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are determined only by the sizes of the films. In the pH effect and relative bioavailability

Study BNX-107, Bunavail buccal film 1 x 4.2/0.696 mg given with no liquid, with low pH 

or high pH liquids, and 1 x 6.3/1.044 mg with no liquid were studied to assess the effect 

of co-administration with liquids with different pH values and the relative bioavailability

between the highest Bunavail buccal film 6.3/1.04 mg with the strength of 4.2/0.696 mg 

which was studied in the pivotal BA Study BNX-110. BDSI is planning to market the 

strengths of  mg, 2.10/0.348 mg, 4.20/0.696 mg and 6.30/1.044 mg. This 

review will focus on dose proportionality study (BNX-106), effect of co-administration of 

liquids with different pH values and relative bioavailability study (BNX-107), and relative 

bioavailability study (BNX-110).

As agreed in Pre-IND and Pre-NDA meetings, sponsor needs to demonstrate that 

Bunavail buccal film 4.20/  mg will have equivalent buprenorphine exposure to 

Suboxone sublingual tablet 8/2 mg. It was also agreed that lower naloxone exposure in 

Bunavail buccal film as compared to Suboxone sublingual tablet 8/2 mg is acceptable

because naloxone is not expected to play a role only when the product is used as 

intended.

Relative Bioavailability of Bunavail buccal film 1 x 4.20/0.696 mg in Comparison to 
Listed Drug Suboxone Sublingual Tablet 1 x 8/2 mg
Bunavail buccal film 1 x 4.20/0.696 mg exhibited equivalent systemic exposure (Cmax, 

AUClast, and AUCinf) to buprenorphine in comparison to the listed drug, Suboxone 

sublingual tablet 1 x 8/2 mg, because the 90% CI of Bunavail buccal film:Suboxone 

sublingual tablet geometric mean ratios for buprenorphine Cmax, AUClast, and AUCinf 

fell within the bioequivalent limits of 80 to 125%. The point estimate (90% CI) of the

geometric mean ratio (Bunavail buccal film:Suboxone sublingual tablet) for 

buprenorphine Cmax, AUClast, and AUCinf values are 109% (100 – 118%), 95% (89 –

102%), and 95% (88 – 101%) respectively. Medium buprenorphine Tmax values were 

2.25 hours and 1.50 hours for Bunavail buccal film and Suboxone sublingual tablet, 

respectively. 

Bunavail buccal film 1 x 4.2/0.696 mg exhibited lower Cmax, AUClast and AUCinf values 

in comparison to Suboxone sublingual tablet 1 x 8/2 mg. The point estimates (90% CI) of 

the geometric mean ratios (Bunavail buccal film:Suboxone sublingual tablet) for 
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naloxone Cmax, AUClast and AUCinf values are 73% (66 – 80%), 67% (62 – 73%), and 

66% (61 – 72%), respectively.  Lower naloxone systemic exposure in comparison to 

Suboxone, when they are used as intended, is acceptable because naloxone is not

expected to play a role only when the product is used as intended.

Dose Proportionality:
Dose proportionality of buprenorphine and naloxone PK parameters following the 

administration of Bunavail buccal films (1 x 0.875/0.15 mg, 1 x 3.5/06 mg, and 1 x 

5.25/0.9 mg) was not demonstrated over the buprenorphine dose range of 0.875 mg to 

3.5 mg and naloxone dose range of 0.15 to 0.9 mg because the estimates of beta 1, the 

slopes of the power model, were significantly different from unity (1.0000). 

Buprenorphine and naloxone PK parameters (e.g., Cmax, AUC0-24, AUClast, and 

AUCinf) increased slightly less than proportional with dose over the buprenorphine dose 

range of 0.875 mg to 3.5 mg and naloxone dose range of 0.15 mg to 0.9 mg, 

respectively. Statistical analysis of the dose normalized log transformed Cmax, AUClast 

and AUCinf between the 6.3/1.04 mg (1 x 6.3/1.04 mg) and 4.2/0.7 mg (1 x 4.2/0.7 mg) 

doses of Bunavail buccal films found that the 90% CI for all PK parameters for both 

buprenorphine and naloxone were within the 80-125% range implies that the increase in 

buprenorphine and naloxone exposure is proportional to dose between the 4.2/0.7 mg 

and 6.3/1.04 mg Bunavail buccal film dose strengths. 

Effect of Co-administration of Low or High pH Liquids
Co-administration of low or high pH liquids lowered the Cmax and AUC values of both 

buprenorphine and naloxone. The low pH fluid intake had the greater effect, with Cmax, 

AUClast, and AUCinf values for buprenorphine being reduced by 59%, 52%, and 49%, 

respectively, compared to when no liquids were co-administered. The Cmax, AUClast, 

and AUCinf values for naloxone were reduced by 76%, 74%, and 72%, respectively. The 

high pH fluid intake also reduced the systemic exposures of buprenorphine and 

naloxone.  Buprenorphine Cmax, AUClast, and AUCinf were reduced by 26%, 24%, and 

24%, respectively, and naloxone Cmax, AUClast, and AUCinf were reduced by 41%, 

42%, and 40%, respectively.
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2.1/0.348 mg (2.179 cm2 film), 4.2/0.696 mg (4.357 cm2 film), and 6.3/1.044 mg (6.536 

cm2 film) buprenorphine/naloxone. The difference among these proposed strengths are 

the sizes of the films. Bunavail buccal film is proposed for the maintenance treatment of 

opioid dependence. At present, two sublingual tablet products (Subutex ® 

(buprenorphine alone), Suboxone® (buprenorphine and naloxone)) have been approved 

for the treatment of opioid dependence. Suboxone® sublingual film (buprenorphine and 

naloxone) and Zubsolv® sublingual tablet (buprenorphine and naloxone) have been 

approved for the maintenance treatment of opioid dependence. 

