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Disclaimer 
 
Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 207932 are owned by ENDO Pharmaceuticals or are 
data for which ENDO Pharmaceuticals has obtained a written right of reference. 
Any information or data necessary for approval of NDA 207932 that ENDO 
Pharmaceuticals does not own or have a written right to reference constitutes one of the 
following: (1) published literature, or (2) a prior FDA finding of safety or effectiveness for 
a listed drug, as reflected in the drug’s approved labeling.  Any data or information 
described or referenced below from reviews or publicly available summaries of a 
previously approved application is for descriptive purposes only and is not relied upon 
for approval of NDA 207932. 
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1 Executive Summary 

1.1 Background and Regulatory Issues 
Endo Pharmaceuticals Inc. (Endo) has submitted a New Drug Application (NDA) for 
Buprenorphine Hydrochloride (HCl) Buccal Film (BELBUCA™) on December 23, 2014 
in accordance with 21 CFR 314 and Section 505(b)(2) of the Federal Food, Drug and 
Cosmetic Act.  The NDA is relying on the Agency’s previous determination of safety and 
efficacy for the listed drugs Buprenex (NDA 18401; approved 12/29/1981) and Subutex 
(NDA 20732; approved 10/8/2002).  Note that Subutex has been discontinued but not 
for reasons of safety or efficacy according to a Federal Register notice (Docket No. 
FDA–2013–P–1055; 2/13/2105].  A generic formulation of Subutex was approved under 
ANDA 78633 (Roxane; 10/8/2009).  The Investigational New Drug (IND) application 
72428 for Buprenorphine buccal film (BEMA Buprenorphine [BELBUCA™]) was 
submitted on 12/15/2005 by BioDelivery Sciences International, Inc. (BDSI).  The 
transfer of this IND from BDSI to Endo was made on 12/6/2012.   
 
Buprenorphine HCl is a Schedule III controlled substance with partial agonist properties 
at μ-opioid receptors and antagonist properties at κ-opioid receptors.  Endo and its 
partner BDSI have developed BELBUCA, a long-acting agent with twice daily dosing.  
BELBUCA is proposed for the management of chronic pain severe enough to require 
daily, around-the-clock (ATC), long-term opioid treatment and for which alternative 
treatment options are inadequate in both opioid-experienced and opioid-naïve 
populations. 
 
Buprenorphine HCl buccal film uses BDSI’s BioErodible MucoAdhesive (BEMA) delivery 
technology comprised of flexible, water soluble polymeric film which adheres to the 
moist buccal mucosa and dissolves.  Buprenorphine HCl buccal film is designed to 
enable buccal absorption of buprenorphine, bypassing the gastrointestinal absorption 
and first pass metabolism processes.  The proposed maximum recommended human 
dose (MRHD) of Belbuca is 900 mcg BID (1.8 mg/day) for opioid experienced and 450 
mcg BID for opioid naïve patients.  In comparison, the maximum recommended human 
dose (MRHD) or target dose of Subutex for opioid dependence is 16 mg buprenorphine 
per day as listed in the Subutex label.  The daily maintenance dose is generally in the 
range of 8 mg to 16 mg buprenorphine per day depending on the individual patient.  
Therefore, the MRHD for Belbuca is 8.9-fold less of an administered dose of 
buprenorphine than for Subutex.  Note that a relative bioavailability clinical study 
showed that systemic exposure to buprenorphine after Belbuca administration at the 
MRHD was within levels for Subutex. 
 

