous history. The current review of 

the manufacturing process concluded that the process remains adequate. 

Therefore, there are no outstanding deficiencies from the manufacturing or 

facility perspective. 

 

Drug Product – The review of the drug product concluded that it remains 

approvable, after the Applicant addressed several information requests 

relating to the acceptance criteria for impurities in the drug product 

specification and extractable/leachable studies for the drug product cartridge 

and the device fluid path. The latter responses were identified as device 

deficiencies in the previous Complete Response letter (12/3/2020). The 

Applicant provided satisfactory information to support risk assessments for 

potential for elemental impurities and impurities in the drug 

product. With regards to the stability and expiry dating period for the drug 

product, the stability of the combination product is limited by the shelf life of 

the co-packaged on-body infusor device, which has a shelf life of 12 months 

based on accelerated aging data (see CDRH review). The stability data for 

drug product in the cartridge (24 months), infusor (12 months), and alcohol 

pad (60 months) supports a shelf life of 12 months shelf life when the drug 

product is stored at 25°C/40% RH.  There are no outstanding deficiencies 

with respect to information supporting the drug product. The quality labeling 

review was completed, and comments were addressed by the Applicant. 

 

Device Aspects – The review of the single-use, disposable, on-body 

Furoscix® infusor device, which is separately packaged as part of the 

combination drug product kit and only used as part of this kit with the co-

packaged furosemide cartridge, was conducted by Jake Lindstrom. A 

number of device-related deficiencies were identified in the last review cycle, 

and these were satisfactorily addressed in the NDA resubmission and 

subsequent responses to information requests. The Applicant addressed 

deficiencies (1) and (2) [Device] by providing information and supporting data 

for changes for the device that were made during the last review cycle. 

Information provided to address deficiencies (3), (4), and (5) 

[Biocompatibility] was reviewed and found to be adequate. The Applicant 

provided data for fluid path particulates obtained using Method 1, USP 

<788> The drug product reviewer reviewed extractables/leachables data 

submitted in the resubmission to address deficiencies (6), and (7) 

[Leachables] and the responses to information requests were found to be 

adequate (see also drug product review). The Applicant addressed 

deficiencies (8), (9), and (10) by providing additional information and revised 

labeling, including appropriate warnings. These deficiencies and the 
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response were jointly addressed by the CDER labeling and CDRH review 

teams, which concluded that, since the device is solely marketed as part of 

the drug-device combination product, a subset of the information provided for 

the device would be included in the IFU. In summary, the Applicant 

addressed all device-related deficiencies in the NDA resubmission and 

responses to information requests during the review cycle. 

 

Microbiology – There were no significant changes to the device or drug 

product that affect the microbiological quality of the drug product; however, 

the Applicant submitted additional information regarding in-process controls 

and responded to information requests regarding this information, 

specifically, regarding bioburden testing.  The review concluded that the 

microbiology information in the resubmission is adequate to support the 

microbiological quality of the drug product. 

 

4.) Summary of reviews for other OPQ disciplines. 

The drug substance review concluded that this NDA remains adequate, as 

there were no deficiencies with respect to this discipline and the information 

remains adequate. No biopharmaceutics review is included in the integrated 

quality assessment because there were no changes affecting the information 

required to support a scientific bridge to the listed drug, which was previously 

reviewed and found to be adequate. 

 

b. Is the overall recommendation in agreement with the individual 

discipline recommendations?    Yes 

 

Recommendation by Subdiscipline: 

   Drug Substance      - Adequate 

   Drug Product  - Adequate 

   Quality Labeling  - Adequate 

   Manufacturing  - Adequate 

   Biopharmaceutics - Adequate 

   Microbiology  - Adequate 
 

 Environmental Assessment:    Categorical Exclusion - Adequate 

 QPA for EA(s):     No 

5.   Life-Cycle Considerations:   

Established Conditions per ICH Q12:  No 
 
Comparability Protocols (PACMP):  No 
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 Additional Lifecycle Comments: None 
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 The top level structure and then examples of claim-argument-structures and 
sub-structures are included below. 
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The sponsor has adequately linked goals, claims/sub-claims arguments to evidence to support them. 
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discuss and clarify if the sample preparation and test extract method is clinically relevant. Alternatively provide 
new testing under clinically relevant conditions.  

7. You provided the leachable report in the “Leachables Screening of scPharmaceuticals Inc.' s Furoscix® 
(Furosemide) Injection in Contact with SmartDose® Gen II 10 mL Fluid Path Assembly” document. In the 
GC/MS direct injection results, you reported spike recoveries. However,

 it is unclear how you will ensure that the semi-volatile and volatile compounds of 
the sample are detected. Provide a rationale justifying that the methods are appropriate for detecting semi-volatile 
and volatile compounds or provide new testing using appropriate methods.  

 
Electrical Safety and Electromagnetic Compatability 

8. You labeling does not contain adequate electrical safety and electropmagnetic compatibility as recommended in 
the IEC 60601-1 series. Please address the following: 

a. Label-0063-ifu states, "Do not use the on-body infusor within 12 inches of mobile phones, computers or 
wireless accessories (for example  TV remote control, Bluetooth computer keyboard or mouse)." 
However, this warning does not include sufficient EMC information. As is recommended by clause 
5.2.1.1.f of IEC 60601-1-2:2014, please revise this warning to “WARNING: Portable RF 
communications equipment (including peripherals such as antenna cables and external antennas) should 
be used no closer than 30 cm (12 inches) to any part of the FUROSCIX On-Body Infusor. Otherwise, 
degradation of the performance of this equipment could result.” 

b. Label-0063-ifu does not include essential performance information. As is recommended by clause 
5.2.1.1.b of IEC 60601-1-2:2014, please include your device’s essential performance information in your 
Instructions for Use.  

c. Your device includes a battery. However, label-0063-ifu, label-0068, label-0069, label-0072, and label-
0073 do not contain battery information (i.e. battery specifications including the type, RATED voltage, 
and power), as is recommended per IEC 60601-1. Please provide the battery information (battery 
specifications including the type, RATED voltage, and power) in your labeling. 

 

Labeling 

9. We acknowledge your response in your SN0036 Section 1.11.1 response to IR #2c, d, e, 3f stating you will 
updated your labeling. You have not; however, updated your labeling as requested. You labeling needs to 
adequately warn users against the hazards present in your system. Given the systemic issues in your submission, 
we recommend you revise your labeling and ensure that your labeling contains the following information, 
specifically, and follows the guidance in the listed FDA guidance documents: 

a. Electrical Safety Labeling/Symbols 
b. EMC Labeling/Symbols 
c. Software version 
d. Factors affecting accuracy 
e. Residual/hold-up volume 
f. Warnings/symbols regarding use in CT, ultrasound, and X-ray environments. 
g. Design Considerations for Devices Intened for Home Use from November, 2014 

(https://www.fda.gov/media/84830/download) 
h. Infusion Pumps Total Product Life Cycle from December, 2014 

(https://www.fda.gov/media/78369/download) 
Please provide the originally requested labeling updates sent on July 22, 2020 and ensure your labeling matches 
your proposed use-case. 
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Provide a revised Verification and Vaidation Summary and SAC which references the current applicable 
documentation, including report revision, so we are certain of the evidence you are using to demonstrate 
your device is safe and effective. 

