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Meeting Objective(s): The purpose of this guidance meeting was to discuss the clinical development 
plans for Probuphine (buprenorphine hydrochloride and ethylene vinyl acetate copolymer).  
 
General Discussion: Following introductions, the discussion focused on the Sponsor’s questions that 
were included in the January 12, 2005 meeting package.  The slides for the meeting were sent to the 
Sponsor on February 10, 2005.  The Sponsor’s questions and Agency’s responses are presented below in 
italicized text.  Discussion is presented in normal text. 
 
CMC COMMENTS 
 
We refer to the following comments stated in the February 3, 2005 advice letter  
 

1. A single lot of  EVA polymer  has been 
preclinically qualified and the purity profile has been reported. Since there is no DMF on file 
with the current vendor of EVA, a vendor with current DMF file should be selected before the 
current stock of EVA depletes. Refer to www.fda.gov/cder/dmf for the list of EVA DMF holders. 

 
2. Establish a two-sided acceptance criterion for the in vitro drug release test throughout the 

duration of drug release period. 
 

3. Establish a validated microbial sterilization process before the commencement of Phase 3 
studies. 

 
4. For the NDA, provide data supporting the safety of the impurities and degradation products that 

exceed ICH thresholds. 
 

Discussion 
The Sponsor requested clarification on statement #2.  The Sponsor was concerned about the broad 
range of their current in vitro drug release test. The Division stated that the Sponsor did not need a 
vigorous acceptance criterion at this stage in their development, but by the end of Phase 2 this should 
be established.  The Division stated that the Sponsor should perform a multi-point profile for the 
two-sided acceptance criterion.  The Division advised that, depending on the method and when 
steady state is reached, more than 5 time points may be needed.   
 
The Division stated that drug batches used for the pivotal studies should have two-sided acceptance 
criterion.   The Sponsor agreed to establish a two-sided acceptance criterion. 

 
 
Additional CMC Comment 
 
If the synthetic process of buprenorphine from thebaine changes, then the drug substance should be 
carefully monitored for impurities and by-products that may contain structural alerts for mutagenicity, 

 
Discussion 
No additional clarification was requested and there was no additional discussion beyond the 
information provided in the slide. 

 

(b) (4)

(b) (4)

(b) (4)
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PRECLINICAL QUESTIONS 
 
Q1.  Do the reviewers concur that the non-clinical studies completed to date to support the marketing 
authorization for Subutex, Suboxone and Buprenex, together with the data from the Titan-conducted 
non-clinical studies with Probuphine, adequately characterized the non-clinical safety profile of 
Probuphine and that no further toxicology studies are required to support an NDA approval for 
Probuphine. 
 
 FDA RESPONSE  
 No additional non-clinical studies for Probuphine are required at this time.  

 
Discussion 
No additional clarification was requested and there was no additional discussion beyond the 
information provided in the slide. 

 
 
Preclinical Comments: 505(b)(2) Applications 
 
• The following reference is available on the CDER website:  October 1999 DRAFT Guidance for 

Industry: Applications Covered by Section 505(b)(2) 
 
• For a 505(b)(2) application you must include the following:   
 

a) Clearly identify those portions of the application that rely on information you do not own or 
to which you do not have a right of reference. 

 
b) A 505(b)(2) application that relies upon the Agency’s previous finding of safety or efficacy 

for a listed drug must specifically identify any and all listed drugs by established name, 
proprietary name, dosage form, strength, route of administration, name of the listed drug’s 
sponsor and the application number. 

 
c) A 505(b)(2) application relying upon literature must clearly identify the listed drug(s) on 

which the studies were conducted (if any). 
 

d) For a 505(b)(2) application you must provide a patent certification or statement as required 
under section 505(b)(2) of the Act with respect to any relevant patents that claim the listed 
drug and that claim any other drugs on which the investigations relied on by the applicant 
for approval of the application were conducted, or that claim a use for the listed or other 
drug (21 CFR 314.54(a)(1)(vi)).  (Listed in the Orange Book)  

 
• Patent certification should specify the exact patent number(s), and the exact name of 

the listed drug or other drug even if all relevant patents have expired. 
 