1.2 Brief Discussion of Nonclinical Findings 
To support the local and systemic safety of buprenorphine and excipients in the BEMA 
film, a 28-Day Buccal Toxicity Study of BEMA® Buprenorphine in Beagle Dogs was 
submitted with this NDA.  It was originally submitted by BDSI to support development of 
BUNAVAIL™ (buprenorphine and naloxone) buccal film under IND 72428 and NDA 
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205637, which was approved on 6/6/2014.  In this study, drug was administered to the 
same buccal site three times a day for 28 consecutive days.  Other than known 
pharmacological effects of buprenorphine (e.g., abnormal gait and stance, decreased 
activity, food particle emesis, and excessive salivation, transient weight loss (5-10%) 
and decreased food consumption), no other buprenorphine-related effects were 
observed compared to BEMA placebo.  The only local toxicity for both groups included 
minimal to slight cell inflammatory cell infiltration of the oral mucosa.  The BEMA 
buprenorphine disc used in the 28-day dog study was 2.92 cm2 and contained 808 mcg 
buprenorphine/disc (~276 mcg/cm2).  The largest Belbuca dose proposed for approval 
is 2.801 cm2 and contains ~900 mcg buprenorphine (321 mcg/cm2) or ~1.2-fold more 
buprenorphine per cm2 than in the nonclinically tested test article.  These differences 
are considered of minimal importance for assessing local toxicity at a 20% difference in 
concentration with repeated dosing.  No issue exists for determining potential systemic 
toxicity as blood levels will be used to compare animal and human systemic exposure.  
 
While the dogs were dosed three times a day and humans will be dosed up to twice a 
day, based on these slight concentration differences, the local toxicity of buprenorphine 
in BEMA buprenorphine cannot be absolutely used to identify and assess potential local 
toxicity from Belbuca, but is considered an adequate assessment.  Therefore, the 
potential local toxicity of the BEMA film is adequately assessed.  What can be noted for 
the dog dosing is that three repeated doses daily doses to the same buccal dose site 
did not result in any overt local toxicity.  On this basis, the data from the 28-day dog 
study can be used to assess potential local toxicity and compare systemic exposure of 
buprenorphine from BEMA buprenorphine to that for Subutex and Belbuca.  The dog 
local tissue toxicity data supports the proposed human dosing with Belbuca. 
 
Review of the composition of the drug substances and drug product along with 
consultation with ONDQA showed that there are no nonclinical-based safety issues 
related to impurities, degradants, and excipients.  
 

1.3 Recommendations 

1.3.1 Approvability 
From the nonclinical perspective, this NDA may be approved.     
Nonclinical data provide evidence for human safety for the expected systemic exposure 
to buprenorphine and potential local toxicity from BEMA buprenorphine film.   
 
1.3.2 Additional Non Clinical Recommendations 
 - none. 
 
1.3.3 Labeling 
The table below contains the draft labeling proposed by the Applicant, changes 
suggested by this reviewer, and the rationale for this reviewer’s changes.  Note that text 
to be omitted from the Applicant’s proposed draft label is indicated by bold 
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strikethrough.  Text added by this Reviewer or maternal Health Team (MHT) is indicated 
in underlined bold.  The labeling recommendations below have not yet been discussed 
with the Sponsor and the entire review team.  As such, the reader is referred to the 
action letter for final labeling for this drug product formulation. 
 

Pharm/Tox-related Labeling Sections for NDA 207932 
(NOTE: this label may be  outdated as numerous changes have been made related to 

PLLR and ongoing Maternal Health Team PLLR input) 
 
Label Proposed by Applicant  

FDA-Proposed label - adjusted for 
the PLLR (Pregnancy and 
Lactation Labeling Rule)   

Rationale for 
Difference 

Highlights 
 

----INDICATIONS AND USAGE----- 

 
----Use in Specific Populations---- 
 
 
 

Highlights 
 
----INDICATIONS AND USAGE--- 
 
BELBUCA buccal film contains 
buprenorphine, a partial opioid 
agonist. BELBUCA is indicated 
for the management of pain 
severe enough to require daily, 
around-the-clock, long-term opioid 
treatment and for which 
alternative treatment options are 
inadequate. (1) 
 
---Use in Specific Populations-- 
  
• Pregnancy: May cause fetal 

harm. (8.1) 
 

 
 
 
 
Buprenorphine 
is associated 
with the 
reference drug 
name, not 
BELBUCA. 
 