 

f. You state several requirements do not require validation. We disagree this this assessment. You need to 
demonstrate that your device performs as designed (i.e. verification) and the design is adequate for your 
intended use (i e. validation). Design Validation is part of 21 CFR 820.30 which is required for 
combination products. Please provide validation evidence or an explanation of adequacy for the following 
requirements: 

g. You do not provide evidence for all the expected Essential Performance Requirements for an Infusion 
Pump, such as Flow Rate Accuracy. Without defining, verifying, and validating the requirements for your 
device, we are uncertain how you have determined your device is adequate for your intended use. Please 
identify all essential performance requirements and provide corresponding evidence to support the 
verification and validation for each requirement.  
 

h. The data you provide to demonstrate your requirements are met are inadequate. These data are principally 
contained in the referenced MAF  Please work with the Master File Holder to resolve the 
deficiencies in the Master File documentation. 

 

21. In summary, to support the adequate verification of your design requirements, you should provide evidence in the 
form of test reports which contain clear objectives and quantitative scientific evidence that your design functions 
to its specification. The test reports you cited lacked all the elements described in the FDA Guidance Document 
“Recommended Content and Format of Non-Clinical Bench Performance Testing Information in Premarket 
Submissions” (https://www.fda.gov/media/113230/download) from December 2019. Therefore, please provide 
test reports which contain clearly defined, objectives, acceptance criteria (including sample sizing based on the 
associated risks with statistically valid rationale), verifiable objective evidence, analysis, and conclusions so that 
we can determine whether the evidence supports the device meets the specifications. Please be aware it remains 
our expectation that you demonstrate your device functions at its labeled boundary conditions. Please provide 
design verification which evaluates all design requirements at the appropriate boundary conditions of use and 
demonstrate that your requirements are adequate for your intended use. 

Safety Assurance Case: Adequate Risk Mitigations 

22. Your SAC should be driven by the risks in your system, as properly acknowledging and addressing the risks 
associated with your device is essential to understanding your design methodology and verification activities. 
Your SAC lacks clear tracing between risks and mitigations. Please update your SAC to include proper reference 
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Industry Pyrogen and Endotoxins Testing: Questions and Answers. 
http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ucm314718.htm 

a) Please provide endotoxin unit (EU) limits, test methodology to determine EUs (extraction volume, 
limit of detection with the given volume, inhibition/enhancement testing), and test reports for 
bacterial endotoxin demonstrating acceptable EU limits.  

b) Please specifically address the number of devices tested per lot, and lot size. 
c) Please indicate whether batch testing or an alternative sampling plan will be utilized. 

 

Software/Cybersecurity 

6. In Amendment 3, you provide additional information regarding your alarms/errors into your description 
document; however, you did not update your software requirements specification document or software design 
specification document. In addition, you did not provide quantitative triggering definitions including all 
appropriate ranges, tolerances and units for all alarms/errors where applicable, provide SRS specifications that 
define your algorithms  and their performance requirements (i.e. specificity/sensitivity) to 
ensure unnecessary false alarms do not occur, trace these requirements to their risk hazards and verification 
testing, provide verification testing that ensures the boundary conditions are tested where applicable, and for 
system level alarms/errors that include software and hardware components, test a representative sample of pumps 
per your defined reliability specification.  This information is important to determine if your errors/alarms are 
adequately defined for their intended use and will trigger reliably in the field.  Please provide the following 
information: 

a. In your SRS document, please provide quantitative definitions with ranges, tolerances and units, where 
applicable, for your software alarms/errors. 

b. Please define the sound pressure level for your alarms and provide a justification for this specification. 
c. Please clarify the number of software algorithms used in your firmware 

and provide SRS requirements that describe how these algorithms work and performance 
requirements (i.e. sensitivity/specificity, etc.) to ensure the algorithms work appropriately (i.e. do not 
have too many false alarms). 

d. For all SRS requirements, including those that define errors/alarms, provide a traceability table that traces 
the SRS requirement to its risk hazard, if appropriate, and verification testing. 

e. Provide system level verification protocols (i e. test steps, acceptance criteria) and reports (i.e. raw data 
and conclusion) for all applicable errors/alarms which should include: 

i. Testing at the boundary conditions for each SRS, where applicable. 
ii. System level testing with an adequate sample size that meets the definition of your reliability 

specifications, where appropriate.  
iii. Please provide this testing in one document or groups these documents in one section for ease of 

review. 
f. Please provide the NDA holder with reliability information for your system level alarms/errors as this 

information is needed to ensure reliability aligned with the intended use.. 
 

7.  In your document, SmartDose Gen II 10 ml SW Code Review, you provide your static code analysis and state it 
is for a full code coverage of SW Revision SW0025.02.03.  This does not provide us adequate assurance that you 
have rigorously conducted your unit testing since you have not defined code coverage requirements (i.e. statement 
coverage, branch coverage) and provided evidence that you have met your requirements.  
a. Please provide a list of software modules with a short description of the functionality, the IEC 62304 safety 

classification and your predefined code coverage requirements taking a risk based approach.   
b. Provide a summary report that demonstrates you met your code coverage requirements for each module.  If 

you do not meet the requirements for some modules then provide a risk based justification. 
c. Please provide the NDA holder with code coverage information for static testing as this is needed to support 

the NDA application per the intended use. 
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8. Please address the following concerns regarding your software development environment and software defects: 

 
a. You state your software configuration and defect handling procedure is included in Software 

Life Cycle Procedure but you did not provide this procedure.  For Major Level of Concern software, this 
documentation is required.  Please provide  Software Life Cycle Procedure.  In addition, 
ensure your software defect procedure includes the requirements that open defects include a risk severity and 
a risk based justification for not addressing the defect in the current software release. 
 

b. You provide in Amendment 003,  Attachment A: Unresolved SW Anomalies. Your list of open 
software defects should discuss the potential harm and severity score associated with each unresolved defect 
and the clinical justification for why you do not have to address this defect in the software version you 
intend to release to the market. 

 

Without this information, we are unable to assess the safety and efficacy of your software. Please provide the 
requested information. 

 
9. You provided a document titled SmartDose® Gen II 10  SW Cybersecurity Risk Assessment.  This 

document discusses your assets, threats and controls; however this document is not complete and additional 
information is needed for us to analyze the controls you have in place.  Please address the following deficiencies: 

 
a. We recommend you provide a threat model that describes for each unique asset/vulnerability combination, 

you include a description of the attack vector, the severity score and description of the associated harm, the 
chain of events to carry out attack, the level of skill required for the attacker to compromise the 
asset/vulnerability, your control measures, NIST core function classification of the control (i.e. protect, 
detect, etc.), reference any requirement (i.e. SRS), and provide link to FMEA. 

b. This document does not discuss if there is any off-the-shelf (OTS) software used in your pump.  It is 
important to list the OTS software and discuss if there are any known vulnerabilities.  Please state if you 
incorporate any OTS software.  If you do then update the assets on your risk document and for each OTS 
asset, list any known vulnerabilities and how you plan to address them. 

c. It does not appear your cybersecurity includes the hazardous situation of malicious programming that may 
lead to a higher programmed rate than acceptable per your specifications.  An unauthorized user may be able 
to program a higher rate and which may lead to harm of overinfusion.  Please add this harm and reassess if 
you need additional controls. For example, if a higher rate may lead to serious harm then you should 
consider stronger controls 

. 
d. You state the controls you have in place at manufacturing

however you do not provide the 
specification/requirements for these controls or provide your manufacturing procedure that controls this 
process.  It also appears you do not assume you may have a rogue employee. Please  provide the 
specifications/requirements for your controls, provide your manufacturing procedure, and discuss how you 
may mitigate against a rogue employee.  Please ensure your passwords are not documented in your SOP. 

 

Electrical Safety 

10. You did not provide your electrical safety evaluation checklist performed by your testing house. Your device 
should conform to the FDA recognized standard AAMI/ANSI ES60601-1-1:(2005) R2012 Part 1 Medical 
Electrical Equipment General requirements for basic safety and essential performance to ensure your device is 
electrically safe. Please supply the missing testing house checklist to assure patient safety. 
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for the performed testing. Please state which version of the device your EMC testing was conducted with (e.g. the 
to-be-marketed version) or provide a justification as to why device changes do not affect the test results. 

