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Executive Summary 

1.1 Recommendation 

The Office of Clinical Pharmacology/Division of Clinical Pharmacology 2 (OCP/DCP-2) 

has reviewed the NDA resubmissions dated November 30, 2015 and March 14, 2016, 

and finds them acceptable from clinical pharmacology perspective. DNDBE/OSIS 

recommended accepting data for the pivotal bioavailability study 3007599 without an on-

site inspection because the inspectional outcome for the requested sites as classified as 

No Action Indicated. 

1.2 Phase IV Commitments 

None. 

1.3 Summary of Clinical Pharmacology Findings 

Key clinical pharmacology findings: 

1.	 Teva buprenorphine/naloxone sublingual film 1 x 16/4 mg exhibited equivalent 

systemic exposure (Cmax, AUClast, and AUCinf) to buprenorphine and naloxone 

in comparison to the listed drug, Suboxone sublingual film 2 x 8/2 mg. 

2.	 Effect of Pretreatment with Cold Water: the systemic exposures (Cmax, AUClast, 

and AUCinf) of buprenorphine and naloxone following pretreatment with cold 

water was similar to that following pretreatment with a room temperature water. 

3.	 Effect of Pretreatment with Hot Water: the systemic exposures of buprenorphine 

and naloxone following pretreatment with hot water was similar to that following 

pretreatment with a room temperature water except buprenorphine Cmax was 

increased by 15%.   

4.	 Effect of Pretreatment with Low pH Beverage (Sprite): buprenorphine Cmax and 

AUC values were decreased by 14-15% and naloxone Cmax and AUC values 

were decreased by 30-36% following drinking Sprite. 

5.	 Effect of Pretreatment with High pH Beverage (solution of ½ teaspoon of sodium 

bicarbonate): buprenorphine Cmax and AUC values were decreased by 14-16%. 
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Naloxone Cmax and AUClast were increased by 142% and 89-92%, respectively 

following drinking solution of ½ teaspoon of sodium bicarbonate. The Sponsor 

proposes to instruct patients to avoid high pH beverages prior to dosing. 

The clinical and clinical pharmacology database for Teva buprenorphine/naloxone 

sublingual film consists of a pivotal comparative bioavailability study (Study 3007599), 

effect of temperature study (Study 4001650), and effect of pH study (Study 4001651). 

The final to-be-marketed formulation was used in all these PK Studies. 

Relative Bioavailability of Teva Buprenorphine/Naloxone Sublingual film 1 x 16/4 
mg in Comparison to Listed Drug Suboxone Sublingual Film 2 x 8/2 mg 
Teva buprenorphine/naloxone sublingual film 1 x 16/4 mg exhibited equivalent systemic 

exposure (Cmax, AUClast, and AUCinf) to buprenorphine and naloxone in comparison 

to the listed drug, Suboxone sublingual film 2 x 8/2 mg, because the 90% CI of 

geometric mean ratios for Cmax, AUClast, and AUCinf values of buprenorphine and 

naloxone for Teva buprenorphine/naloxone sublingual film to Suboxone sublingual film 

fell within the bioequivalent limits of 80 to 125%. 

The point estimate (90% CI) of the geometric mean ratio (Teva buprenorphine/naloxone 

sublingual film to Suboxone sublingual film) for buprenorphine Cmax, AUClast, and 

AUCinf values are 89.58% (83.98 – 95.56%), 89.22% (84.37 – 94.35%), and 89.36% 

(84.56 – 94.43%), respectively. Medium buprenorphine Tmax values were same (1.25 h) 

The point estimate (90% CI) of the geometric mean ratio (Teva buprenorphine/naloxone 

sublingual film to Suboxone sublingual film) for naloxone Cmax, AUClast, and AUCinf 

values are 103.02% (95.80 – 110.78%), 100.91% (95.28 – 106.87%), and 101.55% 

(96.11 – 107.31%), respectively. Medium naloxone Tmax values were same (0.75 h). 

Effect of Pretreatment with Water at Different Temperatures 
Pretreatment of cold water had no effect on buprenorphine or naloxone Cmax and AUC 

values. The point estimate (90% CI) of the geometric mean ratio (cold water/room 

temperature water) for buprenorphine Cmax, AUClast, and AUCinf values are 102.77% 

(87.52 – 120.69%), 95.68% (81.50 – 112.33%), and 97.84% (84.02 – 113.94%) 

respectively. The point estimate (90% CI) of the geometric mean ratio (cold water/room 
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temperature water) for naloxone Cmax, AUClast, and AUCinf values are 97.51% (79.91 

– 118.98%), 98.70% (82.00 – 118.81%), and 98.64% (81.95 – 118.74%) respectively. 

Pretreatment with hot water increased buprenorphine Cmax by 15% and had no effect 

on buprenorphine AUC values or naloxone Cmax or AUC values. The point estimate 

(90% CI) of the geometric mean ratio (hot water/room temperature water) for 

buprenorphine Cmax, AUClast, and AUCinf values are 114.86% (97.65 – 135.10%), 

98.98% (84.17 – 116.39%), and 100.09% (85.81 – 116.74%), respectively. The point 

estimate (90% CI) of the geometric mean ratio (hot water/room temperature water) for 

naloxone Cmax, AUClast, and AUCinf values are 105.26% (86.09 – 128.71%), 97.31% 

(80.69 – 117.35%), and 96.88% (80.33 – 116.83%), respectively. 

Effect of Pretreatment with Beverages with Different pH Values 
Pretreatment of low pH beverage (Sprite) decreased bupprenorpine Cmax and AUC 

values by 14-15% and decreased naloxone Cmax and AUC values by 30-36%, 

respectively. The point estimate (90% CI) of the geometric mean ratio (low pH 

beverage/water) for buprenorphine Cmax, AUClast, and AUCinf values are 86.30% 

(74.45 – 100.05%), 84.77% (75.78 – 94.83%), and 84.52% (75.63 – 94.46%), 

respectively. The point estimate (90% CI) of the geometric mean ratio (low pH 

beverage/water) for naloxone Cmax, AUClast, and AUCinf values are 69.56% (54.74 – 

88.39%), 63.99% (52.29 – 78.32%), and 65.00% (53.35 – 79.20%), respectively. 

Pretreatment with high pH beverage (solution of ½ teaspoon of sodium bicarbonate) 

decreased buprenorphine Cmax and AUC values by 14-16%. Naloxone Cmax and 

AUClast values were increased by 142% and 89-92%, respectively. The point estimate 

(90% CI) of the geometric mean ratio (high pH beverage/water) for buprenorphine 

Cmax, AUClast, and AUCinf values are 84.01% (72.58 – 97.25%), 85.73% (76.73 – 

95.79%), and 85.61% (76.69 – 95.57%), respectively. The point estimate (90% CI) of the 

geometric mean ratio (high pH beverage/water) for naloxone Cmax, AUClast, and 

AUCinf values are 241.71% (190.69 – 306.39%), 191.62% (156.89 – 234.04%), and 

188.81% (155.28– 229.58%), respectively. 
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2 Question Based Review 

2.1 General Attributes of the Drug 

1.	 What pertinent regulatory background or history contributes to the current 
assessment of the clinical pharmacology of this drug product? 

Buprenorphine is a synthetic opioid that is a mu-opioid receptor partial agonist. Naloxone 

is a potent antagonist at mu-opioid receptors and produces opioid withdrawal when 

administered parenterally in individuals physically dependent on full opioid agonists. 

When Teva buprenorphine/naloxone sublingual film is taken as intended, naloxone will 

have no effect or insignificant effect due to its low plasma levels. 

Teva submitted the original NDA 208-042 for Teva buprenorphine/naloxone sublingual 

film with the strength of 16/4 mg buprenorphine/naloxone via 505(b)(2) route on October 

29, 2014. It was refused to file because of incomplete application. On November 30, 

2015, Teva resubmitted the NDA. Teva buprenorphine/naloxone sublingual film is 

proposed for the maintenance treatment of opioid dependence. At present, several NDA 

products including Subutex ® (buprenorphine) sublingual tablets, Suboxone® 

(buprenorphine and naloxone) sublingual films, and Zubsolv (buprenorphine and 

naloxone) sublingual tablets have been approved for the treatment of opioid 

dependence. Suboxone® (buprenorphine and naloxone) sublingual tablet and Bunavail 

(buprenorphine and naloxone) buccal film have been approved for the maintenance 

treatment of opioid dependence. 