 
 
 
 
 
Attempted 
consistency 
with Subutex 
and other 
buprenorphine 
labels adjusted 
for PLLR but 
this is final per 
Maternal 
Health.  
 

8. Use in Specific Populations 
 
8.1. Pregnancy 

8. Use in Specific Populations 
 
8.1. Pregnancy 
 
Risk Summary 
 
There are no adequate and well-
controlled studies of BELBUCA or 

 
 
 
 
Use PLLR 
format.  This 
copy is based 
on current draft 
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buprenorphine in pregnant 
women.  Limited published data 
on use of buprenorphine, the 
active ingredient in BELBUCA, in 
pregnancy, have not shown an 
increased risk of major 
malformations. In animal 
reproduction studies, 
embryofetal death was 
observed in both rats and 
rabbits administered 
buprenorphine during the 
period of organogenesis via the 
oral route of administration at 
doses approximately 53 to 11 
times the maximum 
recommended human dose 
(MRHD), respectively. In pre- 
and post-natal development 
studies in rats, dystocia was 
observed after treatment with 
buprenorphine via the IM route 
of administration at a dose 
approximately 27 times the 
MRHD, and increased neonatal 
death was observed after 
treatment via the oral, IM, and 
SC routes of administration at 
doses approximately 4, 3, and 
0.5 times the MRHD, 
respectively. No teratogenic 
effects were observed in rats 
treated with buprenorphine via 
the oral, IM, and IV routes of 
administration during 
organogenesis at doses 
approximately 853, 27, and 4 
times the MRHD, respectively, 
or in rabbits treated with 
buprenorphine via the oral, SC, 
and IV routes of administration 
at doses approximately 267, 53,  
and 9 times the MRHD, 
respectively.  
 
However, in a few studies, 

still under 
review by 
review team.  
 
All dose ratio 
calculations 
based on 
MRHD of 1.8 
mg/day (0.03 
mg/kg for 60 kg 
human) and 
standard HED 
conversion 
factors for 
animals. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Reference ID: 3820945

(b) (4)





NDA 207932   Reviewer: Gary Bond, PhD 
 

Page 8 of 33 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

appropriate.  Opioid analgesics, 
including BELBUCA, can 
prolong labor through actions 
which temporarily reduce the 
strength, duration and 
frequency of uterine 
contractions.  However, this 
effect is not consistent and 
may be offset by an increased 
rate of cervical dilation, which 
tends to shorten labor.   
 
Data 
 
Animal Data 
 
Buprenorphine was not 
teratogenic in rats or rabbits after 
intramuscular (IM) or 
subcutaneous (SC) doses up to 
5 mg/kg/day (estimated exposure 
was approximately 27 and 53 
times, respectively, the 
maximum human daily buccal 
BELBUCA dose of 1.8 mg on a 
mg/m2 basis), after IV doses up 
to 0.8 mg/kg/day (estimated 
exposure was approximately 4 
and 9 times, respectively, the 
maximum human daily buccal 
dose of 1.8 mg on a mg/m2 
basis), or after oral doses up to 
160 mg/kg/day in rats (estimated 
exposure was approximately 853 
times the maximum human 
daily buccal dose of 1.8 mg on 
a mg/m2 basis) and 25 
mg/kg/day in rabbits (estimated 
exposure was approximately 267 
times the maximum human 
daily buccal dose of 1.8 mg on 
a mg/m2 basis). Significant 
increases in skeletal 
abnormalities (e.g., extra thoracic 
vertebra or thoracolumbar ribs) 
were noted in rats after SC 
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administration of 1 mg/kg/day and 
up (estimated exposure was 
approximately 5 times the 
maximum human daily buccal 
dose of 1.8 mg on a mg/m2 
basis), but were not observed at 
oral doses up to 160 mg/kg/day 
(estimated exposure was 
approximately 853 times the 
MRHD).  Increases in skeletal 
abnormalities in rabbits after IM 
administration of 5 mg/kg/day 
(estimated exposure was 
approximately 53 times the 
maximum human daily buccal 
dose of 1.8 mg on a mg/m2 
basis) or oral administration of 1 
mg/kg/day or greater (estimated 
exposure was approximately 11 
times the maximum human 
daily buccal dose of 1.8 mg on 
a mg/m2 basis) were not 
statistically significant. 
 