 
18. In the EMC test report, you did not clarify if there are device modifications. This information is needed to ensure 

that the tests were adequately conducted. Please clarify if there were device modifications/test allowances from 
the to-be-marketed device. If there was, please justify why the modifications do not affect the validity of the test 
results. 

 

Engineering/Performance/Risk Assessment 

19. To support the adequate verification of your design requirements, you should provide evidence in the form of test 
reports which contain clear objectives and quantitative scientific evidence that your design functions to its 
specification. The test reports contained in you Master File are incomplete. All test reports should contain the 
elements described in the FDA Guidance Document “Recommended Content and Format of Non-Clinical Bench 
Performance Testing Information in Premarket Submissions” (https://www.fda.gov/media/113230/download) 
from December 2019. Therefore, please provide test reports which contain clearly defined, objectives, acceptance 
criteria (including sample sizing based on the associated risks with statistically valid rationale), verifiable 
objective evidence, analysis, and conclusions so that we can determine whether the evidence supports the device 
meets the specifications. Please are below and for examples where your test reports lack the elements described in 
the guidance: 

a. You fail to provide complete explanation of your methods and justification for apporaches. Without 
knowing how you collect data, we are unable to review the adequacy of the data. Provide all your relevant 
methods so we can ascertain the adequacy of your data collection approaches and the data generated. 
These include: 

i. 
ii. 

iii. 
iv. 
v. 

vi. 
vii. 

viii. 
ix. 
x. 

xi. 
xii. 

xiii. 
xiv. In Rev 1.0 Attachment 9-11 in Amendment 003, you appear to state the intent is to perform 

a documentation review, but then present data from other documentation locations. Please make it 
clear in your reports if you are verifying a design requirement is present in the design (e.g. the device 
contains an LED) or if the report is verifying the design requirement is adequate (e.g. LED 
illuminates). 

b. You refer to data/explanation as being located in files which you do not provide. We are unable to review 
data if you do not provide a clear location to all necessary information. Please review your submission 
and ensure it is complete. Specifically, please address the following: 
i. You refer to 15.1.8.1.1 and 15.1.8.1.2 in Attachment 11-7 Part 1 of Amendment 004 for containing 

data on out of specification devices. These sections could not be located. Provide all referenced data 
locations 
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accurately present the data in your submission so we are certain of your approaches and can evaluate 
your methods. Provide testing which demonstrates conformity to IEC 60601-1-8: 2012 Ed 2.1 

v. We note you reference IEC 60601-1 3.1 Edition for defining your free fall drop testing
Attachment 9-9 in Amendment 003. This standard specifies distance of 1 m. Your testing does not 

align to the requirements of the standard. Provide testing which aligns to all referenced recognized 
consensus standards. 

vi. In Attachment 9-10 Amendment 003 you provide a mechanical analysis in Attachment A 
to demonstrate a lack of influence of device orientation on dose delivery. Your analysis is limited to 
break loose/glide force

. Your justifications should clearly 
account for your device design and your intended use-case. Please justify your methods to adequately 
explain your approaches for your device and consider how your device will be used by the patient.  

vii. We note you use a surrogate test liquid, not the proposed drug product in the cross-referenced NDA 
(e.g.  Attachment 9-10 Amendment 003). You should justify the use of a surrogate test fluid 
so we can evaluate the adequacy of the presented data. Provide justification for the use of any test 
fluid surrogate or state the use of the drug-product of interest in your reports. 

viii. We note the use of variable data analysis in your submission (e.g.  Attachment 9-10 
Amendment 003). While we acknowledge and agree with your demonstration of data normality and 
the use of goodness of fit testing to determine non-normal data models, your explanation of non-
normal data should relate to your device and/or data collection methods. Without this explanation, we 
are unable to determine the adequacy of the presented data analysis. Please ensure you explain data 
non-normality for processes which are anticipated to be normal. 

e. You fail to adequately justify protocol failures. Without an adequate explanation of protocol failures, we 
are unable to agree that your device is safe and effective. Please consider the following and explain why 
protocol failures still demonstrate your device adequately meets its intended use or redesign your device 
to correct the failures and repeat testing  
i. 

ii. 

iii. 

iv. 

v. 
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Plain text indicates commenting and paraphrasing of reviewed submission documents 
Italics indicate direct quotes from the sponsor 
All Screenshots are direct quotes from the sponsor 
Reviewer notes: provide context to remaining entered test. This includes relevant analysis to Sponsor summaries. 
Underline is a subheading within a section, document, or review 
Items in red are noted as deficient in context and analysis. 
Items highlighted in red indicated deficiencies referred to in other sections for greater detail 
Items highlighted in yellow are to draw attention. These potentially relate to other items in the submission but may not be 
explicitly deficient. 
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3. PURPOSE/BACKGROUND 
3.1. Scope  
scPharmaceuticals is requesting approval of Furosemide Pump (Furoscix Infusor).  The device constituent of the 
combination product is an Infusion Pump. 
 
 CDER/OND has requested the following consult for review of the device constituent of the combination product: 

ScPharmaceuticals has resubmitted their NDA 209988 for the Furoscix Infusor (combination product), indicated for the 
treatment of edema associated with congestive heart failure 

 
 CDER/OSE has requested the following consult for review of the device constituent of the combination product: 

We request a review of the HF Validation Study report of results from the CDRH HF team perspective. 
 
NDA 209988 was resubmitted following CR and Type C meetings on June 30, 2020. The cover letter states that “In 
January 2019, following two meetings with the FDA to identify a path forward for continued development of the initial 
device constituent of the Furoscix® Infusor, scPharmaceuticals, Inc. (the Sponsor) discontinued the development of the 
original device constituent (pre-change device) and has incorporated an improved device constituent (postchange 
device), based on the SmartDose® Gen II 10 mL (West Pharmaceutical Services), for the combination product that 
addresses issues identified by the Agency in the CRL.” 
 
CDRH provided recommendations on the HF Validation Protocol on 8/6/2019 under IND 118919 (ICC 1900582). 
DARRTS 
Link: https://darrts.fda.gov//darrts/faces/ViewDocument?documentId=090140af8050ba35& afrRedirect=90594134694
1035 
 
Additionally, CDRH provided comments to Questions 1-8 for a Type C Meeting Request for the Furoscix Infusion 
NDA 209988 (ICC 1800904 and ICCR2018-03895) DARRTS 
Link: https://darrts.fda.gov//darrts/faces/ViewDocument?documentId=090140af804cd838& afrRedirect=90318966650
5126 
 
The applicant states validation studies commenced on Oct 29, 2019 and that they incorporated the Agency Advice in 
the revised protocol. We request you review the HF validation study results and provide a review back to DMEPA. 
CDRH’s review should include CDRH HF’s recommendation on whether the proposed HF results are acceptable or 
not, and any recommendations for labels and labeling modifications. 
Link to Reviewers Guide: \\cdsesub1\evsprod\nda209988\0034\m1\us\12-cover-letter\reviewer-guide-sn0034.pdf 
Module 5.3.5.4 contains links to the HF studies: 

 
The goal of this memo is to provide a recommendation of the approvability of the device constituent of the combination 
product.  This review will cover the following review areas:  

Device specific discipines of biocompatibility (including chemical characterization and toxicological risk assessment), 
sterility, human factors, electrical safety, electromagnetic capatibility, software, engineering/performance, labeling, and 
facilities/quality systems. 

 
This review will not cover the following review areas: 

Drug product, primary drug container, and the clinical acceptablitity of specifications/validaitons, including dosing 
regiment. 