Teva proposed to use Suboxone sublingual film (NDA 22-410) as the listed drug to 

support this 505(b)(2) NDA. Teva buprenorphine and naloxone sublingual film is 

presented in a 4:1 ratio of free bases which is the same as the ratios in the approved 

sublingual tablet and sublingual film formulations under the trade name of Suboxone or 

Zubsolv® sublingual tablet. 
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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

4,5a-epoxy-3-hydroxy-6

methoxy-6a,14-ethano-14a

morphinan-7a-yl]-3,3

dimethylbutan-2-ol 

hydrochloride 

17-Allyl-4,5a-epoxy-3,14

dihydroxymorphinan-6 

hydrochloride 

Structure 

C29H41NO4HCl C19H21NO4HCl2H2O 

Molecular 

Weight 

504.10 399.87 

Appearance white to off-white crystalline 

powder 

White to off-white powder 

Solubility Sparingly soluble in water, 

freely soluble in methanol, 

soluble in alcohol, and 

practically insoluble in 

cyclohexane 

Freely soluble in water, dilute acids 

and strong alkali; slightly soluble in 

alcohol; practically insoluble in 

ether and chloroform 

The components and compositions are listed in Table 2. The drug product is available in 

one strength: 16/4 mg buprenorphine/naloxone (both measured as free base) per unit. 
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Table 2 Components and Composition of Teva Buprenorphine/Naloxone Sublingual Film 

16 mg/4 mg
# Ingredient F11nrtion 

mg/Film % w/w 
(b)(4J 

(b)(4l 1· di I I 'dBuprenorp une Hy ·oc 1 on e, USP Active 17.25 

Naloxone HydrocW01ide Dihydiate, USP Active 4.886 
(b)(4) 

.._~Qlyethylene Oxide~NF 
(b)({ 

(b)(4rMal titol. NFI 
Lemon-Lime Flavor 
I (b)(4) 

Anl1Ydmus_Ci11ic..Acid. USP 
(6)(4! 

Povidone. USPI (b)(4i

(b)(4 

Acesulfame Potassiwn Salt. NF 

L (b)(4! 

Sodi1un Phosphate. Dibasic. Anhydrous. USP 

FD&C Yellow #6~ 
...Bi~lated H'idi'OX'lanisole NF 

(b)l{ 

~(b)(.4' 

I 

IugrediE>n t 

(b)(4 

F11 nrtiou 
16 mg/4 mg 

Img/Film % w/w 

(b)(4J 

(b)(4 ) 

(b)(4 

(b)(4 ) 

hellac. USP 

Propylene Glycol. USP 

FD&C Blue No.II (b)(4,

(b)(41 

Total Weight: 92.13 I 100 
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3.	 What are the proposed mechanism(s) of action and therapeutic 
indication(s)? 

Teva buprenorphine/naloxone sublingual films contain buprenorphine and naloxone. 

Buprenorphine is a partial agonist at the mu-opioid receptor and an antagonist at the 

kappa-opioid receptor. Naloxone is a potent antagonist at mu-opioid receptors and 

produces opioid withdrawal signs and symptoms in individuals physically dependent on 

full opioid agonists when administered parenterally. 

Teva buprenorphine/naloxone sublingual film is proposed for the maintenance treatment 

of opioid dependence. 

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

For maintenance treatment, the target dosage of buprenorphine hydrochloride and 

naloxone hydrochloride sublingual film is usually 16 mg/4 mg as a single daily dose. 

Prior to placement of the sublingual film strip, it is recommended to rinse the mouth with 

a small volume of room-temperature water. Place one buprenorphine hydrochloride and 

naloxone hydrochloride sublingual film under the tongue, close to the base on the left or 

right side and allow to completely dissolve. Film must be administered whole. Do not cut, 

chew, or swallow. 

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. 

Reference ID: 3973358 
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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. 

2.	 What moieties in the plasma appropriately identified and measured to 
assess the pharmacokinetics? 

Buprenorphine and its major metabolite norbuprenorphine and naloxone (unconjugated 

naloxone and total naloxone (unconjugated and conjugated naloxone)) are measured in 

all PK studies.  

2.3 Intrinsic Factors 

1.	 What is the pediatric plan? 

Teva does not plan to label or develop the product with any of the following: new 

indication, new dosing regimen, new active ingredient, new dosage form, or new route of 

administration. The agency agreed previously that pediatric studies will not be required 

under PREA for the proposed product (Written Response for PIND 118625 dated May 

30, 2014). 

Reference ID: 3973358 
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2.4 General Biopharmaceutics 

1.	 What are the relative bioavailabilities of buprenorphine and naloxone 
following the administration of Teva Buprenorphine/Naloxone Sublingual 
Film in comparison to the listed drug, Suboxone sublingual films? 

Teva buprenorphine/naloxone sublingual film 1 x 16/4 mg exhibited equivalent systemic 

exposure (Cmax, AUClast, and AUCinf) to buprenorphine and naloxone in comparison 

to the listed drug Suboxone sublingual film 2 x 8/2 mg. Note there is no 16/4 mg strength 

for Suboxone sublingual film. 

The relative bioavailabilities of buprenorphine and naloxone following the administration 

of Teva buprenorphine/naloxone sublingual film administered as 1 x 16/4 mg dose in 

comparison to the listed drug, Suboxone sublingual film administered as 2 x 8/2 mg dose 

were evaluated in a single-dose, open-label, randomized, fasting, 4-period, 2-treatment, 

2-sequence replicate cross-over study (Study 3007599) in 80 healthy subjects under 

naltrexone block. Naltrexone acts as a competitive antagonist at opioid receptor sites. 

Naltrexone 50 mg was administered at approximately 12 hours and at 0.5 hours prior to 

each dose of study medication, and at approximately 12 and 24 hours following each 

dose of study medication. The washout period between doses was at least 14 days. 

Subjects were given 60 mL of room temperature water to swish and swallow in order to 

moisten the mouth. 

The buprenorphine plasma concentration-time profiles for Teva buprenorphine/naloxone 

sublingual film and Suboxone sublingual films are shown in Figure 1. The naloxone 

plasma concentration-time profiles for Teva buprenorphine/naloxone sublingual film and 

Suboxone sublingual films are shown in Figure 2. The summary of the PK parameters of 

buprenorphine, norbuprenorphine, naloxone, and total naloxone is presented in Table 3, 

Table 4, Table 5, and Table 6, respectively. Median (min, max) buprenorphine Tmax 

values for Teva buprenorphine/naloxone sublingual film and Suboxone sublingual film 

are 1.25 (0.33, 3.00) hr. Median (min, max) naloxone Tmax values for Teva 

buprenorphine/naloxone sublingual film is 0.75 (0.33, 2.00) hr, which is the same as that 

for Suboxone sublingual film 0.75 (0.33, 2.50) h. 

Reference ID: 3973358 
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Figure 1 Mean Buprenorphine Plasma Concentration (ng/mL) Time Profiles after 


Administration of 1 x 16/4 mg Teva Buprenorpine/Nalxone Sublingual Film (Treatment A) 


and 2 x 8/2 mg Suboxone Sublingual Film (Treatment B) (Study 3007599)
 

Figure 2 Mean Naloxone Plasma Concentration (pg/mL) Time Profiles after 


Administration of 1 x 16/4 Teva Buprenorphine/Naloxone Sublingual Film (Treatment A) 


and 2 x 8/2 mg Suboxone Sublingual Film (Treatment B) (Study 3007599)
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Table 3 Summary of the PK parameters of Buprenorphine following Administration of 1 x 

16/4 mg Teva Buprenorphine/Naloxone Sublingual Film (Treatment A) and 2 x 8/2 mg 

Suboxone Sublingual Film (Treatment B) (Study 3007599) 

Note: Tmax shown as median (min, max). 

Table 4 Summary of the PK parameters of Norbuprenorphine following Administration of 

1 x 16/4 mg Teva Buprenorphine/Naloxone Sublingual Film (Treatment A) and 2 x 8/2 

mg Suboxone Sublingual Film (Treatment B) (Study 3007599) 

Note: Tmax shown as median (min, max). 

Table 5 Summary of the PK parameters of Naloxone following Administration of 1 x 16/4 

mg Teva Buprenorphine/Naloxone Sublingual Film (Treatment A) and 2 x 8/2 mg 

Suboxone Sublingual Film (Treatment B) (Study 3007599) 

Note: Tmax shown as median (min, max). 

Reference ID: 3973358 
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Table 6 Summary of the PK parameters of Total Naloxone following Administration of 1 

x 16/4 mg Teva Buprenorphine/Naloxone Sublingual Film (Treatment A) and 2 x 8/2 mg 

Suboxone Sublingual Film (Treatment B) (Study 3007599) 

Note: Tmax shown as median (min, max). 

The statistical analysis results for the assessment of relative bioavailability are presented 

in the Tables 7 and 8. Teva buprenorphine/naloxone sublingual film 1 x 16/4 mg 

exhibited equivalent Cmax, AUClast, and AUCinf to Suboxone film 2 x 8/2 mg as the 

90% CIs of Teva buprenorphine/naloxone sublingual film to Suboxone sublingual film 

geometric mean ratios for buprenorphine and naloxone Cmax, AUClast, and AUCinf fell 

within the bioequivalence limits of 80 to 125%.  

Table 7 Summary of the Statistical Analysis of PK Parameters of Buprenorphine 

Comparing 1 x 16/4 mg Teva Buprenorphine/Naloxone Sublingual Film (Test) to 2 x 8/2 

mg Suboxone Sublingual Film (Reference) (Study 3007599) 
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Table 8 Summary of the Statistical Analysis of PK Parameters of Naloxone Comparing 1 

x 16/4 mg Teva Buprenorphine/Naloxone Sublingual Film (Test) to 2 x 8/2 mg Suboxone 

Sublingual Film (Reference) (Study 3007599) 

Reviewer’s Comment: Sponsor initially conducted BE analysis using Reference-Scaled 

BE procedure for naloxone Cmax because of its high intra-subject variability following 

the administrations of the reference product, Suboxone sublingual film. Upon request, 

sponsor repeated the analysis using average BE approach and demonstrated BE 

because the 90% CI for the geometric mean ratios of naloxone Cmax, AUClast, and 

AUCinf fell within the 80-125% range.  