In rabbits, buprenorphine 
produced statistically significant 
pre-implantation losses at oral 
doses of 1 mg/kg/day or greater 
(estimated exposure was 
approximately 11 times the 
MRHD) and post-implantation 
losses that were statistically 
significant at IV doses of 0.2 
mg/kg/day or greater (estimated 
exposure was approximately 2 
times the maximum human 
daily buccal dose of 1.8 mg on 
a mg/m2 basis). 
 
Dystocia was noted in pregnant 
rats treated intramuscularly with 
buprenorphine 5 mg/kg/day 
(approximately 27 times the 
maximum human daily buccal 
dose of 1.8 mg on a mg/m² 
basis). Fertility, peri- and post-
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Results were positive in the 
Green-Tweets (E. coli) survival 
test, positive in a DNA synthesis 
inhibition (DSI) test with testicular 
tissue from mice, for both in vivo 
and in vitro incorporation of [3H] 
thymidine, and positive in 
unscheduled DNA synthesis 
(UDS) test using testicular cells 
from mice. 
 
Impairment of Fertility  
Reproduction studies of 
buprenorphine in rats 
demonstrated no evidence of 
impaired fertility at daily oral 
doses up to 80 mg/kg/day 
(estimated exposure 
approximately 427 times the 
maximum human daily buccal 
dose of 1.8 mg on a mg/m2 
basis) or up to 5 mg/kg/day IM or 
SC (estimated exposure was 
approximately 27 times the 
maximum human daily buccal 
dose of 1.8 mg on a mg/m2 
basis). 

 
 

2 Drug Information 

2.1 Drug 
CAS Registry Number  
 
 Buprenorphine Hydrochloride: 53152-21-9  

Buprenorphine Free Base: 52485-79-7 
 
Generic Name 
 
 Buprenorphine Hydrochloride 
 
Code Name 
 
 None reported 
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Extractables/Leachables  
 
For this  drug product, no extractables/leachables testing was conducted or is 
required based on safety assessment of active ingredient, all excipients, and analysis 
during stability studies when drug product was stored in container/closure system. 
 

2.6 Proposed Clinical Population and Dosing Regimen 
Belbuca is proposed for the management of pain severe enough to require daily, 
around-the-clock (ATC), long-term opioid treatment and for which alternative treatment 
options are inadequate in opioid-naïve and opioid-experienced patients. 
 
Potentially chronic dosing is proposed at 75, 150, 300, 450, 600, 750, and 900 mcg 
BELBUCA up to twice daily. 
 

2.7 Regulatory Background 
 
BioErodable MuccoAdhesive (BEMA) buprenorphine (BELBUCA) has been developed 
as a two (2) component drug (BEMA and buprenorphine) starting with the preIND 72428 
(submitted September 2, 2005) and the IND 72428 (original IND submitted December 
15, 2005) with the intention of submitting a 505(b)(2) NDA.  Transfer of this IND from 
BDSI to Endo Pharmaceuticals, Inc. (Endo) was made on January 6, 2012.  Endo 
submitted a 505(b)(2) NDA for BELBUCA on December 23, 2014.  Reference drugs are 
Buprenex (NDA 18401) and discontinued Subutex (NDA 20732).  A generic drug 
product was examined for relative bioavailability (ANDA 79633, Roxane).  Pivotal 
nonclinical testing of a BEMA is a 28-Day Buccal Toxicity Study of BEMA® 
buprenorphine in Beagle Dogs, submitted by BDSI as part of IND 72,428/NDA 205637 
(BUNAVAIL™ (buprenorphine and naloxone) buccal film) which was approved June 6, 
2014.   
 