BDSI proposed to use Suboxone sublingual tablet (NDA 20-733) as the listed drug to 

support this 505(b)(2) NDA. Bunavail (buprenorphine and naloxone) buccal film is 

presented in a 6:1 ratio of free bases which is different from the ratio of 4:1 which has 

been used in the approved sublingual tablet and sublingual film formulations under the 

trade name of Suboxone or Zubsolv® sublingual tablet. BDSI conducted Study LCR-04-

101-01 to show that the amount of naloxone in Bunavail buccal film is sufficient to cause 

withdrawal when co-administered with buprenorphine by injection to patients with 

physical dependence to full mu agonist opioids (see Medical Officer’s review). 

As agreed in Pre-IND and Pre-NDA meetings, sponsor needs to demonstrate that 

Bunavail buccal film 4.20/  mg will have equivalent buprenorphine exposure to 

Suboxone sublingual tablet 8/2 mg. It was also agreed that lower naloxone exposure in 

Bunavail buccal film as compared to Suboxone sublingual tablet 8/2 mg is acceptable. 

The completed PK studies evaluated the relative bioavailability in comparison with listed 

drug (Study BNX-110), dose proportionality (Studies BNX-106 and BNX-107), dosage 

form equivalence (Study BNX-106), and effect of co-administration of liquids with 

different pH values (Study BNX-107). 

2. What are the highlights of the chemistry and physico-chemical properties of 
the drug substances, and the formulation of the drug product?

Table 1 Physical-Chemical Properties of Buprenorphine Hydrochloride and Naloxone 

Hydrochloride

Drug Name Buprenorphine Hydrochloride Naloxone Hydrochloride

Chemical Name (2S)-2-[17-Cyclopropylmethyl- 17-Allyl-4,5a-epoxy-3,14-

Reference ID: 3496663
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Bunavail buccal film is indicated for the maintenance treatment of opioid dependence. 

4. What are the proposed dosage(s) and route(s) of administration?

Administer Bunavail buccal film buccally as a single daily dose. The recommended daily 

dose for maintenance is  mg buprenorphine. 

2.2 General Clinical Pharmacology

1. What is known about the PK characteristics of buprenorphine and naloxone for 
the listed drug, Suboxone sublingual tablet?

Plasma levels of buprenorphine increased with sublingual doses (in the range of 4 to 16 

mg) but not in a directly dose-proportional manner. Naloxone did not affect the 

pharmacokinetics of buprenorphine. There was a trend toward an increase in naloxone

concentrations with increase in dose. At the three naloxone doses of 1, 2, and 4 mg, 

levels above the limit of quantitation (0.05 ng/mL) were not detected beyond 2 hours in 

seven of eight subjects. 

Buprenorphine is approximately 96% protein bound, primarily to alpha and beta globulin. 

Naloxone is approximately 45% protein bound, primarily to albumin. 

Buprenorphine undergoes both N-dealkylation to norbuprenorphine and glucuronidation. 

The N-dealkylation pathway is mediated primarily by CYP3A4. Norbuprenorphine, the 

major metabolite, can further undergo glucuronidation. Norbuprenorphine has been 

found to bind opioid receptors in vitro; however, it has not been studied clinically for 

opioid-like activity. Naloxone undergoes direct glucuronidation to naloxone-3-glucuronide 

as well as N-dealkylation, and reduction of the 6-oxo group. 

A mass balance study of buprenorphine showed complete recovery of radiolabel in 

urine (30%) and feces (69%) collected up to 11 days after dosing. Elimination half-life of 

buprenorphine ranges from 24 to 42 hours and naloxone has a mean elimination half-life 

ranging from 2 to 12 hours.

Reference ID: 3496663
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2. What moieties in the plasma appropriately identified and measured to assess 
the pharmacokinetics?

Buprenorphine and its major metabolite norbuprenorphine and naloxone (unconjugated 

naloxone) are measured in all PK studies. 

3. Do the exposures of buprenorphine and naloxone following the administration 
of Bunavail buccal films increase in a dose proportional manner?

Based on the power model, definitive dose proportionality of buprenorphine and 

naloxone PK parameters following the administration of BEMA Buprenorphine NX films

(1 x 0.875/0.15 mg, 1 x 3.5/0.6 mg, and 1 x 5.25/0.9 mg) was not demonstrated over the 

buprenorphine dose range of 0.875 mg to 3.5 mg and naloxone dose range of 0.15 to 

0.9 mg because the estimates of beta 1, the slopes of the power model, were

significantly different from unity (1.0000). Buprenorphine and naloxone PK parameters 

(e.g., Cmax, AUC0-24, AUClast, and AUCinf) increased slightly less than proportional 

with dose over the buprenorphine dose range of 0.875 mg to 3.5 mg and naloxone dose 

range of 0.15 mg to 0.9 mg, respectively. Statistical analysis of the dose normalized log 

transformed Cmax, AUClast and AUCinf between the 6.3/1.04 mg (1 x 6.3/1.04 mg) and 

4.2/0.7 mg (1 x 4.2/0.7 mg) doses of BEMA Buprenorphine NX films found that the 90% 

CI for all PK parameters for both buprenorphine and naloxone were within the 80-125% 

range implies that the increase in buprenorphine and naloxone exposure is proportional 

to dose between the 4.2/0.7 mg and 6.3/1.04 mg BEMA Buprenorphine NX dose 

strengths. 