2.	 How do the pretreatments with water at different temperatures affect the 
bioavailability of Teva Buprenorphine/Naloxone Sublingual Film? 

Pretreatment of cold water had no effect on buprenorphine or naloxone Cmax and AUC 

values. Pretreatment with hot water increased buprenorphine Cmax by 15% and had no 

effect on buprenorphine AUC values or naloxone Cmax or AUC values. 

The effects of pretreatments with water at different temperatures on buprenorphine and 

naloxone absorption from Teva buprenorphine/naloxone sublingual film (16/4 mg 

buprenorphine/naloxone) was evaluated in Study 4001650. This was an open-label, 

single-dose, 3-period, 3-treatment, 3-way crossover study in 24 healthy subjects with 

naltrexone block. Naltrexone acts as a competitive antagonist at opioid receptor sites. 

Naltrexone 50 mg was administered at approximately 12 hours prior and at 0.5 hours 

prior to each dose of study medication, and at approximately 12 and 24 hours following 

Reference ID: 3973358 
Reference ID: 4320607 

14 



   

   

  

 

   

     

  

   

   

   

each dose of study medication. Each dose was administered after a 10-hour overnight 

fast. Before each dose, subjects were pretreated with cold water (mean temperature of 

2.2oC (range 0.2-4.7oC), hot water (mean temperature of 50.8oC (range 48.5-53.7oC), or 

room temperature water (mean temperature of 21.5oC (range 19.1-24.9oC). Subjects 

were instructed to swish the 60 mL water in his or her mouth and to swallow the water 

approximately 30 seconds before dosing. Each drug administration was separated by a 

washout of 14 days. 

Buprenorphine concentration-time profiles are shown in Figure 3 and buprenorphine PK 

parameters are summarized in Table 9. Naloxone concentration-time profiles are shown 

in Figure 4 and naloxone PK parameters are summarized in Table 10. 

Figure 3 Mean Buprenorphine Concentration-Time Profiles after Administration of Teva 

Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg with Cold Water (Treatment A), 

Hot Water (Treatment B), or Room Temperature Water (Treatment C) (Study 4001650) 
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Table 9 Pharmacokinetic Parameters of Buprenorphine after Administration of Teva 

Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg with Cold Water (Treatment A), 

Hot Water (Treatment B), or Room Temperature Water (Treatment C) (Study 4001650) 

Figure 4 Mean Naloxone Concentration-Time Profiles after Administration of Teva 

Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg with Cold Water (Treatment A), 

Hot Water (Treatment B), or Room Temperature Water (Treatment C) (Study 4001650) 

Reference ID: 3973358 
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Table 10 Pharmacokinetic Parameters of Naloxone after Administration of Teva 

Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg with Cold Water (Treatment A), 

Hot Water (Treatment B), or Room Temperature Water (Treatment C) (Study 4001650) 

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

naloxone comparing pretreatment with cold water to room temperature water and hot 

water to room temperature water are shown in Tables 11, 12, 13, and 14. 

Table 11 Statistical Analysis of the Log-Transformed PK Parameters of Buprenorphine 

Comparing Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg Administered 

with Pretreatment of Cold Water (Treatment A: Test) vs. Administered with Pretreatment 

of Room Temperature Water (Treatment C: Reference) (Study 4001650) 
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Table 12 Statistical Analysis of the Log-Transformed PK Parameters of Naloxone 

Comparing Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg Administered 

with Pretreatment of Cold Water (Treatment A: Test) vs. Administered with Pretreatment 

of Room Temperature Water (Treatment C: Reference) (Study 4001650) 

Table 13 Statistical Analysis of the Log-Transformed PK Parameters of Buprenorphine 

Comparing Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg Administered 

with Pretreatment of Hot Water (Treatment B: Test) vs. Administered with Pretreatment 

of Room Temperature Water (Treatment C: Reference) (Study 4001650) 

Table 14 Statistical Analysis of the Log-Transformed PK Parameters of Naloxone 

Comparing Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg Administered 

with Pretreatment of Hot Water (Treatment B: Test) vs. Administered with Pretreatment 

of Room Temperature Water (Treatment C: Reference) (Study 4001650) 

Pretreatment of cold water had no effect on buprenorphine or naloxone Cmax and AUC 

values. The point estimate (90% CI) of the geometric mean ratio (cold water/room 

temperature water) for buprenorphine Cmax, AUClast, and AUCinf values are 102.77% 

(87.52 – 120.69%), 95.68% (81.50 – 112.33%), and 97.84% (84.02 – 113.94%), 

respectively. The point estimate (90% CI) of the geometric mean ratio (cold water/room 

Reference ID: 3973358 
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temperature water) for naloxone Cmax, AUClast, and AUCinf values are 97.51% (79.91 

– 118.98%), 98.70% (82.00 – 118.81%), and 98.64% (81.95 – 118.74%), respectively. 

Pretreatment with hot water increased buprenorphine Cmax by 15% and had no effect 

on buprenorphine AUC values or naloxone Cmax or AUC values. The point estimate 

(90% CI) of the geometric mean ratio (hot water/room temperature water) for 

buprenorphine Cmax, AUClast, and AUCinf values are 114.86% (97.65 – 135.10%), 

98.98% (84.17 – 116.39%), and 100.09% (85.81 – 116.74%), respectively. The point 

estimate (90% CI) of the geometric mean ratio (hot water/room temperature water) for 

naloxone Cmax, AUClast, and AUCinf values are 105.26% (86.09 – 128.71%), 97.31% 

(80.69 – 117.35%), and 96.88% (80.33 – 116.83%), respectively. 

3.	 How do the pretreatment with beverages of different pH values affect the 
bioavailability of Teva Buprenorphine/Naloxone Sublingual Film? 

Pretreatment of low pH beverage (Sprite) decreased bupprenorpine Cmax and AUC 

values by 14-15% and decreased naloxone Cmax and AUC values by 30-36%, 

respectively. Pretreatment with high pH beverage (solution of ½ teaspoon of sodium 

bicarbonate) decreased buprenorphine Cmax and AUC values by 14-16%. Naloxone 

Cmax and AUC values were increased by 142% and 89-92%, respectively. 

The effects of pretreatments with beverages with different pH values on buprenorphine 

and naloxone absorption from Teva buprenorphine/naloxone sublingual film (16/4 mg 

buprenorphine/naloxone) was evaluated in Study 4001651. This was an open-label, 

single-dose, 3-period, 3-treatment, 3-way crossover study in 24 healthy subjects with 

naltrexone block. Naltrexone acts as a competitive antagonist at opioid receptor sites. 

Naltrexone 50 mg was administered at approximately 12 hours prior and at 0.5 hours 

prior to each dose of study medication, and at approximately 12 and 24 hours following 

each dose of study medication. Each dose was administered after a 10-hour overnight 

fast. Before each dose, subjects were pretreated with a low pH beverage (Sprite (mean 

pH of 3.34 (range 3.33-3.36)) at room temperature, a high pH beverage (solution of ½ 

teaspoon of sodium bicarbonate (mean pH 7.99 (range 7.94-8.02)) at room temperature, 

or room temperature water (mean pH value of 7.51 (range 7.47-7.60)). Subjects were 

Reference ID: 3973358 
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instructed to swish the 60 mL beverage in his or her mouth and to swallow the beverage 

approximately 30 seconds before dosing. Each drug administration was separated by a 

washout of 14 days. 

Buprenorphine concentration-time profiles are shown in Figure 5 and buprenorphine PK 

parameters are summarized in Table 15. Naloxone concentration-time profiles are 

shown in Figure 6 and naloxone PK parameters are summarized in Table 16. 

Figure 5 Mean Buprenorphine Concentration-Time Profiles after Administration of Teva 

Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg with a Room Temperature Low pH 

Beverage (Treatment A), Room Temperature High pH Beverage (Treatment B), or Room 

Temperature Water (Treatment C) (Study 4001651) 
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Table 15 Pharmacokinetic Parameters of Buprenorphine after Administration of Teva 

Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg with a Room Temperature Low pH 

Beverage (Treatment A), Room Temperature High pH Beverage (Treatment B), or Room 

Temperature Water (Treatment C) (Study 4001651) 

Figure 6 Mean Naloxone Concentration-Time Profiles after Administration of Teva 

Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg with a Room Temperature Low pH 

Beverage (Treatment A), Room Temperature High pH Beverage (Treatment B), or Room 

Temperature Water (Treatment C) (Study 4001651) 
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Table 16 Pharmacokinetic Parameters of Naloxone after Administration of Teva 

Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg with a Room Temperature Low pH 

Beverage (Treatment A), Room Temperature High pH Beverage (Treatment B), or Room 

Temperature Water (Treatment C) (Study 4001651) 

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

naloxone comparing pretreatment with low pH beverage to water and high pH beverage 

to water are shown in Tables 17, 18, 19 and 20. 