3 Studies Submitted 
- 28-Day Buccal Toxicity Study of BEMA® Buprenorphine in  
  Beagle Dogs (  Study No.: 0436DB38.001) 

- Originally submitted and reviewed with NDA 205637 for BUNAVAIL 
(buprenorphine and naloxone) buccal film  

 
3.1 Studies Reviewed  
 - none. 

3.2 Studies Not Reviewed  
 - none. 
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3.3 Previous Reviews Referenced 
- IND 72428 (BEMA buprenorphine) 
- IND 110267 (BEMA buprenorphine and naloxone) 
- IND  
- NDA 205637 (BEMA buprenorphine and naloxone - BUNAVAIL) 
- NDA 22266 (BEMA fentanyl – Onsolis) 

4 Pharmacology 
(Pharmacology is excerpted from Applicant’s submission with some modification)  

 
No new pharmacology studies were submitted with this NDA.  The pharmacology of 
buprenorphine has been reported in the nonclinical literature and fully characterized to 
support other referenced, approved buprenorphine drug products, including NDA 18401 
(Buprenex) and NDA 20732 (Subutex).  
 
Safety pharmacology was evaluated as part of a 28-day repeat-dose toxicity study in 
dogs with buprenorphine buccal film three times daily submitted in support of NDA 
205637 for BUNAVAIL and also submitted with this NDA.  No cardiovascular safety or 
respiratory system effects were observed at the tested dose (750 mcg/dose, 2250 
mcg/day buprenorphine).  Anticipated opioid effects were observed on the central 
nervous system (abnormal gait, decreased activity, excessive salivation, and sporadic 
emesis) and gastrointestinal system (GI function - excessive salivation and sporadic 
emesis, transient body weight loss and food consumption decrease). 
 
Proposed buccal sublingual buprenorphine exposure at the maximum recommended 
human dose (MRHD) of BEMA buprenorphine (1800 mcg/day) is less than that for the 
approved reference drug at the MRHD for Subutex (16 mg/day sublingual) and also for 
BEMA buprenorphine naloxone (BUNAVAIL 12.6 mg buccal).   
 

5 Pharmacokinetics/ADME/Toxicokinetics 
(This topic is excerpted from Applicant’s submission with some modification)  

 
The nonclinical pharmacokinetics/ADME/toxicokinetics of buprenorphine by various 
routes of administration has been characterized.  The pharmacokinetic properties of 
buprenorphine in humans are presented in the prescribing information for Subutex 
sublingual tablets (NDA 20732) and the BUNAVAIL buccal film (NDA 205637).   
 
Toxicokinetics information is used as it relates to the 28-day dog study with BEMA 
buprenorphine as originally submitted in support of NDA 205637 (BEMA buprenorphine 
and naloxone - BUNAVAIL) and submitted with this NDA.  Proposed human MRHD 
blood levels are compared to nonclinical levels after exposure to BEMA buprenorphine 
in the Integrated Summary and Safety Evaluation (Section 11).  
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Methods 
Doses: 

 
Frequency of dosing: 3x/day at least 6 hours apart for 28 consecutive 

days 
Route of administration: Buccal (same dose site for each administration) 

Dose volume: NA 
Formulation/Vehicle: BEMA disc (2.92 cm2) ± buprenorphine (0.808 

mg/disc) 
Species/Strain: Beagle dogs 

Number/Sex/Group: 3/sex/dose 
Age: 10-11 months at start of study 

Weight: 7.5-10.9 kg at start of study 
Satellite groups: none 

Unique study design: - Dosing to same buccal site three time a day 
- only 1 dose level 

Deviation from study protocol: Nothing remarkable 
 
Observations and Results 

Mortality 
Observation for mortality was performed twice daily on Days 1-28 and once prior to 
sacrifice on Day 29.  
 
No mortality was observed.  
 
Clinical Signs 
Animals were observed prior to each dose administration and approximately one hour 
following each dose on Day 1 to Day 28 and additionally as necessary.  A detailed 
observation of the application site was made prior to dosing on Days 1, 8, 15, 22 and 
28.  Animals were observed once prior to terminal sacrifice on Day 29. 
 