 
The original review division will be responsible for the decision regarding the overall safety and effectiveness for 
approvability of the combination product. 
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Units of delivery* mL N/A 
Maximum Rate* 

N/A 

device has a single pre-set programmed 
biphasic flow rate and cannot be 
programmed for other flow rates. 

Minimum Rate* 

N/A 

device has a single pre-set programmed 
biphasic flow rate and cannot be 
programmed for other flow rates. 

Delivery Limits Not Described Not Described 
Dose limit / Bolus 
limit exceeded 
alarms N/A 

Device is prepogrammed without bolus 
function. 

Lock Out features  

None 

Device is pre-proprogammed, therefore 
functionality cannot be changed. MAF 
Holder declares in description that the 
button remains depressed following 
activation, thereby preventing reuse. 
Acceptable.. 

Infusion Complete 
Notification* 

 Indicator light turns green, audible 
feedback, and plunger is fully across 
the window 

Description is pulled from the 
Instructions for Use 

Sensors/Alarms See Alarm Summary Below. See Alarm Summary Below. 
See Alarm Summary Below. See Alarm Summary Below. 

See Alarm Summary Below. See Alarm Summary Below. 

 Greater 
detail on this alarm/the 
functionality/predefined thresholds is 
likely necessary. Verfication of alarm 
functionality is contained in SAC/V&V 
review. 
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been included with Section 01 of MAF  The single use combination product 
constituents, comprising pre-filled drug cartridge, sterile single-use delivery device and 
accessories for use (e.g. alcohol prep pads), are co-packaged in a kit available by 
prescription only. The co-packaged kit is a design feature that is a risk control against 
accidental misuse: 
• Only one dose is included, therefore there is no incentive to misuse by breaking into the 
drug reservoir to split the dose into multiples. Furthermore, there are no empty drug 
cartridges provided to a user to facilitate splitting doses. 
• Device is already included, therefore there is no incentive to use another device. 
• Significantly reduced opportunity to mix up the drug with another medicine. 
• The product was tested in Human Factor studies with participants demonstrating an 
understanding that the Cartridge is to be used with the device provided in kit. 
 
The statement in the IFU that the Furoscix cartridge was to only be used with the On-body 
Infusor was tested in the knowledge task portion of our human factors validation study 

Two participants did not comprehend the statement in the IFU version that was tested in 
the human factors validation study. When the moderator explained what the statement 
was intending to communicate, both participants suggested that the statement in the IFU 
be updated to clarify the message. Accordingly, the Sponsor updated the statement as 
follows: “The on body infusor can only be used with the prefilled FUROSCIX cartridge 
supplied in the kit. Do not use any other cartridges or medicine inside the on-body 
infusor.”  
The statement in the submitted version of the IFU (label-0063-IFU, R07) reflects the 
recommendation. Further testing was not required.  
In addition, the kit constituents (pre-filled and labeled primary container assembly and 
labeled device) are customized for use in combination, once the cartridge is loaded into 
the device, a re-use prevention feature ensures the device cannot be opened and re-used 
with a different drug product. Design features for the cartridge and the device are 
described below:  
• The prefilled primary container assembly (cartridge) as a standalone does not include a 
mechanism or components of expelling the drug without the Infusor. The prefilled 
primary container assembly does not include a plunger rod (or push rod) and the plunger 
does not include an interface (e.g. thread) to an external plunger/push rod. In addition, 
the prefilled primary container assembly includes a capped septum, which DOES NOT 
use a Luer lock. The customized cap dimensions and septum thickness require a specific 
customized needle interface on the matching infusion pump.  
• The customized device requires a specific primary container assembly design: o The 
Infusor  was designed to interface with the prefilled 
labeled primary container assembly by design   
o The specific drug dimensions, 

are 
customized for interface with the customized pre-filled primary container (10 mL West 
CZ primary container assembly).  
o Device  needle length suitable for specific primary 
container septum thickness.  
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Cybersecurity  X-MAF      
Electrical Safety  X-MAF      
EMC/RF Wireless  X-MAF      
MR Compatibility   X-Marked 

MR 
Incompatible 
in Instructions 
for Use 

    

Human Factors  5.3.5.4     
Shelf Life, Aging and Transportation  3.2.R.1.P.3.6 

and MAF 
 

    

Clinical Validation  5.2 
and  5.3.5.4 

    

Human Factors Validation   5.3.5.4     
Quality 
Systems/ 
Manufacturing 
Controls Check 

Description of Device Manufacturing Process  3.2.P (drug 
product) and 
3.2.R.1.P.3.3 
and MAF 

 

    

Description of Quality Systems (Drug cGMP-based, Device 
QSR-based, Both) 

 Infusor – 
references 
MAF  
Sponsor 
appears to use 
Device QSR 
per 
3.2.R.1.P.3.3. 

    

CAPA Procedure  3.2.R.1.P.3.3 
– device-sop-
0036 in 
response to IR 
sent (see 
below) 

    

Control Strategy provided for EPRs  3.2.R – 
Distribution 
Control 
Procedure 
 
MAF  for 
Manufactruing 
Controls. 
3.2.R.1.P.3.3 
indicate that 
the system 
undergoes 

 
inspection. 
See belpow 
for additional 
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files refereces 
in respose to 
IR 

 
Reviewer Comment 
In general, the submission appears complete and acceptable for filing. The noted missing files, which are suspected to 
be an oversight and not to significantly hinder review are: 
 
Report-0332 
CAPA Procedure. While 3 2.1.P.3.3 referneces that Quality Assurance is the primary group responsible, there is no 
reference to the CAPA procedure. This si similarly noted for Complaints. (21 CFR 820.100 and 21 CFR 820 198) 
 
These should be requested via IR/74-day letter. 

 
5.2. Facilities Information  
Reviewer Note: SN0034 FDA Form 356h used to populate the following Facilites information. 
Reviewer Note: Inspectional History information determined by searching OSAR. 
 

Firm Name: scPharmaceuticals Inc. 
Address: 2400 District Ave. 

Suite 310 
Burlington, MA 01803, USA 

FEI: 3013722099 
Responsibilities: Combination Product Manufacturer 
Inspectional History  
An analysis of the firm’s inspection history over the past 2 years:  

Inspection was conducted Click or tap to enter a date. to Click or tap to enter a date.. The inspection covered Choose 
an item. and was classified Choose an item.. 
 

An analysis of the firm’s inspection history shows it has not been inspected in the past 2 years. 
 

N/A - the manufacturing site does not require an inspection at this time given the risk of the combination product 
 
Inspection Recommendation: 

A pre-approval inspection is required because:  
The firm is responsible for major activities related to the manufacturing and/or development of the final combination 
product involving the device constituent part. 
. 
  

An inspection is not required because Choose an item. 
 

 
Firm Name: Swissfillon AG 
Address: Rottenstrasse 7 

Visp, Valais 3930, Switzerland 
FEI: 3014757826 
Responsibilities: Manufacturing of Drug Product, including filling and inspection of drug product. 
Inspectional History  
An analysis of the firm’s inspection history over the past 2 years:  
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Inspection was conducted 4/15/2019 to 4/24/2019. The inspection covered drug CGMP and was classified VAI. 
 

An analysis of the firm’s inspection history over the past 2 years showed that it has never been inspected. 
 

N/A - the manufacturing site does not require an inspection at this time given the risk of the combination product 
 
Inspection Recommendation: 

A pre-approval inspection is required because:  
The firm is responsible for major activities related to the manufacturing and/or development of the final combination 
involving the device constituent part; and,  
A recent medical device inspection of the firm Choose an item. 
  