Table 17 Statistical Analysis of the Log-Transformed PK Parameters of Buprenorphine 

Comparing Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg Administered 

with Pretreatment of a Low pH Beverage (Treatment A: Test) vs. Administered with 

Pretreatment of Water (Treatment C: Reference) (Study 4001651) 
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Table 18 Statistical Analysis of the Log-Transformed PK Parameters of Naloxone 

Comparing Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg Administered 

with Pretreatment of a Low pH Beverage (Treatment A: Test) vs. Administered with 

Pretreatment of Water (Treatment C: Reference) (Study 4001651) 

Table 19 Statistical Analysis of the Log-Transformed PK Parameters of Buprenorphine 

Comparing Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg Administered 

with Pretreatment of a High pH Beverage (Treatment B: Test) vs. Administered with 

Pretreatment of Water (Treatment C: Reference) (Study 4001651) 

Table 20 Statistical Analysis of the Log-Transformed PK Parameters of Naloxone 

Comparing Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg Administered 

with Pretreatment of a High pH Beverage (Treatment B: Test) vs. Administered with 

Pretreatment of Water (Treatment C: Reference) (Study 4001651) 

Pretreatment of low pH beverage (Sprite) decreased bupprenorpine Cmax and AUC 

values by 14-15% and decreased naloxone Cmax and AUC values by 30-36%, 

respectively. The point estimate (90% CI) of the geometric mean ratio (low pH 

beverage/water) for buprenorphine Cmax, AUClast, and AUCinf values are 86.30% 

Reference ID: 3973358 
Reference ID: 4320607 

23 



  

    

 

  

  

  

   

 

   

  

  

  

 

 

     
 

 

  

 

  

 
   

     

     

     

     

     

     

     

     

     

(74.45 – 100.05%), 84.77% (75.78 – 94.83%), and 84.52% (75.63 – 94.46%), 

respectively. The point estimate (90% CI) of the geometric mean ratio (low pH 

beverage/water) for naloxone Cmax, AUClast, and AUCinf values are 69.56% (54.74 – 

88.39%), 63.99% (52.29 – 78.32%), and 65.00% (53.35 – 79.20%), respectively. 

Pretreatment with high pH beverage (solution of ½ teaspoon of sodium bicarbonate) 

decreased buprenorphine Cmax and AUC values by 14-16%. Naloxone Cmax and AUC 

values were increased by 142% and 89- 92%, respectively. The point estimate (90% CI) 

of the geometric mean ratio (high pH beverage/water) for buprenorphine Cmax, 

AUClast, and AUCinf values are 84.01% (72.58 – 97.25%), 85.73% (76.73 – 95.79%), 

and 85.61% (76.69 – 95.57%), respectively. The point estimate (90% CI) of the 

geometric mean ratio (high pH beverage/water) for naloxone Cmax, AUClast, and 

AUCinf values are 241.71% (190.69 – 306.39%), 191.62% (156.89 – 234.04%), and 

188.81% (155.28 – 229.58%), respectively. Sponsor proposed to instruct patients to 

avoid high pH beverages prior to dosing. 

2.5 Analytical Section 

1.	 Do the bioanalytical methods adequately validated for determining plasma 
concentrations of buprenorphine, norbuprenorphine, naloxone, and total 
naloxone? 

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

unconjugated naloxone, norbuprenorphine, naloxone (unconjugated naloxone), and total 

naloxone (unconjugated and conjugated naloxone) in human plasma. The bioanalytical 

methods are summarized in the following Table 21. 

Table 21 Summary of Bioanalytical Methods 
Study Analyte Calibration Range QC QC Precision 

(%CV) 

QC Accuracy (% 

Bias) 

3007599 Buprenorphine 20.0 to 10000 pg/mL 50.0, 120, 450, 1600, and 7500 pg/mL 4.27 to 5.42% -3.21 to 0.999% 

Norbuprenorphine 20.0 to 10000 pg/mL 50.0, 120, 450, 1600, and 7500 pg/mL 4.59 to 6.01% -7.86 to -4.66% 

Naloxone 2.00 to 1000 pg/mL 5.00, 12.0, 45.0, 160, and 750 pg/mL 4.00 to 5.30% -2.16 to -0.93% 

Total Naloxone 0.100 to 100 ng/mL 0.300, 0.750, 3.00, 12.0, and 75.0 ng/mL 5.02 to 6.15% 1.53 to 6.12% 

4001650 Buprenorphine 20.0 to 10000 pg/mL 50.0, 120, 450, 1600, and 7500 pg/mL 2.32 to 5.40% 0.305 to 4.52% 

Norbuprenorphine 20.0 to 10000 pg/mL 50.0, 120, 450, 1600, and 7500 pg/mL 3.26 to 4.67% 1.34 to 2.79% 

Naloxone 2.00 to 1000 pg/mL 5.00, 12.0, 45.0, 160, and 750 pg/mL 2.97 to 7.52% 3.45 to 7.66% 

Total Naloxone 0.100 to 100 ng/mL 0.300, 0.750, 3.00, 12.0, and 75.0 ng/mL 3.75 to 7.41% 3.30 to 5.95% 

4001651 Buprenorphine 20.0 to 10000 pg/mL 50.0, 120, 450, 1600, and 7500 pg/mL 2.82 to 4.07% 0.953 to 3.55% 
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Norbuprenorphine 20.0 to 10000 pg/mL 50.0, 120, 450, 1600, and 7500 pg/mL 2.99 to 4.61% 0.547 to 3.70% 

Naloxone 2.00 to 1000 pg/mL 5.00, 12.0, 45.0, 160, and 750 pg/mL 2.85 to 6.17% 3.48 to 6.69% 

Total Naloxone 0.100 to 100 ng/mL 0.300, 0.750, 3.00, 12.0, and 75.0 ng/mL 4.56 to 6.71% 4.13 to 4.93% 

3 Labeling Recommendations 

As of today (6/2/2016) labeling negotiation with sponsor is still ongoing. 
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Phase 3 clinical lrial: 
Population Analyses -

Data rich: 
Data suarse: 

II. Biopharmaceutks 
Absolute bioa»aifabilit» 
Relarin bioarnilabilitY -

solution as reference.: 
alternate fonuulation as reference: 

Biotquh-altnce studies -
ttaditional desie;n; single I multi dose: 

replkate design; sin2le / multi dose.: x l Siudy 3007599 
Food-drug interaction studies x 2 Siudy ~001650 (effect of temperature) 

Stud» ~001651 (effect of pH) 
Bio-wait-er 1·wuest based on BCS 
BCS class 

Dissolution smdy to eYaluate akohol 
induced dose-dumoincr 
III. Other CPB Studies 

G.notYpe/phenol\'J)e studies 
Chrouooharmacokinetics 
Ptdiatric development plan 
Llte1·ature References 

Total Number of Studies 3 

On initial review of the NDAIBLA application for filing 

Content Parameter Yes No NIA Comment 
Criteria for Refusal to File (RTF) 
I Has the applicant submitted bioequivalence -.J To be marketed fonnulation was 

data comparing to-be-marketed product{s) used in all PK studies 
and those used in the pivotal clinical trials? 

2 Has the applicant provided metabolism and -.J No new findings in the proposed 
dmg-drug interaction infonnation? label. 

3 Has the sponsor submitted bioavailability -.J Relative. BA study was conducted 
data satisfying the CFR requirements? with the list dmg, Suboxone 

(buprenorphine and naloxone) 
sublingual film (NDA 22410) 

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

5 Has a rationale for dose selection been -.J Match the exposure of the list dmg 
submitted? 

6 Is the clinical phannacology and -.J 
biophannaceutics section of the NDA 
organized, indexed and paginated in a 
manner to allow substantive review to 
begin? 

7 Is the clinical phannacology and -.J 
biophannaceutics section of the NDA 
legible so that a substantive review can 
begin? 

8 Is the electronic submission searchable, -.J 

Reference ID: 3973358 
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does it have appropriate hyperlinks and do 
the h:voerlinks work? 

Criteria for Assessing Quality of an l'i-i>A (Prelimina11• Assessment of QualitT) 
Data 

9 Are the data sets, as requested during pre- ...j 
submission discussions, submitted in the 
aooropriate fomiat (e.g., cmsq? 

10 If applicable, are the phamiacogenomic data " sets submitted in the aooropriate fomiat? 
Stucl1es and Analyses 

11 Is the appropriate phanuacokinetic ...j 
infomiation submitted? 

12 Has the applicant made an appropriate ...j 
attempt to detemline 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 ...j 
desir.ed and tmdesired effects) analyses 
conducted and submitted as described in the 
Exposure-Resoonse guidance? 

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

15 Are tl1e pediatric exclusivity studies " Request waiver and deferral 
adequately de.signed to demonstrate 
effectiveness, if the dmg is indeed 
effec.tive? 

16 Did the applicant subnlit all the pediatric " exclusivity data, as described in the \VR? 
17 Is there adequate infonuation on the ...j 

pharmacokinetics and exposure-respo11se in 
the clinical phrumacology section of the 
label? 
General 

18 Are tl1e clinical phamJacology and .J 
biophanuaceutics studies of appropriate 
des ign and breadth of investigation to meet 
basic requirements for approvability of this 
product? 