Dose Range of 0.875/0.15 mg, 3.5/0.6 mg, and 5.25/0.9 mg: 

The dose proportionality of buprenorphine and naloxone pharmacokinetics following 

single dose administration of BEMA Buprenorphine NX Film 1 x 0.875/0.15 mg, 1 x 

3.5/0.6 mg, and 1 x 5.25/0.9 mg was assessed in 20 healthy subjects under naltrexone 

block in Study BNX-106. Study BNX-106 was a single-dose, randomized, four-period

crossover study in healthy subjects under fasting state. Each dose was separated by at 

least 7 days.
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Dose proportionality was primarily examined using the power model, i.e., PK = Beta0 x 

DoseBeta1. Log-transformation was used to transform the power model to the following 

equation: 

ln(PK) = ln(Beta0) + Beta1∀ln(Dose) + Epsilon

where ln(PK) represents the natural log-transformed PK parameter such as Cmax, 

AUClast, and AUCinf, ln(Beta0) is the y-intercept, Beta1 is the slope, ln(Dose) is the 

natural log-transformed dose, and Epsilon is the error term. The power model was fit to 

individual subject data using the linear mixed effects analysis with subject as a random 

effect. A significant difference from unity (1.0000) and lack of proportionality was defined 

a priori as p < 0.05.

Mean plasma concentration-time profiles of buprenorphine are shown in Figure 1. 

Buprenorphine PK parameters are summarized in Table 4. The median times to peak 

concentrations were similar and varied between 2.5 hour and 2.75 hour. Mean terminal 

half-life values were about 10 hours for all dose levels. 

Figure 1 Mean Buprenorphine Concentration-Time Profiles after Administration of 

BEMA Buprenorphine NX 1 x 0.875/0.15 mg (Treatment A), 1 x 3.5/0.6 mg (Treatment 

B), 1 x 5.25/0.9 mg (Treatment C), and 4 x 0.875/0.15 mg (Treatment D) (Study BNX-

106)
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Table 4 Mean (SD) PK parameter of Buprenorphine (Study BNX-106)

Mean plasma concentration-time profiles of naloxone are shown in Figure 2. Naloxone

PK parameters are summarized in Table 5. The median Tmax values were similar and 

ranged from 1.25 hours to 1.50 hours. Mean terminal half-life values were similar and 

ranged from 1.58 to 2.65 hours. 

Figure 2 Mean Naloxone Concentration-Time Profiles after Administration of BEMA 

Buprenorphine NX 1 x 0.875/0.15 mg (Treatment A), 1 x 3.5/0.6 mg (Treatment B), 1 x 

5.25/0.9 mg (Treatment C), and 4 x 0.875/0.15 mg (Treatment D) (Study BNX-106)

Reference ID: 3496663
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Dose Range of 4.2/0.7 mg and 6.3/1.04 mg: 

The relative bioavailabilities of buprenorphine and naloxone between the 6.2/1.04 mg 

and 4.2/0.7 mg BEMA Buprenorphine NX films were evaluated in Study BNX-107. Study 

BNX-107 is an open-label, single-dose, 4-period, crossover study in 24 healthy subjects

under naltrexone block. Each treatment was separated by at least 7 days. The plasma 

concentration-time profiles for buprenorphine and naloxone are shown in Figures 3 and 

4. Buprenorphine and naloxone PK parameters are summarized in Tables 7 and 8. The 

analysis of the dose-normalized log transformed systemic exposure of buprenorphine 

and naloxone is summarized in Table 9. Statistical analysis of the dose normalized log 

transformed Cmax, AUClast, and AUCinf between the 6.3/1.04 mg and 4.2/0.7 mg 

doses found that the 90% confidence intervals for all PK parameters for both drugs were 

within the 80-125% range. Thus, the increase in buprenorphine and naloxone exposure 

is proportional to dose between the 4.2/0.7 mg and 6.3/1.04 mg BEMA Buprenorphine 

NX dose strengths. 

Figure 3 Mean Buprenorphine Concentration-Time Profiles after Administration of 1 x 

4.2/0.7 mg BEMA Buprenorphine NX Film without Co-administered Liquid (Treatment A), 

1 x 4.2/0.7 mg BEMA Buprenorphine NX Film with Low pH Liquid (Treatment B), 1 x 

4.2/0.7 mg BEMA Buprenorphine NX Film with High pH Liquid (Treatment C), and 1 x 

6.3/1.04 mg BEMA Buprenorphine NX Film without Co-administered Liquid (Treatment 

D)

Reference ID: 3496663
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Figure 4 Mean Naloxone Concentration-Time Profiles after Administration of 1 x 4.2/0.7 

mg BEMA Buprenorphine NX Film without Co-administered Liquid (Treatment A), 1 x 

4.2/0.7 mg BEMA Buprenorphine NX Film with Low pH Liquid (Treatment B), 1 x 4.2/0.7 

mg BEMA Buprenorphine NX Film with High pH Liquid (Treatment C), and 1 x 6.3/1.04 

mg BEMA Buprenorphine NX Film without Co-administered Liquid (Treatment D)