An inspection is not required because The firm is not responsible for major activities related to the manufacturing 
and development of the final combination product or the device constituent part. 
 

 
Firm Name: 
Address: 

FEI: 
Responsibilities: 
Inspectional History  
An analysis of the firm’s inspection history over the past 2 years:  

Inspection was conducted Click or tap to enter a date. to Click or tap to enter a date.. The inspection covered Choose 
an item. and was classified Choose an item.. 
 

An analysis of the firm’s inspection history shows that it has not been inspected in the past 2 years 
 

N/A - the manufacturing site does not require an inspection at this time given the risk of the combination product 
 
Inspection Recommendation: 

A choose an item inspection is required because:  
The firm is responsible for major activities related to the manufacturing and/or development of the final combination 
involving the device constituent part; and,  
A recent medical device inspection of the firm Choose an item. 
  

An inspection is not required because The firm is not responsible for major activities related to the manufacturing 
and development of the final combination product or the device constituent part. 
 

 
Firm Name: 
Address: 

FEI: 
Responsibilities: 
Inspectional History  
An analysis of the firm’s inspection history over the past 2 years:  

Inspection was conducted Click or tap to enter a date. to Click or tap to enter a date.. The inspection covered Choose 
an item. and was classified Choose an item.. 
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 An analysis of the firm’s inspection history shows that it has not been inspected in the past 2 years 

 
N/A - the manufacturing site does not require an inspection at this time given the risk of the combination product 

 
Inspection Recommendation: 

A choose an item inspection is required because:  
The firm is responsible for major activities related to the manufacturing and/or development of the final combination 
involving the device constituent part; and,  
A recent medical device inspection of the firm Choose an item. 
  

An inspection is not required because The firm is not responsible for major activities related to the manufacturing 
and development of the final combination product or the device constituent part. 
 

 
Firm Name: 
Address: 

FEI: 
Responsibilities: 
Inspectional History  
An analysis of the firm’s inspection history over the past 2 years:  

Inspection was conducted Click or tap to enter a date. to Click or tap to enter a date.. The inspection covered Choose 
an item. and was classified Choose an item.. 
 

 An analysis of the firm’s inspection history shows that it has not been inspected in the past 2 years. 
 

N/A - the manufacturing site does not require an inspection at this time given the risk of the combination product 
 
Inspection Recommendation: 

A choose an item inspection is required because:  
The firm is responsible for major activities related to the manufacturing and/or development of the final combination 
involving the device constituent part; and,  
A recent medical device inspection of the firm Choose an item. 
  

An inspection is not required because The firm is not responsible for major activities related to the manufacturing 
and development of the final combination product or the device constituent part. 
 

 
Firm Name: Sharp Corporation 
Address: 7451 Keebler Way 

Allentown, PA 18106, USA 
FEI: 3004161147 
Responsibilities: Packing of Drug and Device Components  
Inspectional History  
An analysis of the firm’s inspection history over the past 2 years:  

Inspection was conducted Click or tap to enter a date. to Click or tap to enter a date.. The inspection covered Choose 
an item. and was classified Choose an item.. 
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 An analysis of the firm’s inspection history shows that it has not been inspected in the past 2 years. 
 

N/A - the manufacturing site does not require an inspection at this time given the risk of the combination product 
 
Inspection Recommendation: 

A pre-approval inspection is required because:  
The firm is responsible for major activities related to the manufacturing and/or development of the final combination 
involving the device constituent part; and, a recent medical device inspection of the firm has not been performed. 
  

An inspection is not required because Choose an item. 
 

 
Firm Name: 
Address: 

FEI: 
Responsibilities: 
Inspectional History  
An analysis of the firm’s inspection history over the past 2 years:  

Inspection was conducted . The inspection covered  and was classified 
NAI. 
 

An analysis of the firm’s inspection history over the past 2 years showed that it has never been inspected. 
 

N/A - the manufacturing site does not require an inspection at this time given the risk of the combination product 
 
Inspection Recommendation: 

A choose an item inspection is required because:  
The firm is responsible for major activities related to the manufacturing and/or development of the final combination 
involving the device constituent part; and,  
A recent medical device inspection of the firm Choose an item. 
  

An inspection is not required because A recent medical device inspection of the firm was acceptable. 
 

 
Firm Name: West Pharmaceuticals AZ Inc. 
Address: 14677 N. 74th Street 

Scottsdale, AZ 85260, USA 
FEI: 3001155023 

Reviewer Note: Revised in SN0037 
DUNS 196630557 

Reviewer Note: DUNS number copied over as the original FEI number listed in 356h SN 0034 
does not match the expected numbering sequence. 

Responsibilities: Device manufacturer and manufacturer of sterile carridge and stoppers for Drug Product Primary 
Container Closure 

Inspectional History  
An analysis of the firm’s inspection history over the past 2 years:  

Inspection was conducted Click or tap to enter a date. to Click or tap to enter a date.. The inspection covered Choose 
an item. and was classified Choose an item.. 
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An analysis of the firm’s inspection history showed that it has never been inspected. 

 
N/A - the manufacturing site does not require an inspection at this time given the risk of the combination product 

 
Inspection Recommendation: 

A pre-approval inspection is required because:  
The firm is responsible for major activities related to the manufacturing and/or development of the final combination 
involving the device constituent part; and, no inspection has previously been completed of the firm Choose an item. 
  

An inspection is not required because Choose an item. 
 

 
Firm Name: 
Address: 

FEI: 
Responsibilities: 
Inspectional History  
An analysis of the firm’s inspection history over the past 2 years:  

Inspection was conducted . The inspection covered drug CGMP and was classified VAI. 
 

An analysis of the firm’s inspection history over the past 2 years showed that it has never been inspected. 
 

N/A - the manufacturing site does not require an inspection at this time given the risk of the combination product 
 
Inspection Recommendation: 

A choose an item inspection is required because:  
The firm is responsible for major activities related to the manufacturing and/or development of the final combination 
involving the device constituent part; and,  
A recent medical device inspection of the firm Choose an item. 
  

An inspection is not required because The firm is not responsible for major activities related to the manufacturing 
and development of the final combination product or the device constituent part. 
 

 
Firm Name: 
Address: 

FEI: 
Responsibilities: 
Inspectional History  
An analysis of the firm’s inspection history over the past 2 years:  

Inspection was conducted . The inspection covered drug CGMP and was classified OAI. 
 

An analysis of the firm’s inspection history over the past 2 years showed that it has never been inspected. 
 

N/A - the manufacturing site does not require an inspection at this time given the risk of the combination product 
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The Sponsor provides 3 relevant claims to this discussion under S#16427 Device design requirements are 
adequate for the intended use and adequately…verified and validated.  
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The Sponsor points to the Design Input/Output document  requirements document (DD-0094) for tracability. 
While this document contains tracing between inputs-outputs-verification-validation, there is no link to the hazard 
analysis or risks associated with each. The Hazard and Risk Analyses (RA-0043 and RA-0047) define the sources 
and causes and provides a table for maping or risk controls to user requirements. However, not all requirements 
could be located here. Therefore, the linking is incomplete. In addition, there is no ‘cross-connection’ between 
S#16431 and S#16433, meaning it is not clear if the found items are as the Sponsor intended or not. 
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Review of how the safety case identifies the reliability requirements and corresponding traceability to the 
performance testing. 

The Sponsor provides stated reliability requirements with pointers to documentation to build the argument. The 
Sponsor points generally to the MAF for evidence location for many items, which is non-specific to the data being 
used to support the item 

Sponsor includes software in their argument and describes the use of ‘worst-case’ for system items. A reliability 
memo in device-memo-0079 appears to contain the logical argument for how this is built from a technical 
perspective (e.g. failure rate calcualtions). 