19 Was the translation (of study reports or " other study infomiation) from atlother 
lru1gt1age needed ru1d provided in tllis 
submission? 
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IS THE CLINICAL PHAR.\1ACOLOGY SECTION OF THE APPLICATION FILEABLE? 
YES 

TI1e final to-be-marketed fonnulation was u5ed in all PK studies which was confinned by 
sponsor on November 25. 2014. PK datasets and bioanalytical reports were included. The 
original NDA was fileable from clinical phannacology perspective. Review comment on the use 
of Reference Scaled Average Bioequivalence (RSAB) method for the analysis of naloxone 
exposure was conveyed to the sponsor. In this resubmission. Teva responded and stated that 
they believes the RSAB methodology was applied appropriately and they acknowledge that 
acceptability will be detennined during the Agency's review. 

The NDA resubmission is fileable from clinical pharmacology perspecti1'e. 

If the NDA/BLA is not fileable from the clinical phannacology perspective, state the reasons and 
provide collllnen1s to be sent to the Applicant. 

Please identify ru1d list ru1y potential review issues to be forwarded to the Applicant for the 74-day letter. 

Pro,·ide bioequfralence analy5is on naloxone pharmacokinetic data u5ing average 
bioequivalence ap1n·oach. 

Reviewing Clinical Phannacologist Date 

Team Leader/Supervisor Date 

Background: 

On 29 October 2014. Teva Phannaceuticals USA rnbmitted a 505(b)(2) NDA 208042 for 
buprenoq)hine and naloxone sublingual film 16 mg/4 mg for the main:enance treatment of 
opioid dependence. This NDA relied on the Agency's previous findings of safety and 
effectiveness for Suboxone sublingual film (NDA 22-410) and literature. The to-be-marketed 
fommlation was used in pivotal comparative bioavailability study (Study 3007599), effect of 
temperature (Study 4001650), and effoct of pH (Study 400165 1). The overall clinical and 
clinical phannacology program consisted the 3 single-dose Phas e 1 (Studies 3007599, 4001650, 
and 400165 1 ) . OSI inspection was requested for the pivotal relative BA Study 3007 599. 

Sponsor's smruua1y on relative bioavailability of their proposed product in comparison to the 
list dmg. Suboxone sublingual film. effect of temperature. and effect of pH: 

• Teva buprenorphine/naloxone sublingual film 1 x 16/4 mg exhibited equivalent Cmax 
and AUC values of bupreno1phine and naloxone in comparison to Suboxone sub lingual 
fihn 2 x 8/2 mg 

• Fffect of temper:.tnre: with the exception oftotn l 1rnloxone following p ret1·eatmen t with 
a hot beverage, the relative biovailability ofbupreno1phine. norbupreno1phine, OSI 
inspection needs to be requested for the pivotal comparative bioavailability Study 
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3007599. unconjugated naloxone, and total naloxone (cold beverage only) following 
pretreatment with cold and hot beverages was similar to that following pretreatment with 
a room temperature beverage, with geometric mean ratios ranging from 92.35% (hot 
beverage. norbupreno1phine AUClast) to 114.86% (hot beverage, bupreno11Jhine Cmax) . 
The geometric mean ratios for total naloxone after a hot beverage compared to a room 
temperature beverage were lower, ranging from 73 .22% to 78.69%. 

• Effect of pH: the relative bioavailability of buprenorphine. norbuprenOI]Jhine, and total 
naloxone following pretreatment with low pH and high pH beverages compared to that 
following pretreatment with room temperature water \.Vas similar, with geometric mean 
ratios ranging from 84.01 % (high pH. bupreno1phine Cmax) to 108.86% (low pH. 
norbuprenophine Cmax). The pretreatment conditions influenc.ed the relative 
bioavailability of unconjugated naloxone; the geometric mean ratios for low pH versus 
water were 74.87% to 75 .98% and the geometric mean ratios for high pH versus water 
were 187.98% to 241.17% . 
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NOA 208-042 

Buprenorphine and Naloxone 

Sublingual Fi lm 16 mg/4 mg 


Sponsor: Teva Pharmaceuticals 

Filing Meeting 


January 11 , 2015 


Clin Pharm Comment Conveyed to Sponsor 

• 	 Comment to Sponsor: Your evaluation of the 
bioequivalenceror unconjugated naloxone between 
your product and the reference product in Study 
3007599 employed the Reference Scaled Average 
Bioequivalence method. Note that that acceptability of 
this method will be determined during the course of 
the review. 

• 	 Sponsor's Response: Teva believes the Reference 
Scaled Average Bioequivalence methodology was 
applied appropriately and we acknowledge that 
acceptab1hty will be determined during the Agency's 
review. 

• 	Will ask sponsor to provide bioequivalence analysis on 
naloxone PK data using average bioequivalence 
approach (to be included in Day 7 4 letter). 

Reference ID: 3973358 
Reference ID: 4320607 

31 



Drug Product 

• Proposed strength: 16 mg buprenorphine/4 
mg naloxone Sl film 

• Proposed indication: for the maintenance 
treatment of opioid dependence. 

• 505(b)(2) NOA 
• Listed Drug: Suboxone sublingual film 2/0.5 

mg, 4/1 mg, 8/2 mg, and 1213 mg (NOA 22
41 0) 

3 

Clin Pharm Program 
• 	 Comparative BA Study 3007599 

- One Teva Bup.Nal SL film 16 4 mg 
- Two Suboxone SL film 8 2 mg 

• Effect of temperature Study 4001650 
-	 Pretreatment wllh cold and hot vs room temperature 

beverage 
• 	 Effect of pH Study 4001651 

- Pt etrealment with low and high pH vs water 
• 	 Each PK study was conducted in healthy adult 

subjects on a background of naltrexone blockage, 
consisting of naltrexone HCI tablets 50 mg 
administered orally at 12 h and at 30 min before study 
drug administration and at 12 h and 24 h after study 
drug administration (for a total of 4 naltrexone 50-mg 
doses 
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Comparative BA Study (3007599) 

• 	SD, R, 4-period , 2-treatment, 4-way full 
replicate design comparative BA study, 
healthy subjects (n = 80) 
- A: 1 x Teva Bup/Nal SL film 16 mg/4 mg (test) 

- B: 2 x Suboxone® SL film 8 mg/2 mg 
(referenee) 

Study 3007599 Result - Equivalent BUP Exposure 
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Study 3007599 Result - Equ1Valent NX Exposure 
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Impact of Pretreatment with Beverages at 
Different Temperatures (Study 4001650) 

• SO, 3-P. 3-Trt. 3-Way CO study, fasting, healthy 
subjects (n =24). effect of pretreatment with 
beverages at different temperatures on BA of 
one Teva Bup/Nal SL film 16 mg/4 mg 
-	 A. 60 ml of cold Nater between OOC and 4oC 1 min 

before dosing (test) 
- B 60 ml of hot water ber...een 48oC and 520C 1 min 

before doslriQ(test) 
- C: 60 ml of room temperature water 1 min before 

dosing (reference) 
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Study 4001650 Results - Buprenorphine 

No effect with Cold, 15%Tin Cmax with Hot 
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Impact of Pretreatment with Beverages at 
Different pH Values (Study 4001651 ) 

• SD, 3-P, 3-Trt, 3-Way CO study, fasting, healthy 
subjects (n =24). effect of pretreatment with 
beverages at different pH on BA of one Teva 
Bup/Nal SL film 16 mg/4 mg (all beverages 
administered at room temperature) 
-	 A: 60 ml of low pH beverage (Sprite) 1 min before 

dosing 
- B: 60 ml of high pH beverage (solution of !4 

teaspoon of sodium bicarbonate) 1 min before dosing 
- C: 60 ml of room temperature water 1 min before 

dosing 
11 

Study 4001651 - Buprenorphine 
-15%. in Cmax and AUC with low or high pH 
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Study 4001651 Results - Naloxone 
25%. in Cmax and AUC with low pH 

141% f in Cmax and 91 %~ in AUCt with high pH 
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Summary 

BA of Teva BUP NAL SL film I x 16 mg 4 mg vs. Suboxone 
SL film 2 x 8 m~2 mg 
-	 BUP :ind NAL: ~wvalent exposure 

• 	 Effects of pretreatment wrth beverages at different 
temperatures 
- Low temperature No effect 

- High temperature: BUP Cmax J15% 


• 	 Effects of pretreatment with low and high pH beverages 
- Low pH 14-15%, rn BUP exposure, 25% J m NAL exposure 
- HIQh pH 14-16%L 1n BUP exposure; 141%1 in NAL Cmax and 

91% ( in NAL AUCt 
• 	 P1 oposed labehng "Prior to placement or the subhngual film 

stnp, 1t 1s recommended to nnse the mouth with a small 
volume or room-temperature water High pH beverages 
should be avoided prior to dosing." 

" 
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Recommendation 

• Filable from Clin Pharm perspective 
- PK datasets and bioanalytical reports are 

included 
-	 Final to-be-marketed formulation was used in all 

PK studies 

• Need to request OSI inspection on the pivotal 
relative BA Study 3007599 

• Comment to sponsor: Provide bioequivalence 
analysis on naloxone PK data using average 
bioequivalence approach . 