Buprenorphine treatment-related signs included abnormal gait and stance, decreased 
activity, food particle emesis, and excessive salivation.  These observations were noted 
mainly during the first week of treatment for the males but were observed throughout 
the 28-day treatment period for the females.   These symptoms are expected 
pharmacological effects of buprenorphine. 
 
Body Weights 
Body weights were recorded for all animals at the time of randomization/selection and 
prior to the first dose administration on Days 1, 8, 15, 22 and 28.  Body weights were 
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collected between 5 and 8 am.  A fasted body weight was recorded prior to sacrifice on 
Day 29. 
 
Body weight loss was observed for both the male (-5%) and female (-10%) 
buprenorphine treated groups during the first week of treatment, but not at statistically 
significant levels compared to the BEMA placebo group.  Thereafter, males gained 
weight while females gained weight after the 2nd week (see tables). 
 

 

 
  
Food Consumption 
Food consumption was recorded daily.  Consumption was decreased during the first 
week of treatment but not to a statistically significant level as was observed for 
decreased body weights and was comparable to the BEMA Placebo group thereafter. 
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Ophthalmoscopy 
Ophthalmology examinations were performed on all animals prior to treatment initiation 
and during the final week of treatment.  
 
No buprenorphine treatment related effects were observed. 
 
ECG 
Electrocardiograms were obtained from all animals prior to treatment initiation and on 
Day 28.  ECGs were obtained from all animals using right lateral recumbency.  
Recordings were made using limb leads I, II, III, aVR, aVL and aVF and two chest leads 
V1 and V2.  Three leads were monitored simultaneously and a rhythm strip with two 
chest leads was obtained at the appropriate time intervals. 
 
No buprenorphine treatment related effects were observed. 
 
Hematology and Clinical Chemistry 
Blood for evaluation of hematology, coagulation and clinical chemistry was collected 
from all animals prior to treatment initiation and prior to terminal sacrifice on Day 29.  
Blood for toxicokinetic evaluation was collected at selected time points on Days 1 and 
28.  
 
The following parameters were analyzed: 
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No buprenorphine treatment related effects were observed for hematology, coagulation, 
or clinical chemistry. 
 
Urinalysis – none conducted 

Gross Pathology 
All animals were sacrificed on Day 29.  Selected tissues were harvested at necropsy 
and selected organs were weighed. 
 
A complete necropsy was performed on all animals that included examination of: 
 
• The external body surface 
• All orifices 
• The cranial, thoracic, and abdominal cavities and their contents 
 
All abnormalities were described completely and recorded.  All animals necropsied had 
tissues collected and preserved as designated below in the histopathology section. 
 
No gross abnormalities were observed in either group.  
 
Organ Weights 
The following organs were weighed: 
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Organ to body weight ratios were calculated (using the final body weight obtained prior 
to necropsy), as well as organ to brain weight ratios. 
 
No differences were observed between the two treatment groups organ weights. 
 
Histopathology 
For all animals necropsied, the tissues listed in the table below were preserved in 10% 
neutral buffered formalin (except for the testes that which were preserved in Bouin’s 
fixative and eyes that were preserved in Davidson’s).  
 

 
The treated and untreated oral mucosa for all animals was evaluated microscopically. 
 
Adequate Battery – yes, but only oral mucosa evaluated. 
 
Peer Review – no. 
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Histological Findings – Nothing buprenorphine treatment related was observed. Both 
groups exhibited mixed cell infiltration of the oral mucosa (see tables on following page). 
 

 
 

 
 
Special Evaluation - none 
 

Toxicokinetics 
On Day 1, blood samples were collected immediately pre-dose and at 1, 2, 3, 4.5, and 6 
hours after the first dose (immediate pre-dose 2).  On Day 28, blood samples were 
collected immediately pre-dose and at 1, 2, 3, 4.5, 6 (immediate pre-dose 2), 9, and 24 
hours after dose 1.  
 