Review of the argument 
structure for the device 
reliability: 

Do the claims and arguments for that the device is reliable have a logical flow? 
Yes – The Sponsor separates this into system reliability, reliability undergoing 
verification/validation, and software reliability. These generally point to specific data 
which should suppor the stated arguments. See above for example. 
 
Does the SAC provide a justification for why the reliability specification is appropriate 
for the intended use? 
No – The Sponsor separates their arugment and provides justifications specific to the 
systems. The Sponsor justifies the high level argument based on several items. 
However, the sponsor does not include a clear link to the associated clinical arugments 
for why the device should function. 

Discussions with the Food and Drug Administration have indicated a 95% reliability 
level is reasonable for essential performance requirements.” 

 and the device 
is outside the scope  The Lead Reviewer notes the referenced 
communication (Response to a Type-A meeting) where the Agency committed to 
95%/95%. The logic here appears to be not necessarily based on the Sponsor’s 
identification of clinical risks and verifying these. See above for example. 

 
 

Part 1: Acceptability of Risk Mitigations 
 
Risk Management Plan/Strategy 
The Sponsor defines the Severity ratings in the Risk Management SOP (SOP-0034): 
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Hazard Analysis Review 
The Sponsor provides the Hazard Analysis in RA-0043 (SN0036). 
The Sponsor provide Safety Considerations in Section 2.2. These include: 

• Single use, sterile device 
• No user interface to motify delivery of the fixed dose 
• Single  battery provides power 
• Audible and visual notifications are present and cannot be silenced or disconnected 
• No communication connections 
• Drug reservoir/fluid path are integral to device (i.e. self-contained) 
• Moving parts are covered 
• No maintenance is required. 

 
The Sponsor continues with explanation in evaluating the severities of harms with detail provided for the most 
commone ones. 

• Over dieresis is defined as the risk associated with overdose. This could lead to electrolye imbalance 
andsignificant health hazards (S4). The sponsor justifies this with clinical literature. This seems reasonable. 

o The Sponsor states that “because the combination product administers a single fixed dose of 80mg 
of furosemide, an over-dose leading to over diuresis would be

This is un-justified. Previous discussions with clinicians suggest to the Lead Reviewer that the 
delivery accuracy and dose could impact over dieresis. Therefore, the Lead Reviewer disagrees 
with this specific justification. This fact was brought up in the original review and the CDER 
clinical division confirmed that a rapid devilery or over-fill of the cartridge could lead to over 
diuresis requiring medical intervention.  

o The Sponsor states that the maximum daily human dose of furosemide is 600 mg and systemic 
toxicity from an over-dose would require 8 doses from the device in a 24 hour period. This relats 
to dose delivery but not flow rate accuracy. 

o The Sponsor states that a malfunction delivering the total dose at maximum speed would be “well 
below the maximum dose. The concerntraions that would be anticipated is well below the Cmax of 
an 80 mg IV or IM injection…

 The Sponsor’s justification 
 does not fully 

address the time which the body will remain at saturated urine output, which could certainly 
impact the risks associated with electrolyte imbalance. 

o The Sponsor states that injection speed is a factor which “influences subcutaneous injection site 
pain and tolerability,” and references literature in the justifying pain would only be expected if the 
total 80 mg/10 mL dose was delivered in . This discussion appears reasonable. 

• Under diuresis is defined as the risk with receiving too little drug or missing a dose. The hazard associated 
is stated as worsening symptoms due to congestion.

” The Sponsor states the has been agreed upon with the Agency in references to 
4335753. The severity is reasonable, however the Agency disagreed 

. Regardless, the severity is what is driving mitigationsand seems reasonable. 
• The Sponsor states that Delay in Therapy (Other) “is considered to be a delay in administering the dose 

that is currently being delivered during a treatment…[and] would then only be used in cases where the 
current unit being used for a treatment was able to be used to finish delivering the intended dose.” It 
remains possible that a device malfunction could result in therapy delay (e.g the unit in-use/pre-use 
malfunctions). 

The Sponsor references the recommendations in ISO 14971:2007 for developing their 5-point severity scale 
 
The Sponsor provides the following identification of primary system hazards in Table 1: 
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Part 2: Adequate Design Verification & Validation of the Device 
Specifications 
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Sponsor refers to Table 3, 4, 5  for labeling items . Tables could not be located in file RPT-0360; therefore, this reference is 
unknown. 
There is no requirement for flow rate accuracy, only dose delivery. 
 
Reviewer note: It is understood based on NDA 209988 SN0040 that the device has been updated based on found premature errors notifications. Specifically, based on Section 
1.12.4.2, “[Following NDA submission,] scPharmaceuticals and West have subsequently explored a further modification  
and a corresponding software parameter adjustment.”

. 
 
The Sponsor continues, “The Sponsor is now exploring how to improve the device further prior to marketing .” This indicates the Lead 
Reviewer that all the device data may be suspect and may not be representative of the to-be-marketed device. 
 
Programmed rate of deliver is stated as 0.0625 mL per minute with   

 for delivery due to an open safety latch 
 needle depth equivalent depth for subcutaneous space? – validation data 

scP-00-004 evaluated  modifications to challenge delivering full dose 
 
The Sponsor provides device-dd0092 for Disucssing/Defining the Essential Performance Requirements for the Furoscix Infusor 
The Sponsor defines the Essential performance following IEC 60601-1, with additional items added to this list.  
Stated to include: 
Dose delivery: (80 mg/10 mL) 
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95/95 C/R at with 124 samples and for 
Timepoints T4 and T9 
 
Maximal Short Term Delivery Rate 

 over entire profile 
 

 stated for measuring delivery volume and time in a continuous 
manner by using an analytical balance. Entire method is not provided 
 
 
Sampling is stated to be based on the highest severity risk of 
dFMEA. This file is not found. 
 
95/ C/R With  with 188 specimens at T0, 124 with Acc
for others, except T4 and T9 with 93 Samples with 
 
 
Needle Stick 
Sponsor states the intent is to comply with ISO 23908, Safey latch fully deployed after 
removing tape and finder shall not touch patient needle 
Follow . Method is not provided. 
 
Sampling is stated to be based on the highest severity risk of 
dFMEA. This file is not found. 
 
95/95 C/R with 93 samples 
 
 
Button Activation Force 
Activation force between N (inclusive) 

 to measure force. Method is not provided. 
 
Sampling is stated to be based on the highest severity risk of
dFMEA. This file is not found. 
 
95/95 C/R with Ppk greater than for 40 samples. 
Reviewer note: There is no requirement for normality. 
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Needle Deployment Length 
Length of 6 mm from based of device to distal end of needle. 

is the method of reference. Method is not provided. 
 
Sampling is stated to be based on the highest severity risk of 
dFMEA. This file is not found. 
 
95/95 C/R with 59 samples. 
 
 
Label and pad printing durability 
Comply with IEC 60601-1 Section 7.1.3 b with device permanently marked over lifetime 

is referenced for method to check indelibility. Method is not provided. 
 
Sampling is stated to be based on the highest severity risk of 
dFMEA. This file is not found. 
 
95 C/R with 29 samples
 
Liner Removal Force 
Less than
Follow . Method is not provided. 
 
Sampling is stated to be based on the highest severity risk of 
dFMEA. This file is not found. 
 
 
Reviewer Note: Test method is stated as being validated for this and delivery requirement, 
pointing to TMV Report #3966-R Rev 1.0. This file could not be located. 
 
95/95 C/R with 59 samples with
 
Adhesive Pressure-sensitive tact 
Adhesive pressure-sensitivce tack between  N (inclusive) 
Follow Probe Tack to measure. Method is not provided. 
 