Table 7 Summary of Buprenorphine PK Parameters (Study BNX-107)

Reference ID: 3496663
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Table 8 Summary of Naloxone PK Parameters (Study BNX-107)

Table 9 Statistical Analysis of the Dose-Normalized Log-Transformed Systemic 

Exposure Parameters of Buprenorphine and Naloxone Comparing 1 x 6.3/1.04 mg 

BEMA Buprenorphine NX Film (Test) to 1 x 4.2/0.7 mg BEMA Buprenorphine NX Film 

(Reference) 

Reference ID: 3496663
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2.3 Intrinsic Factors

1. What is the pediatric plan?

The full PREA waiver for all pediatric groups was granted because studies would be 

highly impracticable based on the most recent prevalence estimates and previous 

feasibility assessments. 

2.4 General Biopharmaceutics

1. What are the relative bioavailabilities of buprenorphine and naloxone following the 

administration of BEMA Buprenorphine NX Films in comparison to the listed drug,

Suboxone sublingual tablet?

BEMA Buprenorphine NX film 4.2/0.7 mg exhibited equivalent systemic exposure to 

buprenorphine but lower exposure to naloxone in comparison to the listed drug 

Suboxone sublingual tablet 8/2 mg. 

The relative bioavailabilities of buprenorphine and naloxone following the administration 

of BEMA Buprenorphine NX Film administered as 1 x 4.2/0.7 mg dose in comparison to 

the listed drug, Suboxone sublingual tablet administered as 1 x 8/2 mg dose, and 

Suboxone sublingual film administered as 1 x 8/2 mg dose were evaluated in a single-

dose, open-label, randomized, fasting, 3-period cross-over study (Study BNX-110) in 

seventy healthy subjects under naltrexone block. The washout period between doses 

was at least 14 days. 

The buprenorphine plasma concentration-time profiles for BEMA Buprenorphine NX Film

and Suboxone sublingual tablets and films are shown in Figure 5. The naloxone plasma 

concentration-time profiles for BEMA Buprenorphine NX Film and Suboxone sublingual 

tablets and films are shown in Figure 6. The summary of the PK parameters of 

buprenorphine and naloxone is presented in Table 10. Median buprenorphine tmax was 

slightly longer for BEMA Buprenorphine NX Film (2.25 h) in comparison to Suboxone 

sublingual tablet (1.50 h). Median naloxone tmax values were similar for BEMA 

Buprenorphine NX Film (1 h) to Suboxone sublingual tablet (0.75 h).

Reference ID: 3496663
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Figure 5 Mean Buprenorphine Plasma Concentration (ng/mL) Time Profiles after 

Administration of 1 x 8/2 mg Suboxone Sublingual Tablet (Treatment A), 1 x 8/2 mg 

Suboxone Sublingual Film (Treatment B), and 1 x 4.2/0.7 mg BEMA Buprenorphine NX 

Film (Treatment C) (BNX-110)

Figure 6 Mean Naloxone Plasma Concentration (pg/mL) Time Profiles after 

Administration of 1 x 8/2 mg Suboxone Sublingual Tablet (Treatment A), 1 x 8/2 mg 

Suboxone Sublingual Film (Treatment B), and 1 x 4.2/0.7 mg BEMA Buprenorphine NX 

Film (Treatment C) (Study BNX-110)
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125%. BEMA Buprenorphine NX Film 4.2/0.7 mg exhibited 27% lower Cmax, 33% lower 

AUClast, and 34% lower AUCinf values than those for Suboxone sublingual tablet 8/2 

mg. 

Table 11 Summary of the Statistical Analysis of PK Parameters of Buprenorphine and 

Naloxone Comparing 1 x 4.2/0.7 mg BEMA Buprenorphine NX Film (Test) to 1 x 8/2 mg 

Suboxone Sublingual Tablet (Reference) (Study BNX-110)

OSI inspected the clinical and analytical sites of this pivotal study BNX-110 and results 

are pending. An addendum will be written up and put in DARRTS when the OSI 

inspection results are available.

2. What are the systemic exposure of buprenorphine and naloxone for the lowest to-be-

marketed strength (  mg)?

The lowest to-be-marketed strength,  mg film, was neither studied in PK 

study, nor granted biowaiver (please find 

ONDQA/Biopharm reviewer Dr. Kareen Riviere’s review for details).  

Reference ID: 3496663
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3. Is the dosage form equivalence demonstrated for BEMA Buprenorphine NX Film?

The exposure delivered from a single 3.5 mg BEMA Buprenorphine NX Film containing 

0.6 mg naloxone was shown to be bioequivalent to the buprenorphine exposure from 

four 0.875 mg buprenorphine films with 0.15 mg naloxone (Table 13) in Study BNX-106. 

This was an open-label, single dose, 4-period crossover study in 20 healthy subjects. 

These films have the same formulations as the to-be-marketed strengths and differ only 

in sizes. The buprenorphine and naloxone concentration time profiles are shown in 

Figures 1 and 2. Buprenorphine and naloxone PK parameters are presented in Tables 
4 and 5. 

Table 13 Summary of the Statistical Analysis of the PK Parameters of Buprenorphine 

and Naloxone Comparing 4 x 0.875 mg BEMA Buprenorphine NX (Test) to 1 x 3.5/0.6 

mg BEMA Buprenorphine NX (Reference) in Healthy Subjects (Study BNX-106)

4. How do the co-administered liquids with different pH values affect the bioavailability 

of BEMA Buprenorphine NX Film? 