• You must also submit a Bioavailability/Bioequivalence (BA/BE) study comparing the 
proposed product to the listed drug (if any). 
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e) Before submitting the NDA, you are strongly encouraged to submit a plan to the Division 
specifically identifying the types of bridging studies that will be conducted.  You should also 
identify those components of its application for which it expects to rely on FDA’s finding of 
safety and effectiveness of a previously approved drug product. The Division will critique the 
plan and provide guidance. 

 
f) If the only literature that you submit is within the public domain and/or you have right of 

reference to the studies and the data required to support them, you may be able to submit a 
505(b)(1) application.  

 
g) If portions of your application rely upon studies that you do not have right of reference to or 

are not within the public domain, you must submit a 505(b)(2) application.  Please note that 
not all studies reported in the literature are supported by data that exists within the public 
domain.  Most studies in the literature are supported by proprietary data.   

 
Discussion 
The Sponsor asked for clarification on the requirement for a Bioavailability/Bioequivalence 
(BA/BE) study comparing the proposed product to the listed drug (if any), because they do not 
anticipate bioequivalence to the reference listed product.  The Divisions stated that a comparative 
bioavailability study is required in order to put into context the information on the other product.  
In the completed Phase 1 trial, PK samples for the sublingual formulation were collected at 2 
fixed time points.  The Division stated that this was inadequate and that full PK profile during a 
dosing interval should be determined for the sublingual formulation. This could be done in the  
proposed Phase 2 trial, where recruited patients will be on stable sublingual doses.  In the same 
subjects, PK samples for the implant should also be collected to determine comparative Cmax 
and steady state AUC.   

 
The Division reiterated that all of the 505(b)(2) points listed are from the October 1999 DRAFT 
Guidance for Industry: Applications Covered by Section 505(b)(2). 

 
Q2. Similarly, do the Reviewers agree that the use of the ethylene vinyl acetate copolymer (EVA), a 
component in Probuphine which has been used as an excipient in other marketed products, requires no 
additional toxicology studies? 
 
 FDA RESPONSE   

• No additional non-clinical studies are required at this time for EVA. 
 
• Adequate toxicology data for EVA via the subcutaneous route of administration needs to be 

submitted for the NDA.   The data should include local and systemic toxicological 
assessments. 

 
• Toxicology information on leachables and extractables from the EVA needs to be submitted 

for the NDA. 
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Discussion 
The Sponsor requested clarification on the second bullet. The Division stated that this bullet is a 
reminder for the Sponsor to submit adequate toxicology data for EVA.   Sufficient information 
regarding the toxicity of EVA is required and the information can come from the Sponsor’s own 
non-clinical studies or other sources.  

 
CLINICAL QUESTIONS 
 
Q1. Do the Reviewers agree that the proposed Clinical Development Plan for Probuphine will support 
an NDA for the proposed indication? 
 

FDA RESPONSE 
No.  The following issues have been identified and are discussed in detail in the following slides. 

–Proposed dosing 
–Proposed Phase 3 trial design 
–Lack of long-term evaluation (after 6 months) 
–Overall patient exposure planned (safety database) 
–Number of studies proposed to support comparative claim 

 
Proposed Clinical Development Plan 
 
Dosing 

 
• At least one dose-finding study should be conducted 

– Pharmacokinetics, not necessarily dose-response 
 
• Adequate dosing may facilitate demonstration of efficacy 
 
Safety Database (Pre-Approval Patient Exposure) 
• The proposed patient exposure would not be adequate.  We recommend exposure of 

– approximately 500 patients treated for ≥ 6 months 
– approximately 100 patients treated for ≥ one year 

 
• Data on long-term use including confirmation of interdose interval, rotation of sites, 

acceptable interval before repeat use of a site, effect of returning to previous implantation 
site 

 
• Additional evaluation in ‘special populations’ (renal or hepatic impairment) could be 

required depending upon initial safety findings and anticipated product labeling 
 
 
 

(b) (4)
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Discussion 

 
The Division  

 advised the Sponsor to explore higher Probuphine doses 
 

 
The discussion then focused on the anticipated patient exposure.  The Sponsor questioned if 
the 500 patient exposures expected by the Division would all need to be from 
controlled/blinded studies.   