15 
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4.2 Individual Study Summary 

4.2.1 Study 3007599 Synopsis 

2. SYNOPSIS 

Xame of Sponsor/Company: 
Teva Pharmaceuticals USA 

Xame of Finished Product : 
Buprenorphine HCl and naloxone 
HCl dihydrate sublingual film, 
16mg/4mg 

l n dh;dual study table refening to 
p ut of dossier in which the 
in diYidual study 0 1· study table is 
p r esented 

Yolume: 

(For National Authority Use 
Only) 

Xame of ActiYe Ingredients: 
Buprenorphine HCl and naloxone 
HCl 

Refer ence: 

Title of Study: A Single-Dose, Four-Period, Two-Treatment, Four-Way Full Replicate Bioequivalence Study of 

Buprenorphine Hydrochloride/Naloxone Hydrochloride Dihydrate 16 mg/4 mg Sublingual Film Strip 

under Fasted Conditions 

Rationale for Amendment: A full clinical study report (CSR) for this study was submitted as part of the 

buprenorphine/naloxone 16 mg/4 mg sublingual film New Drug Application (NDA) in 2014. This CSR amendment 

supersedes the one in the original NDA submission to address the completion ofa full study database, Medical 

Dictionary of Regulatory Activities (MedDRA) coding ofall adverse events. addition of narratives for the subjects 

who discontinued from the study due to adverse events, and generation of a complete set of summary tables and 

listings for the study. Othei minor text changes were incorporated for clarification and to ensure consistency across 

the document. These changes did not impact the pharmacokinetic results or conclusions or the overall study 

conclusions of tl1e original study report, 

Inn stigators and Study Centers: 

(b)(4 J 

(b)(4 ) 

Study Center: Worldwide Clinical Trials Early Phase Services, LLC (WCT) , 24 55 NE Loop 410, Suite 150, San 

Antonio, Texas 78217 

Publication (refen•nce): Results from this study have not been published at the time of approval of this report 

Study Period : 13 January 20 14 (first subject dosed) to 04 March 20 14 (last subject completed) 

Phase ofDenlopmen t: 1 

Pr imar y Obj ectin: The objecti\·e of this single-dose, open-label, randomized, four-period, two-treatment full 

replicate design study was to compare the rate of absorption and oral bioavailability ofa test formulation of 

buprenorphine and naloxooe, 16 mg/4 mg (sublingual film) manufactured by LTS (Lohmann Therapy Systems 

Corp.) for Teva Phannaceuticals USA to ai1 equivalem oral dose of the commercially available reference product, 

Suboxone~. (2 x 8 mg/2 mg) manufactured by Monosol Rx LLC for Reckitt Benckiser Pharmaceuticals. Inc. The 

current NDA holder is Indivior Inc. The study was conducted under fasted conditions. 
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Clinical Study Report 
Bioavailability Snidy- Healthy Subjects 

Study 3007599 

l"umber of Subjects (Plauned and Analyzed): For this study, 80 subjects were planned to be enrolled; data from 

80 subjects were analyzed for safety and data from a total of74 subjects were analyzed for pharmacokinetics. 

Diagnosis and !\Iain Criteria for Inclusion: Subjects were included in the study if all of the following main 
criteria were met (not all inclusive): Healthy, non-smoking males or healthy, non-smoking females who were neither 

pregnant nor bre.astfeeding, between 18 and 50 years of age (indusive), with body mass index (BMI) between 

18 and 32 kgfm2 (inclusive), and a minimum weight of 59 kg (130 lbs). 

1\Iaiu Criteria for Exclusion: Subjects were exduded from participating in this study if 1 or more of the following 

main criteria were met (not all inclusive) : History or presence of clinically significant cardiovascular, pulmonary, 

hepatic, renal, hematologic, gastrointestinal, endocrine, inummologic, dermatologic, neurologic, oncologic, or 

psychiatric disease or any other condition that, in the opinion of the Investigator, jeopardized the safety of the 

subject or the validity of the study results; had used ove.r-the-counter medication within 7 days, or prescription 

medication within 14 days prior to the first dose of study treatment; had significant dental issues noted at screening 

or presence of blisters, ulcers, sores, or lesions in the mouth at tin1e of check-in to any study period. 

Study Drug Dose, !\lode of Administration, Administration Rate, and Batch )lumber: 

Inwstigational Produc.t: 

Buprenorphine and Naloxone Sublingual Film, 16 mg/4 mg 

Dose = I x 16 mg/4 mg sublingual film, sublingually administered 

Lot : 9902493 

Reference Product 

Suboxone"' (buprenorphine HCI and naloxone HCI) sublingual film, 8 mg/2 mg 

Dose = 2 x 8 mg/2 mg sublingual film, sublingiially administered 

!\·I etbod of Blinding: This was an open-label study with no blinding. 

Duration of Treatment: Four single-dose treatments were administered with a 14-day washout period between 

doses. 

~neral Design and !\Ietbodology: This was a single-dose, open-label, randomized, four-period, two-treatment full 

replicate study in which 80 healthy adult subjects were to receive two se.parate single-dose administrations of 

buprenorphine and naloxone sublingual film (16 mg/4 mg) and two separate single-dose administrations of 

Suboxone sublingi1al film (2 x 8 mg/2 mg) after a 10-hour ovem.ight fast. 

Safety Variables: The Investigator evaluated safety using the following assessments: clinical laboratory 

evaluations. electrocardiograms (ECGs), physical examinations (including oral cavity examinations), vital sign 

measurements (including pulse oxin1etry monitoring), and reported or observed adverse events (AEs). Subjects were 

monitored for any AEs from the beginning of confinement through the end-of-su1dy visit. 
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Clinical Study Report 
.l:lioava1lab1hty Smdy- Healthy Sub3ects 

Study 3007599 

Pharmacokinetk Variables: For each treatment of the buprenorphine HCl and naloxone HCl dihydrate sublingual 
film, the following phannacokinetic parameters for buprenorphine, norbupre11orphi1:e, unconjugated naloxone, a11d 
total naloxone were calculated, if appropriate: 

• C""-, by inspectio11 (without interpolation) 

• Tuux 

• Cw, 

• Ti.u 

• A. 

• T112 

• AUC1os1 

• AUCmr 

• AUCex1rap percentage extrapolation calculated as (AUC;m-AUC135.)/(AUC;ll{)x100 

Statistical Considerations: 

Comparison of the natural log-transformed pharmacoki11etic parameters Cnn,., AUCi.s., and AUCmr, for 
buprenorphi11e, norbuprenorphi11e, t111conjugated naloxone, and total naloxo11e with respect to the test and refere11ce 
formulations were do11e usi11g either the two one-sided tests procedure or the reference-scaled procedure dependi11g 
011 the withi11-subject standard deviation of the reference product (swiJ. 

a) If SwR < 0 .294, the two one-sided tests procedure for a fully replicated design (Proc Mixed) was used to 
determine bioequivalence for the i11dividual pharmacokinetic parameters. Confidence intervals (90%) were 
constructed for the treatment ratios (test-to-reference) of C.,._,, AUCbsc a11d AUC;m. The point estin1ates and 
confidence limits were exponentiated back to the original scales. Bioequivale.nce was concluded if the 
confide11ce intervals for the three parameters are contai11ed within the limits of 0.8 a11d 1.25. All evaluable 
subjects completing at least two study periods, receiving at least. one test formula.tio11 a11d one reference product, 
were included in the statistical analysis. 

b) If SwR ~ 0 .294, the refere11ce-scaled procedure for a fully replicated design (Pro: Mixed) was used to determine 
bioequivalence for the i11dividual pharmacokinetic parameters. Bioequivale11ce was concluded if both of the 
following conditions are satisfied for C,,,._,, AUCi.;., and AUCmr. 

I. The 95% upper confide11ce bound for (Yr - YF)2 - 0s2 
WR must be:::; 0, AND 

2. The point estimate of the Test/Reference geometric mean ratio must fall within the lintits of 0 .8 and 1.25. 
Subjects completing at least both reference periods were used to calculate S\V1t· 

Subjects completing at least both reference periods will be used to calculate SWR. However, only subjects 
completing all four periods were included in the reference-scaled statistical analysis. 

Summary of Results 

Subject Disposition and Demography: Of the 80 subjects randomly assigned to a treatment sequence. all 
80 received at least 1 dose of study dmg and were evaluated for safety in the study. A total of 21 (26.3%) subjects 

discontinued from the study. 

The reported reasons for disconti11uation were: 13 (16.3%) due to adverse event; 5 (6.3%) due to protocol deviation 

(viofa.tion); 1 (1.3%) \vithdrawal by subject; 1 ( 1.3%) lost to follow up; and 1 (1.3%) physician decision. 
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Bioavailability Study-Healthy Subjects 
Clinical Study Report Study 3007599 

The me.an age of subjects was 34.3 years (range 18 to 50 ye.ars) ; 70.0% of subjects were men and 30.0% were 

women. The majority ofsubjects were white (67.5%) and evenly divided among Hispanic or Latino (50.0%) and not 

Hispanic or Latino (50.0%). Mean weight was 77.l kg (range 59 to 106 kg) and mean BMI was 26.6 kglm2 (range 

21 to 30 kg/m2
) (Table 8). Subjects randomly assigned to each of the two treatment sequences were similar with 

regard to demographic characteristics. 

Dissolution Time of Sublingual Film: The mean dissolution tin1e (seconds) for Treatment A (occurrence 1) was 

454.86 (range 104.00 - 1230.00), for Treatment A (occurrence 2) was 369.04 (range 46.00 - 1259.00), for 

Treatment B (occurrence 1) I 585.81 (range 140.00 - 3300.00), and for Treatment B (occurrence 2) 530.43 

(range 108.00 - 2211.0). (Table 14.3.S.l O: Listing 16.2.5.1). 