Sampling is stated to be based on the highest severity risk of
dFMEA. This file is not found. 
 
Data collection see is included in protocol. 
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Linear Removal Force: Variable data recorded. Data meets specifications, and is discussed 
with Attribute analysis. Data meets attribute stated requirements. No deviations or out of 
specification data presented.  
 
 
Adhesive pressure-sensitive tact: Data recorded as passing. No deviations or out of 
specification devices.  
 
Deviations (Accelerated Aging T5): 
Similar notes for changes to the requirments  and Design I/O document 

are referenced. In addition, the Sponsor provides referneces additional changes 
in risk assessment and uses these for sampling. This is specifically noted for Label and Pad 
Printing Durabiltiy, with a revised risk level of  and 29 devices used to satisfy 95/ C/R 

 reliability is too low of an acceptance criteria and th
severity assignment provided by the Sponsor is questioned. 
 
Device evaluated to a different requirement (10 mL  vs.  Data 
meets revised requirement. 
 
The drug cartidges are noted as being stored below the required number of hours for 
accelerated aging. The Sponsor addressed this by adding additional time beyond the missed 
time This is 
reasonable. 
 
Equipment noted as being in calibration. 
 
Several scanned pages are difficult to read (e.g. 172, 226, /339 of Part 1, Attachment 11-7) 
 
Need to use consistent dating convention: Page 128 of Part 1 Attachment 11-7 uses, what is 
believed to be Month/Day/Year. Page 1/412 of Part 2 Attachmen 11-7 uses, what is believed 
to be Day/Month/Year. Need to know what date convention is being used where. 
 
Attachment C contains the chamical/environmental handling testing to ASTEM D4169-16. 
Schedules are defined, but no overarching distribution cycle or assurance level (defined per 
test as Assurance Level II). Not clear why temperatures were chosen for temperature and 
humidity challenge. Different records of device shipping conditioning provided for various 
tests. 
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justify that orientation does not have a significant effect of delivery performance for all lab tests. 
This approach only considers the force to push the dose, but does not consider the device design 
(e.g. moving the drug through the fluid line). Deficient. 
 
Attachment B is not provided. 
 
Reviewer note: The Sponsor appears to be relying on software testing to demonstrate alarm 
functionality. This is potentially concerning, unless the software testing considers devices at end 
of life (e.g. to ensure system functionality is maintained, including Alarms). 
 
One deviation is noted: As discussed in Attachment C, the test method was not specifically 
defined in the referenced master plan. These are noted as fault condition notifications,

 Of note, a single device is used
 These are understood to likely require update, given the discussed changes to the 

device by the Sponsor to this component. 
 
A configuration analysis is presented in Appendix 1. The following are noteworthy: 
The packaing was updated, but this was limited to artwork on the lid, barcode on the lid, and 
likely has no impact of the data. 
The Sponsor states

This appears to be a change to the specification to meet 
requirements without changing the component. The Sponsor provides no discussion as to what the 
new specification is and how it was determined the new specification was acceptable for the use-
case. This is particularly concerning as it relates . This is similarly noted 
for changing the requirement for the patient needle assembly. It should be clearly stated which 
requirement was challenged (e.g. if it was the current requirement). 
Change in the  is referenced, pointing to as the reason why no 
change in the parts has no effect on the test. Given the provided information, a high-level 
comment is recommended for the Sponsor regarding their device design and finalizing it prior to 
Agency review. 
 
Appendix 2 contains an analysis of the fluid path components for the data in  There 
are no noted differences, but it is concerning that Appenxi 1 lists the fluid path assembly as being 
updated. The Sponsor appears to be performing testing on various components in various places. 
The Sponsor should provide a clear analysis of all their testing which explains any differences in 
their testing vs. the to-be-marketed device. Particularly given the noted changes being made to the 
device. 
 
How are the result analyzed? Do you agree with this? Were there any deviations or thrown out 
data points? 
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Test method justifies this as a dtop to the counter, as a drop to the floor is stated as being 
controlled with labeling. This may be reasonable, but should be clearly explained as a 
deviation, not buried in methods/test reports. Deficient. 
 
 
Free fall drop from without cartridge: Deficient for similar noted reasons above. 
Reviewer note: a rop is significantly shorter than the distance potentially possible 
for the distance expected with a standing or sitting user of the device to the floor  Deficient. 
Reviewer note: This test is meant to challenge the needle safety functionality.

. Deficient. 
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Reviewer Comment 
The Sponsor describes the Essential Performance Requirements as captured in DD0092 and translated to functional requirements in West Pharmaceuticals 
document , Design Input/Output Matrix in MAF  in 3.2.R.1.P.3 

 

Adhesion 

Adhesion allows for secure 
retention in all orientations/sites 
until removal. 
Reviewer note: This specifition 
lacks a challengeable quantify (i.e 
adhesion strength on a given 
surface over time). One cannot 
challenge a specification which 
lacks a verifiable output. 
Deficient. 

No reviewed – Change in device 
questions the relevance of provided 
information. 

Not reviewed. Not reviewed Not reviewed 

Alarm 

Fault indication provided within 

detection. 
Reviewer note: Adequacy of this 
specification requires CDER 
input: A clinical presepctive is 
necessary to determine the 
adequacy. However, the Lead 
Reviewer believes this is 
inadequate and likely requires 
further explanation

N – Test Method #5 Not reviewed. Aging method 
appears 
acceptable 
(accelerated) 

Unacceptable.  
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1. In Amendment 3, you provide additional information regarding your alarms/errors into your description 
document; however you did not update your software requirements specification document or software design 
specification document. In addition, you did not provide quantitative triggering definitions including all 
appropriate ranges, tolerances and units for all alarms/errors where applicable, provide SRS specifications that 
define your algorithms nd their performance requirements (i.e. specificity/sensitivity) to 
ensure unnecessary false alarms do not occur, trace these requirements to their risk hazards and verification 
testing, provide verification testing that ensures the boundary conditions are tested where applicable, and for 
system level alarms/errors that include software and hardware components, test a representative sample of 
pumps per your defined reliability specification.  This information is important to determine if your 
errors/alarms are adequately defined for their intended use and will trigger reliably in the field.  Please provide 
the following information: 
e. In your SRS document, please provide quantitative definitions with ranges, tolerances and units, where 

applicable, for your software alarms/errors. 
f. Please define the sound pressure level for your alarms and provide a justification for this specification. 
g. Please clarify the number of software algorithms used in your firmware 

and provide SRS requirements that describe how these algorithms work and performance requirements (i.e. 
sensitivity/specificity, etc.) to ensure the algorithms work appropriately (i.e. do not have too many false 
alarms). 

h. For all SRS requirements, including those that define errors/alarms, provide a traceability table that traces 
the SRS requirement to its risk hazard, if appropriate, and verification testing. 

i. Provide system level verification protocols (i.e. test steps, acceptance criteria) and reports (i.e. raw data and 
conclusion) for all applicable errors/alarms which should include: 

iv. Testing at the boundary conditions for each SRS, where applicable. 
v. System level testing with an adequate sample size that meets the definition of your reliability 

specifications, where appropriate.  
vi. Please provide this testing in one document or groups these documents in one section for ease of 

review. 
j. Please update your safety assurance case including your reliability specifications for your system level 

alarms/errors. 
 

2.  In your document, SmartDose Gen II 10 ml SW Code Review, you provide your static code analysis and state it 
is for a full code coverage of SW Revision SW0025.02.03.  This does not provide us adequate assurance that 
you have rigorously conducted your unit testing since you have not defined code coverage requirements (i.e. 
statement coverage, branch coverage) and provided evidence that you have met your requirements.  
k. Please provide a list of software modules with a short description of the functionality, the IEC 62304 safety 

classification and your predefined code coverage requirements taking a risk based approach.   
l. Provide a summary report that demonstrates you met your code coverage requirements for each module.  If 

you do not meet the requirements for some modules then provide a risk based justification. 
m. Update your safety assurance case so the software reliability section includes your code coverage 

requirements for static testing. 
 