Co-administration of both low and high pH liquids lowered the Cmax and AUCinf of both 

buprenorphine and naloxone. The low pH fluid intake had the greater effect, with Cmax 

and AUCinf values for buprenorphine being reduced by 59% and 49%, respectively, 
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compared to when no liquids were co-administered. The high pH liquid reduced 

buprenorphine Cmax and AUCinf by 26% and 24%, respectively. Sponsor proposed to 

refrain from drinking until after the BEMA Buprenorphine NX Film has dissolved. 

The effect of co-administration of liquids with different pH values on buprenorphine and 

naloxone absorption from BEMA Buprenorphine NX Film (4.2//0.7 mg 

buprenorphine/naloxone) was evaluated in Study BNX-107. This was an open-label, 

single-dose, 4-period, crossover study in 24 healthy subjects. The low pH liquid was 

decaffeinated Coke (pH < 4) and the high pH liquid was Essentia water (pH > 8). 

Subjects assigned to treatment with co-administered liquid began sipping the liquid 5 

minutes after administration of BEMA Buprenorphine NX and finished the liquid within 15 

minutes. Buprenorphine concentration-time profiles are shown in Figure 3 and 

buprenorphine PK parameters are summarized in Table 7. Naloxone concentration-time 

profiles are shown in Figure 4 and naloxone PK parameters are summarized in Table 8. 

Statistical analysis of the log-transformed PK parameters of buprenorphine and 

naloxone comparing low pH liquid to no liquid intake and high pH liquid to no liquid 

intake are shown in Tables 14 and 15. Co-administration of both low and high pH liquids 

lowered the Cmax, AUClast, and AUCinf values of both buprenorphine and naloxone. 

The low pH fluid intake had the greater effect, with Cmax and AUCinf values for 

buprenorphine being reduced by 59%, 52%, and 49%, respectively, compared to when 

no liquids were co-administered. The high pH liquid reduced buprenorphine Cmax, 

AUClast, and AUCinf by 26%, 24%, and 24%, respectively. Low pH fluid intake reduced 

naloxone Cmax, AUClast, and AUCinf by 76%, 74%, and 72%, respectively. High pH 

fluid intake reduced naloxone Cmax, AUClast, and AUCinf by 41%, 42%, and 40%, 

respectively. Caution language will be added to the label stating not to take the product 

with drink or food. 
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Table 14 Statistical Analysis of the Log-Transformed PK Parameters of Buprenorphine 

and Naloxone Comparing 1 x 4.2/0.7 mg BEMA Buprenorphine NX Film Co-

administered with Low pH Liquid (Test) to 1 x 4.2/0.7 mg BEMA Buprenorphine NX 

without any Liquid Intake (Reference) (Study BNX-107)

Table 15 Statistical Analysis of the Log-Transformed PK Parameters of Buprenorphine 

and Naloxone Comparing 1 x 4.2/0.7 mg BEMA Buprenorphine NX Film Co-

administered with High pH Liquid (Test) to 1 x 4.2/0.7 mg BEMA Buprenorphine NX 

without any Liquid Intake (Reference) (Study BNX-107)
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2.5 Analytical Section

1. Do the bioanalytical methods adequately validated for determining plasma

concentrations of buprenorphine, norbuprenorphine, and naloxone?

Validated LC-MS/MS methods were used for the determination of buprenorphine, 

unconjugated naloxone, norbuprenorphine, and naloxone (unconjugated naloxone) in 

human plasma. The bioanalytical methods are summarized in the following Table. 

Table 16 Summary of BEMA Buprenorphine NX Bioanalytical Methods

3 Labeling Recommendations 

As of today (4/28/2014) labeling negotiation with sponsor is still ongoing. 
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Study BNX-102
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Study BNX-103
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Study BNX-106

Reference ID: 3496663



45

Reference ID: 3496663







48

Study BNX-107
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Study BNX-110
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CLINICAL PHARMACOLOGY FILING FORM/CHECKLIST 

Office of Clinical Pharmacology 
New Drug Application Filing and Review Form 

General Information About the Submission 
Information Information 

NDA/BLA Number 205-637 Proposed Brand Name Bunavail
OCP Division (I, II, III, IV, V) II Generic Name buprenorphine and naloxone buccal film 
Medical Division DAAAP Drug Class opioid
OCP Reviewer Wei Qiu, Ph.D. Indication(s) For the maintenance treatment of opioid 

dependence 
OCP Team Leader Yun Xu, Ph.D. Dosage Form, Strength Buccal film:  2.10/0.348 mg, 

4.20/0.696 mg,  and 6.30/1.044 mg 
Pharmacometrics Reviewer N/A Dosing Regimen 
Date of Submission July 31, 2013 Route of Administration Buccal
Primary Review Goal Date (GRMP) May 3, 2014 Sponsor BioDelivery Sciences International 

Priority Classification Standard 
PDUFA Due Date June 7, 2014 Relevant INDs IND 110267 

Clin. Pharm. and Biopharm. Information 
“X” if

included
at filing 

Number of 
studies
submitted 

Number 
of studies 
reviewed 

Critical Comments If any 

STUDY TYPE                                                                                                               

Table of Contents present and 
sufficient to locate reports, tables, 
data, etc. 