Phannacokinetic Results: The pharmacokinetic analysis set includes those subjects in the safety analysis set who 

had sufficient data to calculate the pharmacokinetic paranieters Cmn. AUCw,, and AUCmrfor buprenorphine. 

norbuprenorphine, unconjugated naloxone, and total naloxone for at le.a.~ two ad.mi.uistration periods, receiving at 

least one test formulation and one reference product, and who have sufficieut concentration-time data for 

phannacoki.netic analysis. 

SeYeral quantifiable predose buprenorphine and norbuprenorphine concentration<> were obser.-ed throughout the 

study. The majority ofquantifiable predose concentrations were less than 5% of the Cm.,,,; therefore, the 

concentration data were included in die phamiacoki.netic and statistical analyses without adjustment. Subject (b)(SJ 

had a quantifiable norbuprenorphi.ne predose concentration (Treatment A/Period 4) dlat was above 5% of the 
respective Cum. The norbuprenorphine data for Subject (b) (Bfin Treatme.nt A/Period 4 were excluded from 

pharmacokinetic and statistical analyses. 

Data from 74 subjects that completed at least 2 study periods (one test formulation and one reference product) were 

included in die pharmacokinetic analyses and two 011e-sided tests procedure. Data from 55 subjects for 

bupre11orphine, unconjugated naloxone, and total naloxone that comple.ted all 4 srudy periods were included in the 

reference-scaled procedure. Data from 54 subjects for norbuprenorphine were included in the reference scaled 

procedure. 

Mean concentration-time data by occurrence are shown in Synopsis Figures 1 through4. Results of the 

pharmacoki.netic (by occurrence) and statistical analyses are shown below in Synopsis Tables 1 dirough 10. 
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BioavailabiJity Study- Healthy Subjects 
Clinical Study Repo1t Study 3007599 

Synopsi$ Figure I : ) l ean Plasma ConC'entration by Time Profile$ fol' Bupl'enol'phine in Healthy SubjeC"ts 
Administei·ed Buprenorphine HCI and Nalo:i:one HCI Dibydrate Sublingual Film (Trea tment A) and 
Subo:i:one (Treatment B) (Pharmacokinetic AnaI;·sis Set) 
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SOURCE: Sununary 14.2 .1 
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Bioavailability Smdy-Healthy Subjects 
Clinical Study Report Smdy 3007599 

Synopsis Figure 2: !\lean Plasma Concentration by Time Profiles for ~orbuprenorphine in Healthy Subjects 
Administered Buprenorphine HCI and );'aloxone HCI Dihydrate Sublingual Film (Trea tment A) and 
Suboxone (Treatment B) (Phai·macokinetic Analysis Set) 
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Bioavailability Study-Healthy Subjects 
Clinical Study Report Study 3007599 

Syn opsis Figun 3: i\Iean Plasma Concentration by Time Profiles for t:nconjugated Naloxone in H ealthy 

Subject"5 _.\dministered Buprenorphine HCJ <1nd ='ialoxone HCI Dihyclrate Sublingual Film (Treatment A) and 
Suboxone (Treatment B) (Phannacokinetic Analysis Set) 
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Note: The analyte label ·'naloxone" in Synopsis Figure 3 represents unconjugated naloxone. 
SOURCE: Summary 14.2 .3 
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Bioav-ailability Study-Healthy Subjects 
Clinical Sn1dy Repol't Study 3007599 

Synopsis f igure 4: ?. l ean Plas ma Concentration by Time Proftles for Total Nalo:rnne in Healthy Subjects 
..\.dministered Buprenor phine HCl and NaJoxone HCl Dihyclrn te Sublingual f ilm (Treatment A) and 
Suboxone (T1·eatment B) (Pharmacokinetic Analys is Set) 
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Appears ttiis way on original 

-- --·· · ·--- - ---- -.1 - · -- --., -- ---- -- ., - __ _J __ __ 

Clinical Study Repo1i Study 3007599 

Syn opsis Table I: Mean (Standard Denatiou) Pban nacokiuetic Parameters for Buprenorpbine After 
Administration ofBuprenorpbine HCl and Naloxone HCJ Dihydrate S11blingual Film {Treatment A) and 
Suboxone (T reatment B) (Pharmacokinetic Analys is Set) 

A B B 

Occurrence I Occunence 2 0 CCIU'l'ence 1 Occurrence 2 
Variable ~=74) (N=-04) (N=71) ~=62) 

T""" (h)• 1.25 (0.33, 3.00) 1.37 (0.50, 3.00) 1.50 (0.33. 3.00) 1.25 (0.50. 3.00) 

c,,,.. (pg/mL) 6870 (3110) 5470 (2760) 7460 (2950) 5940 {2880) 

AUCw. (h*pg/mL) 6 1700 (22130) 52420 (22220) 67880 (22610) 56020 (20580) 

AUCmr (b*pg/mL) 64410 (22940) 550 10 (23220) 71110 (23610) 58680 (21470) 

AUCExmp(%) 4.27 (2.41) 4.90 (3.08) 4.43 (3.58) 4.53 (3.35) 

A. (Uh) 0.0216 (0.0064) 0.0224 (0.0105) 0.0207 (0.0055) 0.0201 {0.0051) 

T in (h) 34.44 {8.80) 34.81 (10.82) 36.58 (12.59) 36.66 (10.1 1) 

T1as1 (h) 137.55 (18.77) 131.74 (25.72) 140.29 (8.75) 138.20 (14.83) 

C1,., (pg/mL) SI.I (25.3) 46.8 (26.0) 53.4 (31.9) 46.2 (23.4) 

SOURCE: Sunuuary 14.2.5. Listing 16.2.6.1. 

"Median (range) is presented for T lmlt' 


C,..,.--maitimum observed plasma drug concentration; AUC;m=area under the pla.5ma drug concentration-time cunre 

(AUC) from time zero to infinity; AUCi.,,=AUC from time zero to the time of the last measurable drug 

concentration; Timx=time to maitimum observed plasma drug concentration; Ttirelimination half-life; 

AUCExmp=lOOK(AlJC;m-AUCw.)/AUCc,r; ;\r:apparent plasma terminal elimination rate constant; Ti.srtime to last 

measurable drug concentration; C1as1=last measurable drug concentration. 

A=Test Fommlation. B=Reference Product. 


Synopsi~ Table 2: Mean (Standar d Deviation) Pban nacokinetic Parameters for :-;01·bup1·enorphine After 

Administration ofBuprenorphine H Cl and Nalo:i:one HCJ Dihydrate SublinguaJ Film {Treatment A) and 

Suboxone {Treatment B) (Pharmacokinetic Analysis Set) 


-~ -~ B B 

Occurrence 1 Occurrence 2 Occurrence 1 Occunence 2 
Yariable (-\'=74) (N=-03) (N=71) ~=-02) 

Tim.'< (lit 1.00 (0.33. 48.00) 1.00 (0.50, 36.00) 1.00 (0.49, 36.00) 1.00 (0.50, 48.00) 

C..,, (pg/ml.) 3090 (1780) 2850 (1540) 3290 (1680) 3000 (1500) 

AUCw. (h*pg/mL) 97410 (40340) 90200 {37650) 101900 (38780) 90550 (38550) 

AUCmr (b*pg/mL) 107600 (47040) 99890 (42 190)1 115800 (53950) 98820 (40800)0 

AUCE=p (%) 8.47 (7.75) 8.48 (12.71)' 9.38 (9.54) 6.76 (5.84)b 

Az (llh) 0.0220 (0.0074) 0.0235 (0.0077)' 0.0210 (0.0080) 0.0232 (0.0077)b 

Tin (h) 35.54 (13.64) 34.55 (19.14)1 40.55 (25.58) 33.38 ( 12.08)b 

T1as1 (h) 14U2 (14.31) 138.11 (21.84) 142.99 (4.86) 142.07 (6.59) 

ch" (pgfmL) 162 (129) 126 (99 5) 173 (140) 122 (88.9) 

SOURCE: Summary 14.2.6, Listing 16.2.6.2. 

'N=62; "N=61 

'Median (range) is presented for Tam:· 

C,..,.--maitimum observed plasma drug concentration; AUC;m=area under the pla.5ma drug concentration-time cunre 

(AUC) from time zero to infinity; AUC1as1=AUC from time zero to the time of the last measurable drug 

concentration; Tm.u=time to maitimum observed plasma drug concentration; T ll2=elimination half-life; 

AUCExmp=lOOK(AlJC;m-AUCw.)/AUCc,r; ;\r:apparent plasma terminal elimination rate constant; Ti.srtime to last 

measurable drug concentration; C1as1=last measurable drug concentration. 