 
  

The Division stated that data from controlled trials would be preferable, but that this could be 
an acceptable approach.  These 500 patients should have been treated with the “to-be-
marketed” product   The majority should have received highest 
product doses proposed for marketing.  Unbalanced randomization was identified as an 
acceptable method of increasing enrollment in the higher-dose arm(s). 
 
The Division also stated that it was important for the Sponsor to examine the long-term use 
(i.e., more than one year) of Probuphine since many patients are likely to continue 
buprenorphine maintenance for years,  Repeat implantation at the same site should be 
evaluated, to demonstrate safety, as well as to characterize possible effects (of scarring) on 
buprenorphine absorption.   

 
 
 
 
 
 
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Q2. For the proposed pivotal trial, we would appreciate advice regarding study design, and choice of 
comparator and primary endpoint. 
 

FDA RESPONSE 
Trial Design Issues 
• Study must be blinded. 
 
• Ancillary treatments (e.g. psychosocial treatments, criteria for use of rescue) must be 

standardized across study sites. 
 
• Inclusion criteria should stipulate a specific range of duration of prior buprenorphine 

treatment.  The protocol should not recruit a mixture of patients in the very earliest stages of 
stabilization and patients who have been on buprenorphine for years and have achieved 
substantial rehabilitation/stability.   

– If  Probuphine is intended for use after a brief period of induction with Subutex/Suboxone, 
then only these patients should be included. 

– If Probuphine is intended for use in fully “stabilized” patients, then inclusion should be 
based on some measure of clinical stability,  

 
• Conditions for an adequate non-inferiority trial are not present (no consensus on 

appropriate outcome measure, expected response, etc.) 
 
• Appropriate designs include 

– Superiority to sublingual buprenorphine 
»would require replication if comparative claim is sought 
»if comparative claim is sought, approved doses of Subutex/Suboxone must be used 
 

• Dose-ranging (several Probuphine arms of different doses) 
 
• Please refer to the following Guidance documents: 
 

CDER Guidance for Industry (main page) 
http://www.fda.gov/cder/guidance/index.htm 
 
Providing Clinical Evidence of Effectiveness for Human 
http://www.fda.gov/cder/guidance/1397fnl.htm 
 
E10: Choice of Control Group and Related Issues 
http://www.fda.gov/cder/guidance/4155fnl.htm 

 
Comparator 
• Sublingual buprenorphine may be used as a comparator, but 

– To support a comparative claim, a dose of known efficacy must be tested and two studies 
would be needed 

 
• The approved product is labeled for administration ‘as a single daily dose in the range of 12 

to 16 mg/day’ 

(b) (4)
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– To establish superiority without making a comparative claim, a lower dose may be used if 
the dose can be justified 

– Blinding may require double-dummy design 
 
• Note that a comparative study is not required if no comparative claim is sought, and that a 

dose-controlled study of varying doses of Probuphine should be considered as an alternative 
to an active controlled study vs. sublingual buprenorphine 

 
Endpoint 
• There is some discrepancy/lack of clarity regarding your proposed primary endpoint 

– The protocol submitted with the IND states that the primary efficacy endpoint will test the 
following null hypothesis:  

 
 

 
– The meeting package indicates that  

 
 

 
• We recommend an analysis which compares the distribution of % negative urines (how many 

subjects with 100%, how many with 90% or better, how many with 80% or better, etc.), 
 

 
– The frequency of urine toxicology testing should be justified.  Previous studies have used 

thrice-weekly sampling 
– A plan for imputation of missing data should be pre-specified 
 
Discussion 
The Division stated that a blinded, controlled study would be necessary.  The Sponsor 
indicated that a two-arm study was envisioned, and the Division encouraged them to explore 
additional doses, suggesting that Phase 2 studies to identify the range of effective doses would 
be desirable. 
 
In discussing the approach to the blinded, dose-controlled design, the Sponsor inquired 
whether the Division had any objection to the use of placebo implants for the purpose of 
blinding.  Subjects assigned to the low-dose arm, if qualifying per protocol for a supplemental 
implant, would receive a placebo implant to maintain the blind.  As this would expose the 
subjects to a minor surgical procedure without benefit, the Sponsor was concerned about 
ethical objections.  The Division agreed that this was the best approach, scientifically, but 
could not state whether IRBs might raise concerns about the procedure. 
 