x                                         

Tabular Listing of All Human Studies  x                                         
HPK Summary  x                                         
Labeling  x                                         
Reference Bioanalytical and Analytical 
Methods 

x                                         

I.  Clinical Pharmacology                                                                                           
    Mass balance: 
    Isozyme characterization: 
    Blood/plasma ratio: 
    Plasma protein binding: 
    Pharmacokinetics (e.g., Phase I) -                                                                                        
Healthy Volunteers-                                                                                           

single dose: x 6 Studies BNX-101, 102, 103, 106, 107, and 110 (101, 102, 
and 103 are pilot studies) 

multiple dose: 
Patients-                                                                                           

single dose: 
multiple dose: 

   Dose proportionality -                                                                                           
fasting / non-fasting single dose: x 1 Study BNX-106 

fasting / non-fasting multiple dose: 
    Drug-drug interaction studies -                                                                                                               

In-vivo effects on primary drug: 
In-vivo effects of primary drug: 

In-vitro: 
    Subpopulation studies -                                                                                                               

ethnicity:
gender: 

pediatrics: 
geriatrics: 

renal impairment: 
hepatic impairment: 

    PD -                                                                                                              
Phase 1: 
Phase 2: 
Phase 3: 

    PK/PD -                                                   
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CLINICAL PHARMACOLOGY FILING FORM/CHECKLIST 

Phase 1 and/or 2, proof of concept: 
Phase 3 clinical trial: 

    Population Analyses -                                                   
Data rich: 

Data sparse: 
II.  Biopharmaceutics                                                                                           
    Absolute bioavailability 
    Relative bioavailability -                                                                                           

solution as reference: 
alternate formulation as reference: x 4 Studies BNX-101, 102, 103, and 110 

    Bioequivalence studies -                                                                                           
traditional design; single / multi dose: x 1 Study BNX-110 

replicate design; single / multi dose: 
    Food-drug interaction studies x 1 Study BNX-107: effect of pH 
    Bio-waiver request based on BCS 
    BCS class 
   Dissolution study to evaluate alcohol 
induced dose-dumping 
III.  Other CPB Studies                                                                                                               
    Genotype/phenotype studies 
    Chronopharmacokinetics
    Pediatric development plan 
    Literature References 
Total Number of Studies 6

On initial review of the NDA/BLA application for filing:

Content Parameter Yes No N/A Comment 
Criteria for Refusal to File (RTF) 
1 Has the applicant submitted bioequivalence 

data comparing to-be-marketed product(s) 
and those used in the pivotal clinical trials? 

To be marketed formulation was 
used in PK studies 106, 107 and 110. 

2 Has the applicant provided metabolism and 
drug-drug interaction information? 

No new findings in the proposed 
label.

3 Has the sponsor submitted bioavailability 
data satisfying the CFR requirements? 

Relative BA study was conducted 
with the list drug, Suboxone 
(buprenorphine and naloxone) 
sublingual tablet (NDA 20-733) 

4 Did the sponsor submit data to allow the 
evaluation of the validity of the analytical 
assay? 

5 Has a rationale for dose selection been 
submitted? 

Match the exposure of the list drug 

6 Is the clinical pharmacology and 
biopharmaceutics section of the NDA 
organized, indexed and paginated in a 
manner to allow substantive review to 
begin?

7 Is the clinical pharmacology and 
biopharmaceutics section of the NDA 
legible so that a substantive review can 
begin?

8 Is the electronic submission searchable, 

Clinical Pharmacology Filing Form/Checklist for NDA 205637 

Reference ID: 3379302
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does it have appropriate hyperlinks and do 
the hyperlinks work? 

Criteria for Assessing Quality of an NDA (Preliminary Assessment of Quality) 
        Data
9 Are the data sets, as requested during pre-

submission discussions, submitted in the 
appropriate format (e.g., CDISC)?

10 If applicable, are the pharmacogenomic data 
sets submitted in the appropriate format? 

        Studies and Analyses
11 Is the appropriate pharmacokinetic 

information submitted? 
12 Has the applicant made an appropriate 

attempt to determine reasonable dose 
individualization strategies for this product 
(i.e., appropriately designed and analyzed 
dose-ranging or pivotal studies)? 

13 Are the appropriate exposure-response (for 
desired and undesired effects) analyses 
conducted and submitted as described in the 
Exposure-Response guidance? 

14 Is there an adequate attempt by the applicant 
to use exposure-response relationships in 
order to assess the need for dose 
adjustments for intrinsic/extrinsic factors 
that might affect the pharmacokinetic or 
pharmacodynamics? 

15 Are the pediatric exclusivity studies 
adequately designed to demonstrate 
effectiveness, if the drug is indeed 
effective? 

Request waiver and deferral 

16 Did the applicant submit all the pediatric 
exclusivity data, as described in the WR? 

17 Is there adequate information on the 
pharmacokinetics and exposure-response in 
the clinical pharmacology section of the 
label?

        General
18 Are the clinical pharmacology and 

biopharmaceutics studies of appropriate 
design and breadth of investigation to meet 
basic requirements for approvability of this 
product? 