Toxicokinetic data showed good systemic exposure.  Sex specific and combined TK 
data are presented below.  Plasma levels of buprenorphine were higher in females 
compared to males on both Day 1 (mean AUC0-6 12% higher) and on Day 28 (mean 
AUC0-6 54% higher), possibly related to a fixed dose for both sexes with the mean body 
weight of the females at Day 28 (7.6 kg) was lower than that of the males (10.4 kg).  
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Plasma levels were lower at Day 28 when compared to Day 1 for both sexes suggesting 
possible increased metabolism. 
 

 

 

 
 
======================== 
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Dosing Solution Analysis 
 
Three months stability indicated for BEMA placebo and BEMA buprenorphine for this 
28-day study.  The batch of BEMA buprenorphine used in this test conformed with scale 
up, registration, and post-registration batch analyses.  
 

7 Genetic Toxicology 
 N/A - 505(b)(2) to NDA 20732 (Subutex) 
 

8 Carcinogenicity 
 N/A - 505(b)(2) to NDA 20732 (Subutex) 
 

9 Reproductive and Developmental Toxicology 
 N/A - 505(b)(2) to NDA 20732 (Subutex) 
 

10 Special Toxicology Studies 
 - none. 

11 Integrated Summary and Safety Evaluation 
Introduction 
 
This 505(b)(2) submission relies on safety information from Subutex (NDA 20732 – 
buprenorphine sublingual tablet) and comparative bioavailability of Subutex and BEMA 
buprenorphine (Belbuca).  In addition, a 28-day dog study with BEMA buprenorphine 
was submitted as part of NDA 205637 (BUNAVAIL – BEMA buprenorphine and 
naloxone) to support clinical safety in regard to potential local toxicity with repeated 
applications of the BEMA disc with buprenorphine.  Systemic exposure to 
buprenorphine was also assessed in the nonclinical study.  Of note is that, based on 
preIND advice for BUNAVAIL, we informed the Sponsor that no chronic local toxicity 
study would be necessary if the to-be-marketed product established acceptable 
bioequivalence to Subutex and local toxicity was adequately evaluated in clinical 
studies.  This caveat from the preIND was demonstrated and also is relevant for this 
NDA regarding buprenorphine exposure and local toxicity. 
 
Bioavailability and Comparability of Dose Levels 
 
Comparable bioavailability of buprenorphine for Subutex and Belbuca has been 
demonstrated in clinical studies.  The maximum recommended human dose (MRHD) or 
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target dose of Subutex for opioid dependence is 16 mg buprenorphine as listed in the 
Subutex label.  This Subutex dose is substantially larger than the proposed 
buprenorphine dose at the MRHD for Belbuca of 1.8 mg/day (900 mcg BID) for pain.  
Therefore, the Subutex human data supports the proposed Belbuca pain dosing thereby 
allowing use of other nonclinical data related to buprenorphine from Subutex to be used 
in support of the Belbuca 505(b)(2) submission in the product label (e.g., reproductive 
toxicity, carcinogenicity, mutagenicity).  In addition, the long-term use of approved 
buprenorphine sublingual tablets in Subutex sufficiently supports the proposed dosing 
and long-term use of Belbuca. 
 
Drug Formulation 
 
Review of the composition of the drug substances and drug product did not identify any 
nonclinical-based safety issues related to impurities, degradants, and excipients (see 
section 2.3 Drug Formulation).  Proposed chronic dosing with Belbuca containing these 
inactive ingredients was supported by being listed in the FDA Inactive Ingredient 
Database, being declared by FDA as generally recognized as safe (GRAS), and/or by 
available toxicology information on the inactive ingredients in the literature.  See review 
of NDA 205637 (BEMA buprenorphine and naloxone – BUNAVAIL). 
 