In reference to the Division’s comment that psychosocial treatments should be standardized 
across treatment groups, the Sponsor questioned the feasibility of standardizing ancillary 
treatments across five different countries. The Division pointed out that, as planned, the 
Sponsor’s trial would provide patients with different counseling regimens, based upon the 
treatment administered.  The Division also stated that cross culturally standardized 
psychosocial treatments are available and are commonly used in clinical trials. The Sponsor 

(b) (4)

(b) (4)

(b) (4)
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should assess the impact of the differences in the standard of care in the foreign sites.   The 
Sponsor stated that they will try to enforce the protocol so that there is consistency.   
 
The Division stated that, if such standardization were not possible, psychosocial treatment 
may need to be limited since it would be considered an active treatment, capable of affecting 
study outcome(s). The Sponsor agreed. 
 
In terms of the planned patient population, the Sponsor indicated that they planned to enroll 

 
It was pointed out that the inclusion criteria stipulated  

  The Division expressed concern  
 

  It was 
recommended that level of stability,  might be a preferable 
way of defining the patient population, so that clinicians would understand which patients 
had been shown to benefit from Probuphine (e.g., only stabilized patients, if this were the 
case).  Approaches to defining clinical stability (e.g. negative urine toxicology screens) were 
discussed.  

 
The Sponsor stated that they planned  

  The Division stated that  could be an acceptable approach, but 
could not really comment further until the actual protocol and statistical analysis plan had 
been submitted.  
 
The Sponsor’s proposed primary endpoint was discussed next.  The Division stated that the 
individual, within-subject measures of efficacy are preferred to the  
proposed by the sponsor. The Sponsor stated that they would  

 look at individual patients.  The Division reminded the Sponsor 
that, in defining success definitions for the purposes of analysis, it will be important to 
consider the population studied and the method of ascertaining clinical response.  For 
example, prior studies reporting the frequency of “clean” urine samples have employed thrice-
weekly testing; if  testing is planned, assumptions should not be based on prior 
findings.  Furthermore, data collected in new entrants to treatment should not be used to 
define success for a population of previously stabilized patients; the success definition should 
not be so liberal as to define a clinical deterioration from baseline as a success.  One possible 
way of illustrating results across a range of success definitions was discussed, and the 
Division provided the Sponsor with a graph based on existing data showing how the data 
could be displayed (see Attachment 1-Dr. Winchell’s Cumulative Response Graph). 

 
The Sponsor inquired whether a single pivotal study of probuphine using a dose-control 
design would suffice for demonstration of efficacy.  The Division explained that this was the 
approach for depot formulations of other chronically-used psychotropics, such as 
neuroleptics.  In these cases, the drug is intended for use in patients previously stabilized on 
the oral formulation.  Therefore, depending on the population studied and the labeling 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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language sought, it is theoretically possible to support an efficacy claim for Probuphine with a 
single, dose controlled study.  No claim regarding relative efficacy of the different 
formulations would be possible. 

 
It was noted, however, that although not required, comparison to sublingual would be 
desirable clinically. 

 
Other Clinical Comments 
  
• The pilot study was to include , and was also amended  

   
– Please clarify why “accrual into the study was placed on hold” prior to conduct of these portions 

of the study. 
 
• Probuphine termination (end of treatment) should be addressed in each protocol (e.g. will subjects 

be tapered, discontinued without follow-up treatment, converted back to sublingual? How will taper 
be accomplished?) 

 
Discussion 
The Sponsor explained that CMC concerns necessitated discontinuation of the pilot study. 

 
  

The Sponsor stated that that no adverse events were attributable to this CMC problem, and consider 
the study results to be valid. 
 

 
CLINICAL PHARMACOLOGY AND BIOPHARMACEUTICS COMMENTS 
 

1. In Study TTP-400-02-01, only two plasma samples were collected while the patients were on 
sublingual tablets. Conduct an additional PK study so that the relative AUC (implant vs. 
sublingual tablets) can be determined. This PK study may be performed as part of the proposed 
clinical trial. 