19 Was the translation (of study reports or 
other study information) from another 
language needed and provided in this 
submission? 
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CLINICAL PHARMACOLOGY FILING FORM/CHECKLIST 

IS THE CLINICAL PHARMACOLOGY SECTION OF THE APPLICATION FILEABLE? 
___YES_____ 

In the initial submission, it was noted that sponsor did not submit the PK raw data 
(concentrations at each time point for calculation of PK parameters) and dataset with PK 
parameters for all PK studies.  The following comments were conveyed to the sponsor: 

1. We are not able to find datasets of PK raw data and PK parameters for your PK 
studies. For Studies BNX-106, -107 and -110, provide the datasets with all PK raw data for 
your calculation of PK parameters and the final dataset of PK parameters that you used 
for your statistical analysis.

2. All the datasets should be ready for analysis using WinNonlin.

Sponsor submitted the requested datasets on September 23, 2013.

This NDA is fileable from clinical pharmacology perspective.  

If the NDA/BLA is not fileable from the clinical pharmacology perspective, state the reasons and 
provide comments to be sent to the Applicant. 

Please identify and list any potential review issues to be forwarded to the Applicant for the 74-day letter. 

There are no comments for sponsor at this time.  

Reviewing Clinical Pharmacologist      Date 

Team Leader/Supervisor       Date 

Background:

On 31 July 2013, BioDelivery Sciences International submitted a 505(b)(2) NDA 205637 for 
Bunavail (buprenorphine and naloxone) buccal films for the maintenance treatment of opioid 
dependence.

This NDA relies on the Agency’s previous findings of safety and effectiveness for Suboxone 
sublingual tablet (NDA 20-733) and literature. The to-be-marketed formulation was used in 
pivotal relative bioavailability study (Study BNX-110), dose proportionality study (Study BNX-
106), and effect of pH (Study BNX-107).   

The overall clinical and clinical pharmacology program consisted the 6 single dose Phase 1 
(Studies BNX-101, 102, 103, 106, 107, and 110). Earlier formulations were used in Studies 
BNX-101 and -102 to select the final commercial formulation. The final formulation was used 
in pivotal relative bioavailability study (Study BNX-110), dose proportionality study (Study 
BNX-106), and effect of pH (Study BNX-107). The final formulation but different strength was 
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Clinical Pharmacology Filing Form/Checklist for NDA 205637 

also used in another pilot study (Study BNX-103). This review will focus on Studies BNX-110, 
-106, and -107. OSI inspection was requested for the pivotal relative BA/BE Study BNX-110.

Sponsor’s summary on relative bioavailability of Bunavail in comparison to the list drug, 
Suboxone tablet, dose proportionality, and effect of pH: 

Bunavail  1 x 4.2/0.696 mg film exhibited equivalent Cmax and AUC values of 
buprenorphine in comparison to Suboxone tablet 8/2 mg   
Bunavail   1 x 4.2/0.696 mg film exhibited 30% lower exposure (Cmax and AUCs) to 
naloxone in comparison to Suboxone tablet 8/2 mg 
Less than dose proportional increase in buprenorphine exposure with dose over the 
range of 0.875 mg to 5.25 mg 
Equivalent buprenorphine exposure for 4 x 0.875/0.15 mg and 1 x 3.5/0.6 mg films  
Equivalent normalized buprenorphine and naloxone exposure for 1 x 6.3/1.04 mg and 1 
x 4.2/0.696 mg films 
Low pH decreased buprenorphine exposure by 50-60% and decreased naloxone 
exposure by 72-76% 
High pH decreased buprenorphine exposure by 25% and decreased naloxone exposure 
by 40% 

Please find the filing slides for more details.  
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1

NDA 205-637
BUNAVAIL (BEMA Buprenorphine 
NX, buprenorphine and naloxone 

buccal film)

Sponsor: BDSI
Filing Meeting

September 18, 2013

2

Drug Product

• Buccal buprenorphine and naloxone (BUP/NX) 
combination film in a 6:1 ratio of free bases
– Proposed indication: for the maintenance treatment of 

opioid dependence.
– Proposed strengths: (single formulation containing the 

concentration of buprenorphine and naloxone; 
dose determined by the film size (surface area))

• 2.10/0.348 mg 
• 4.20/0.696 mg
• 6.30/1.044 mg

– 505(b)(2) NDA
– Listed Drug: Suboxone sublingual tablet 2/0.5 mg and 

8/2 mg (NDA 20-733)

Reference ID: 3379302
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3

Previous Agreements

• Demonstrate equivalent exposure to 
buprenorphine in comparison to the listed drug, 
Suboxone tablets

• Lower NLX exposure is acceptable since its 
main purpose is for abuse deterrence

• Address dose proportionality and dosage form 
equivalence

• Agreed with sponsor’s proposal to evaluate 
effect of ingested liquids on PK, no food effect 
study is needed

4

Clin Pharm/Clin Development Program
• Six (6) Single Dose Clin Pharm Studies

– Two pilot studies using earlier formulations to determine the final 
formulation: Study BNX-101 and BNX-102

– Four studies were conducted with the commercial formulation
• 1 Pivotal relative BA/BE Study BNX-110: 4.2/0.696 mg BEMA 

buprenorphine NX film vs. 8/2 mg Suboxone SL tablet and film
– Comment: There is no Suboxone tablet strength corresponding to the new 

6 3/1.044 mg film. So the pivotal BE study was conducted using the new 
4.2/0.696 film with the 8/2 mg suboxone tablet

• 1 dose proportionality and dosage form Study BNX-106: Dose range of 
0.875/0.145 mg, 3.5/0.58 mg, and 5.25/0.87 mg; 1 x 3.5/0.58 mg film vs. 4 x 
0.875/0.145 mg films