3. Please address the following concerns regarding your software development environment and software defects: 
 

n. You state your software configuration and defect handling procedure is included in
Software Life Cycle Procedure but you did not provide this procedure.  For Major Level of Concern 
software, this documentation is required.  Please provide Software Life Cycle Procedure.  In 
addition, we recommend your software defect procedure quirements that open defects 
include a risk severity and a risk based justification for not addressing the defect in the current software 
release. 
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recommend that the lead reviewer checks with the electrical safety and software consultants if the 
electrical safety and software testing complied with IEC 60601-1-8:2006 for the alarm system and the 
alarm activation criteria is clinically acceptable. 

 
The dose accuracy was not evaluated during the ESD and RF immunity testing. However, this is acceptable 
since this is in accordance with . 

Lead Reviewer Note: The Consultant uses the Sponsor justification for use of  for testing scope. The 
Lead Reviewer disagrees with this assessment, as the device is not one of the device types recognized by FDA for this 
testing. This feeds more generally into justifying their methods for their device and should be explicitly discussed. 

 

• Adaptations/deviations:   
o Delivery was performed using the real drug  and not using a mimic solution as defined in 

the protocol. The sponsor justified that the density of the mimic solution is same as the real drug 
solution. Since the real drug simulates the clinical use, I believe that this is acceptable. 

o ‘Function as intended’ definition is not as defined in the PRD. During the EMC test, “  
 was used as the acceptance criteria, which is 

not as defined in the PRD: “Provide Safety Performance, audible and visual indications, and resulting in 
Delivery Complete”. The sponsor stated that safety performance is defined as: “The System provides 
visible means to recognize the end of discharge status via the drug compartment window and shielding 
of the patient needle upon removal. The sponsor justified that test methods and the process were not 
affected, the 2 tests for verifying the safety performance acceptance criteria were successfully 
performed and the results are acceptable. 

Recommendation 

 

The sponsor should address the following deficiencies: 

 

Major Deficiency 

 

1. According to the EMC test report, the battery specification is . However, you did not provide the 
manufacturer, the type, and the power of the battery. As this information is recommended by IEC 60601-1, please 
provide the manufacturer, the type, and the power of the battery.  
 

2. On page 7 of Attachment 9-5, you stated, “All tests were performed on SmartDose® Gen II 10 mL
 Rev.A.02, with Bi-phasic delivery of 10.0 [mL] drug in 5 hours,

configuration.” you did not clarify if the tests were conducted with the final version of the device. All tests should 
be conducted with the final version of the device, alternatively, a valid justification should be provided to ensure 
the validity of the tests. Please clarify if the tests were conducted with the final version of the device. If it was not, 
please provide a justification on why this does not affect the test results. 
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3. In the EMC test report, you did not clarify if there are device modifications. This information is needed to ensure 
that the tests were adequately conducted. Please clarify if there were device modifications. If there was, please 
justify the modifications do not affect the validity of the tests. 
 

4. According to page 84 of attachment 9-4, the function of the subject device is defined as delivering of 10 ml 
of drug in . Youj marked pass for all EMC tests; however, according to pages 97 – 98 of attachment 9-
5, the dose accuracy of two side was after ESD precondition, and  after 
RF precondition. Also, during ESD, RF, and power frequency magnetic fields immunity tests, dose delivered was 
measured more than  The acceptance criteria of the EMC testing should be based on the expected functions 
of the subject device and the pre-defined acceptance criteria should be met. Please re-conduct the EMC testing to 
address that the subject device met the acceptance criteria or provide a justification on why this does not affect 
the patient safety and the validity of the testing. 

 

Minor Deficiency 

1. label-0063-ifu states, "Do not use the on-body infusor within 12 inches of mobile phones, computers or wireless 
accessories (for example: TV remote control, Bluetooth computer keyboard or mouse)." However, this warning 
does not include sufficient information. As this information is recommended by clause 5.2.1.1.f of IEC 60601-1-
2:2014, please revise this warning to “WARNING: Portable RF communications equipment (including peripherals 
such as antenna cables and external antennas) should be used no closer than 30 cm (12 inches) to any part of the 
FUROSCIX On-Body Infusor. Otherwise, degradation of the performance of this equipment could result.” 
 

2. label-0063-ifu does not include essential performance information. As this information is recommended by clause 
5.2.1.1.b of IEC 60601-1-2:2014, please include essential performance in label-0063-ifu.  

 

While the following comment is out of scope of EMC review, but electrical safety, I recommend that the lead 
reviewer talk to the electrical safety consultant. 

 

5. The subject infusor includes a battery. However, label-0063-ifu, label-0068, label-0069, label-0072, and label-
0073 do not contain the battery information (battery specifications including the type, RATED voltage, and 
power). Since this information is recommended per IEC 60601-1, please provide the battery information 
(battery specifications including the type, RATED voltage, and power) in label-0063-ifu, label-0068, label-0069, 
label-0072, and label-0073. 

 

10. CLINICAL VALIDATION REVIEW 
10.1. Review of Clinical Studies Clinical Studies 

 There is no device related clinical studies for review 
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of your proposed subject device beyond the statement in Step 4:  “Do not select a site where the skin is 
irritated or broken.”     

This is important because a patient with these characteristics could experience skin injuries from the medical 
adhesive or that the device could fail to adhere to the skin over the time of treatment.  Please submit an 
updated use-related risk analysis that assesses the risk to the patient of using the device if the patient has 
these characteristics.  If you determine that the related tasks are critical tasks, please update the instructions 
for use with your proposed risk mitigations (e.g. contraindication statements, warnings), and submit 
supplemental human factors validation study data to demonstrate that the device can be used safely and 
effectively by the intended users for the intended use, or provide a justification for not conducting a 
supplemental human factors study.   In addition, please add the appropriate contraindications to  
the Prescribing Information (PI) or provide a justification addressing why this information does not need to 
be provided to the intended prescribers of your proposed subject device.   

 
 
Clinical Consultant Conclusions  

No Clinical Consult was Issued 
 

11.1.2. Comments to DMEPA 
N/A 

11.1.3. ‘Letter-Ready’ Deficiencies  
 CDRH has no Human Factors related Major Deficiencies  

 
CDRH is providing the following ‘letter-ready’ Major Deficiencies written so they can be directly communicated to the 
Sponsor:  

 HFPMET Concurrence with Major Deficiencies below 
Major Deficiencies 
We note that you conducted a validation of adhesive effectiveness and local skin tolerability of the medical 
adhesive used to attach the on-body infusor to the patient, and that the study protocol lists the following 
exclusion criteria for the study participants [Clinical Protocol No. scP-00-003 - Appendix 16.1.1 Protocol and 
Protocol Amendments.pdf Section 4.2, page 24]: 

4.2. Exclusion Criteria -   
A Subject is not eligible for inclusion if any of the following criteria apply:  

1. History of chronic skin conditions requiring medical therapy. 
2. History of allergy to medical adhesives. 
3. Received oral antihistamines (e.g. Benadryl, Allegra, Zyrtec, etc.) or systemic steroids 

(e.g. prednisone, dexamethasone, etc.) in past 7-days. 
4. Used body lotions, oils or ointments on abdomen (adhesion area) within past 24 hours. 
5. History of major abdominal surgery affecting the site of device placement. 
6. Any local abdominal skin condition on the day of treatment i.e. sunburn, rash, eczema, 

etc. 
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