 
2. Indicate how dosage adjustment may be made in special populations (e.g. hepatic impairment 

patients) and provide the rationale.  Additional clinical studies in special populations may be 
required to provide this information. 

 
3. The issue of drug-drug interactions should be addressed in terms of proper dosing and actions to 

be taken if undesirable interactions occur. 
 

4. Pharmacokinetics in obese patients vs. lean patients should be characterized. 
 

Discussion 
Currently, PK profiles for the implant were determined for up to 4 implants.  The Division stated 
that, if patients are to receive more than 4 implants, full PK profile for the higher dose will need to 
be determined.     

 
 
 

(b) (4) (b) (4)

(b) (4)
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ABUSE LIABILITY ASSESSMENT COMMENTS 
 
Regarding the Product: 

– The amount of residual buprenorphine in the implants after removal from patients should be 
determined. 

 
– A plan to properly dispose of used implants should be developed to ensure the complete 

destruction of any residual buprenorphine. 
 
– The extractability of buprenorphine from unused Probuphine for parenteral abuse should be 

studied. 
 
– The feasibility of the removal of implanted Probuphine by non-professionals, and extraction of 

buprenorphine from used Probuphine implants for abuse/diversion should be addressed. 
 
 

Discussion 
The Sponsor questioned if a guidance regarding abuse liability was available.  The Division stated 
that no guidance document was available, however the following slide was presented. 
 

Under 21 CFR § 314.50 (d) (5) (vii), an NDA is required to contain a separate Abuse Potential 
Section that includes: 
 

1)  A proposal for scheduling and all scientific data that forms the basis of the 
proposal 

 
 2) An Abuse Potential Assessment: 

• Chemistry (including chemical similarity to other drugs  with known abuse 
potential)  

 
• Pharmacology (clinical and pre-clinical) 

 
• Pharmacokinetics and Pharmacodynamics 

 
• Integrated Summaries of Safety and Efficacy 
•  

  3) Information related to overdose, diversion, misuse of drug 
 
The Sponsor was advised to prepare a plan for their abuse liability assessment and request a formal 
meeting to discuss the plan.  The Division will consult the plan to the Controlled Substance Staff for 
comment.  
 
The Division also advised the Sponsor to prepare a Risk Management Plan and suggested they  
review the Risk Management Plans for Actiq, Palladone, and Subutex/Suboxone.  The entire risk 
management plan should be submitted with the NDA. 
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REGULATORY QUESTIONS 
 
We wish to seek the Reviewer’s advice regarding potential registration strategies for Probuphine 
including: 
 
a) Submission of a new drug application (NDA) under section 505(b)(2) of the Federal Food Drug and 

Cosmetic Act 
 

• Submission under 505(b)(2) would be appropriate; refer to advice provided by the 
Pharmacology/Toxicology team above. 
 

• A 505(b)(2) application citing the Subutex or Suboxone NDAs cannot be approved while these 
drugs are protected by exclusivity of any type. 

 
b) Implications of orphan drug exclusivity of Subutex 

• The Orphan Drug Exclusivity of Subutex would preclude approval of an NDA for another 
buprenorphine product for opioid dependence until the exclusivity has expired. 

 
c) Potential orphan drug designation for Probuphine 

• This is still under internal discussion. 
 

Discussion 
The Division stated that Probuphine will not be granted orphan drug designation because the law has 
changed since buprenorphine was designated. The economic argument for Subutex and Suboxone 
was based on limited distribution because it could only be prescribed in methadone clinics and the 
number of clinics was limited by law.  Since that is no longer the case, it would be very difficult for 
them to demonstrate that they would be unable to recover development costs in seven years, plus the 
number of addicts is significantly over 200,000. 

 
 
OVERALL DISCUSSION 
The Sponsor asked if they could send their protocol as a Special Protocol Assessment (SPA). The 
Division stated that Special Protocol Assessments were normally limited to Phase 3 studies, and 
reminded the Sponsor that, although the Sponsor seems to feel ready for Phase 3, further dose finding is 
desirable.  The Division also noted that comments on the protocols can be provided without an SPA.  
 
 
ACTION ITEMS 
No specific action items were identified. 
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