– Comment: Although similar, these are not exactly the final proposed strengths. 
However, all these strengths have the formula ion, the dose is determined 
only by size of the film. In addition, the range of the strengths are comparable with 
the final proposed strengths, so this approach is acceptable. Similar justification 
(i.e. same formulation, different size) was used for approval of the Suboxone film 
supplement with extra film strengths

• 1 pH effect and relative BA Study BNX-107: no liquid, low pH and high pH 
liquids on 4.2/0.696 mg; relative BA between 4.2/0.696 mg and 6.3/1.044 
mg films

• Relative BA Study BNX-103: 3.5/0.6 mg BEMA Buprenorphine NX film vs. 
8/2 mg Suboxone (not BE)

• 1 safety study BNX-201

Reference ID: 3379302
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5

Comparative BA Study (BNX-110)

• OL, SD, R, 3-period CV comparative BA 
study, healthy (n=80), PK, tolerability, 
safety
– Trt A: 8/2 mg Suboxone® sublingual tablet
– Trt B: 8/2 mg Suboxone® sublingual film
– Trt C: 4.2/0.696 mg BEMA Buprenorphine NX 

film 

6

Study BNX-110 Result – BUP

Reference ID: 3379302



4

7

Study BNX-110 Result – NX

8

Equivalent Exposure to BUP and Lower NX for BEMA 
BUP/NX Film in Comparison to Suboxone Tablets
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9

Dose Proportionality Study BNX-106

• OL, SD, R, 4-period CO study, healthy 
(n=20), dose proportionality, dosage form 
equivalence, tolerability, safety
– Trt A: BEMA BUP/NX 1 x 0.875/0.15 mg
– Trt B: BEMA BUP/NX 1 x 3.5/0.6 mg
– Trt C: BEMA BUP/NX 1 x 5.25/0.9 mg
– Trt D: BEMA BUP/NX 4 x 0.875/0.15 mg

10

Study BNX-106 – BUP exposure increase with 
dose but less than dose proportional
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11

Study BNX-106 – BEMA BUP/NX 4 x 0.875/0.15 
mg vs 1 x 3.5/0.6 mg

12

pH Effect and Relative BA Study BNX-107

• OL, SD, R, 4-period CO study, healthy (n=24), 
effect of pH, relative BA, tolerability, safety
– Trt A: BEMA BUP/NX 1 x 4.2/0.7 mg film with no 

liquid
– Trt B: BEMA BUP/NX 1 x 4.2/0.7 mg film with low pH 

liquid (decaffeinated Coke pH < 4)
– Trt C: BEMA BUP/NX 1 x 4.2/0.7 mg film with high pH 

liquid (Essentia water pH > 8)
– Trt D: BEMA BUP/NX 1 x 6.3/1.04 mg film with no 

liquid
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13

Study BNX-107

4.2/0.7 mg 
no liquid

4.2/0.7 mg 
low pH

4.2/0.7 mg 
high pH

6.3/1.04 mg 
no liquid

14

Study BNX-107
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15

Effects of Co-Administration with Low pH 
Liquid

16

Effects of Co-Administration with High pH 
Liquid
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17

Study BNX-107 – Dose normalized BUP and 
NX between 6.3/1.04 mg and 4.2/0.7 mg

18

Summary
• BEMA BUP/NX film 1 x 4.2/0.7 mg vs. Suboxone tablet 1 x 8/2 mg

– BUP: equivalent exposure
– NX (unconjugated): ~ 30% lower Cmax and AUCs

• Dose proportionality of BEMA BUP/NX film: 
– Slightly less than dose proportional increase in both Cmax and AUCs 

values of BUP over the range of 0.875 mg – 5.25 mg
• BEMA BUP/NX 4 x 0.875/0.15 mg vs 1 x 3.5/0.6 mg:

– BUP exposure BE
– Equivalent Cmax and 20-30% lower AUCs of NX in 4 x 0.875/0.15 mg 

• BEMA BUP/NX 6.3/1.04 mg vs 4.2/0.7 mg
– Dose normalized BUP and NX exposure equivalent

• Effects of low and high pH liquids
– Low pH: 50-60 % in BUP exposure; 72-76% in NX exposure
– High pH: ~ 25 % in BUP exposure; ~ 40% in NX exposure
– Proposed labeling “…Avoid drinking or eating food until the film(s) 

dissolve”
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19

Recommendation

• Filable from Clin Pharm perspective (pending sponsor 
submitted datasets on time)

• Request OSI inspection on the pivotal relative BA Study 
BNX-110 on September 11, 2013 and OSI Review 
requested by May 1, 2014. 

• Comments sent to Sponsor: 
– 1. We are not able to find datasets of PK raw data and PK 

parameters for your studies. For Studies BNX-106, -107 and -
110, provide the datasets with all PK raw data for your 
calculation of PK parameters and the final dataset of PK 
parameters that you used for your statistical analysis. 

– 2. All the datasets should be ready for analysis using WinNonlin.  

20

Backup Slides
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21

Approval of Suboxone film
• 2/0.5 mg and 8/2 mg film was approved 

based on these three BE studies
– BE study at 2/0.5 mg between film and tablet 

(BE)
– BE study at 8/2 mg between film and tablet 

(not BE)
– BE study at 12/3 mg (8+2+2) between film 

and tablet (BE)
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