Nonclinical Data and Safety Margins  
 
The only nonclinical study submitted was a 28-day buccal dog study with the proposed 
drug product, BEMA buprenorphine (Belbuca), in which the BEMA film was 
administered to the same buccal site three times a day for 28 consecutive days.  Other 
than known pharmacological effects of buprenorphine (e.g., abnormal gait and stance, 
decreased activity, food particle emesis, and excessive salivation, transient weight loss 
(5-10%) and decreased food consumption), no other buprenorphine-related effects were 
observed compared to BEMA placebo.  The only local toxicity for both groups included 
minimal to slight inflammatory cell infiltration of the oral mucosa.  The BEMA 
buprenorphine film used in the 28-day dog study was 2.92 cm2 and contained 808 mcg 
buprenorphine/disc (~276 mcg/cm2).  The largest Belbuca proposed dose for approval 
is 2.801 cm2 and contains ~900 mcg buprenorphine (321 mcg/cm2) or ~1.2-fold more 
buprenorphine per cm2 than in the nonclinically tested test article.  These differences 
are considered of minimal importance for assessing local toxicity at a 20% difference in 
concentration with repeated dosing.  There is no issue regarding potential systemic 
toxicity as blood levels will be used to compare animal and human exposure.  
Therefore, all drug product components were tested at the clinically relevant 
concentrations. 
 
While the dogs were dosed three times a day and humans will be dosed up to twice a 
day, based on these slight concentration differences, the local toxicity of buprenorphine 
in BEMA buprenorphine cannot be absolutely used to identify and assess potential local 
toxicity from Belbuca, but is considered an adequate assessment.  What can be noted 
for the dog dosing is that three repeated daily doses to the same buccal dose site did 
not result in any overt local toxicity.  On this basis, the data from the 28-day dog study 
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can be used to assess potential local toxicity and compare systemic exposure of 
buprenorphine from BEMA buprenorphine to that for Subutex and Belbuca.  To this end, 
the buprenorphine Cmax and AUC values in the dogs at a No Observed Adverse Effect 
Level (NOAEL - ~2.25 mg/kg/day) were comparable to or greater than buprenorphine 
values for Subutex at the maximum recommended human dose (MRHD) of 16 mg 
buprenorphine.  Although not needed to support the proposed human dosing because 
acceptable Subutex and Belbuca bioavailability has been demonstrated, nonclinical 
support for the proposed human systemic exposure to buprenorphine from use of 
Belbuca exists.  Human dosing is also supported for potential local toxicity of the BEMA 
film alone.  Animal NOAELs compared to the highest proposed human dose ratios 
(safety margins – SM) are considered adequate when the animal:human ratio is ≥1, 
which is the case for the highest proposed human dose of 900 mcg BID (1.8 mg/day) as 
listed in the table.  Interestingly, the dog data also supports the safety of the approved 
maximum Subutex dose regarding systemic toxicity (see table). 
 
Subutex (tablet) and Belbuca (BEMA Buprenorphine) Pharmacokinetic Values for 
Buprenorphine in Humans at Maximum Recommended Dose Compared to Those from 
28-Day Dog Study with BEMA Buprenorphine (BB)  
Species Drug Buprenorphine 

Dose (mg) 
Cmax 

(ng/mL) 
AUC 0-∞ 

(ng*h/mL) 
Safety Margin 
(dog ÷ human) 

     Cmax AUC 
Human Subutex 16a 9.4 94.18 3.1 0.98 
 Belbuca 0.9 BIDb 2.64 19.1 10.9 4.8 
Dogc Belbuca 0.75 TIDc 28.8 92.59 -- -- 
a – from Subutex label study report 20-A79-AU 
b - extrapolated from single 900 mcg dose (x2 for proposed BID dosing) – study report BUP-118 
c - at NOAEL for local toxicity (BEMA and BEMA buprenorphine) and systemic toxicity (buprenorphine)  
 
Summary 
 
Based on nonclinical review of the information as listed above, NDA 207932 (Belbuca) 
may be approved with no other comments. 
 

12 Appendix/Attachments 
 - none. 
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