A=Test Fommlation. B=Reference Product. 
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Synopsis Table 3: Mean (Standard Deviation) Pbarmacokinetic. Parameters for Unconjugated Naloxone After 
Administration of Buprenorpbine HCI and Naloxone HCI Dibydrate Sublingual Film (Treatment . .\) and 
Suboxone (Treatment B) (Pbarmacokinetic Analysis Set) 

A A B· B 

Occurrence 1 Occurrence 2 Occurrence 1 Occurrence 2 
Variable (N=74) (N=64) (N=71) 0=62) 

T.,._, (h)' 0.75 (0.33 , 1.75) 0.50 (0.33 , 2.00) 0.75 (0.3.3 , 1.50) 0.75 (0.33, 2.50) 

C=.,(pg/mL) 469 (248) 403 (239) 456 (261) 364 (197) 

AUCbst (h*pg/mL) 1057 (506.8) 966.0 (535.8) 1038 (490.9) 865.l (379.5) 

AUC;m (h*pg/mL) 1087 (51 1 8) 998. 7 (536.5) 1064 (494.3) 894.9 (380.6) 

AUC-.p(%) 3.26 (3.79) 4 08 (4. 78) 2.65 (1 .97) 3.69 (3.49) 

A. ( l/h) 0.1907 (0.1177) 0.1980 (0.1796) 0. 1848 (0.1169) 0 .1789 (0.1264) 

T 112 (h) 6.30 (6.51) 6.87 (5.77) 5.43 (33 1) 6.33 (5.36) 

T WI (h) 23.57 (8.07) 23.86 (8.97) 23.80 (7.97) 23. 66 (7 .63) 

Ci.st {pg/ml.) 3 63 (2.19) 3.46 (l.36) 3.36 (155) 3.31 (l.35) 
SOURCE: Sununary 14.2.7, Listing 16.2.6.3 . 
"Median (range) is presented for T =•· 
~.=maximum observed plasma drug concentration; AUC;,u=area under the plasma. dmg concentration-time curve 
(AUC) from time zero to infinity; AUC1o.s1=AUC from time zero to the time of the last measurable dmg 
concentration; T .,.,=time to maximwn observed plasma dmg concentration; T 1n=elimination half-life; 
AUC-.p=lOOx(AUC;m-AUCw.}/AUCw; )...=apparent plasma terminal elimination rate constant; T13.,=tin1e to last 
measurable drug concentration; Ci:m=last measurable drug concentration. 
A=Test Formulation, B=Reforence Product. 

Synopsis Table 4: !\lean (Standard De,iation) Pbarmacokinetic Parameters for Total Naloxone After 
Administration of Buprenorpbine H CI and Naloxone HCI Dihydrate Sublingual Film (Treatment A) and 
Suboxone (Treatment B) (Pharmacokiuetic. Analysis Set) 

Va riable 

T.,.. (h)b 

C=., (ng/mL) 

AUCbst (h* ng/mL) 

AUC:mt (h*ug/mL) 

AUC-.p(%) 

A. (l/h) 

A 

Occurrence 1 
(N=74) 

0.53 (0.33 , 6.00) 

56.1 (23.0) 

l 06.6 (33 .4 5) 

110.5 (33.85) 

3.79 (3. 73) 

0.0929 (0.0282) 

T112 (h) 8.46 (4.02) 

T1o.s1 (h) 33.46 (5.15) 

Ci.st (n g/mL) 0.307 (0.198) 
SOURCE: Sununary 14.2 .8, Listing 16.2.6.4. 
"N=61 
~edian (range) is presented for T=,· 

A 

Occurrence 2 
(N=64) 

0.75 (0.33 , 6.03) 

55.0 (25.3) 

110.1 (41.49) 

113.5 (41.94) 

3.81 (4.30) 

0.1304 (0.1417) 

7.26 (3.49) 

31.62 (8.45) 

0.303 (0.170) 

B· 
Occurrence 1 

(N=71) 

0.75 (0.33, 2.99) 

54.4 (21.8) 

l 07.4 (36.60) 

110.8 (36.56) 

3.40 (2.80) 

0.0929 (0.0308) 

8.62 (4.69) 

34.31 (4.20) 

0.263 (O 133) 

B 

Occurrence 2 
(l'i=62) 

0.52 (0.33 , 16.00) 

54.3 (24.4) 

107.4 (40.79) 

111.3 (41.54)' 

3.48 (3.20)' 

0 .1103 (0.0485)' 

7.40 (3.79)' 

31.52 (710) 
0.289 (O 173) 

c .... ,=maximum observed plasma dmg concentration; AUCw=area under the plasma clmg concentration-time curve 
(AUC) from time zero to infinity; AUC1o.s1=AUC from time zero to the time of the last measurable drug 
concentration; T,,..,=time to maximwn observed plasma dmg concentration; T 112=elimination half-life; 
AUC-.p=lOOx(AUCwrAUCw.}IAUCw; )...=apparent plasma terminal elimination rate constant.; T "'"=time to last 
measurable drug concentration; C1"'=last measurable drug concentration. 
A=Test Formulation, B=Reference Product. 
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Synopsis Table 5: Statistical Analysis of the Log-Transformed Systemic Exposure Parameters of 
Buprenorphine (Pharmacokinetic Analysis Set) Using Reference Scaled Average Bioequirnlence Analysis 

Variable 
a 

SWR 
Ratio(%)• 

(.-VB) 95% Upper Bound' 
c:,,,._, 
AU Chm 
AUC;m 

0.2693 
0.2066 
0 .2039 

SOURCE: Listings 16.1.9.1 and16.1.9.2. 
3The within-stibject standard de\iation of the reference product, which needs to be equal or greater 
than 0.294 for the reference scaled average bioequivalence approach to be used. 
"Ratio (%) = Antilogarithm of Least Squares Means of(A-B) 
'The 95% upper confidence botmd for (YT - Yi/ - es\VR, which must be equal or less 
than 0 for bioequivalence to be de.dared using the reference sca led average bioequivalence approach. 
c .... .=maximum observed plasma d rug concentration; AUC;m=area under the plasma drug concentration-time curve 
(AUC) from time zero to infmity; AUC1as,=AUC from time zero to the time of the last measurable drug 
concentration 

Synopsis Table 6: Statistical Analysis of the L og-Traasformed Systemic Exposure Parameters of 
Buprenorphine (Pharmacokinetic Analysis Set) 

Geomehic :l·Iean• 90% CI' 

A B Ratio (%)• 
Variable (N=l38) (N=l33) (A/B) Lower Upper 

Cma.-: 5423.7562 6054.6468 89.58 83.98 

AUC1"' 51945.0314 58221.8758 89.22 84.37 
AUCmt 54434.9564 60917.6270 89.36 84.56 
SOURCE: Listings 16.1.9.3 and 16.1.9.4. 
'Geometric Mean for the Test Fommlation (A) and the Reference Product (B) based on Least Squares Mean of 
log-transfom1ed parameter values 
• Ratio(%) = Geometric Me.an (A)/Geometric Mean (B) 
' 90% Confidence Interval 

95.56 
94.35 
94.43 

c .... .=maximum observed plasma d rug concentration; AUC;m=area under the plasma drug concentration-time curve 
(AUC) from time zero to infmity; AUC1as,=AUC from time zero to the time of the last measurable drug 
concentration 
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Synopsis Table 7: Statistical Analysis of the Log-Transformed Systemic Exposure Parameters of 
~orbuprenorphine (Pharmacokinetic Analysis Set) Using Reference Scaled Average Bioequioalence Analysis) 

Ratio (%)• 
Variable SWR 

a (A/B) 95% Upper Bound' 

Cun. 0 .4176 ?3 .01 

AUC1ast 0.3047 94 02 
AUC;m 0.2974 97.19 
SOURCE: Li~tings 16.1.9.5 and 16.1.9.6. 
3The '"~thin-subject standard deviation of tl1e reference product, which needs to be equal or greater 
than 0.294 for the reference scaled average bioequivalence approach to be used. 
"Ratio (%) = Antilogarithm of Least Squares Means of (A-B) 
'The 95% upper confidence botmd for (YT - Yi/ - Ss\VR, which must. be equal or less 

-0.0? 

-0.04 
-0.05 

than 0 for bioequivalence to be dedared using the reference scaled average bioequivalence approach. 
C......=maximum observed plasma drug concentration; AUC;m=area under the plasma drug concentration-time curve 
(AUC) from time zero to infinity; AUC1as.=AUC from time zero to tl1e time of the last measurable drug 
concentration 

Synopsis Table S: Statistical Analysis of the Log-Transformed Systemic Exposure Parameters of 
Unconjugated Naloxone (Pharmacokinenc Analysis Set) Using Reference Scaled Average Bioequivalence 
Analysis) 

Variable 
Ratio(%)• 

(A/B) 95% Upper Bound' 
c:,,,.. 
AUC1ast 
AUC;m 

0.3169 
0.2484 
0 .2433 

SOURCE: Li~tings 16.1.9.7 and 16.1.9.8. 

103.22 

3The within-subject standard deviation of the reference product, which needs to be equal or greater 
than 0.294 for the reference scaled average bioequivalence approach to be used. 
"Ratio (%) = Antilogarithm of Least Squares Means of (A-B) 
'The 95% upper confidence botmd for (YT - Yi/ - 6s2WR, which must be equal or less 

-0.06 

than 0 for bioequivalence to be declared using the reference scaled average bioequivalence approach. 
c:,,,..=maximum observed plasma drug concentration; AUCii.Farea under the plasma drug concentration-time curve 
(AUC) from time zero to infinity; AUC1as,=AUC from time zero to tl1e time of the last measurable drug 
concentration 

Synopsis Table 9: Statistical Analysis of the Log-Transformed Systemic Exposure Parameters of 
Unconjugated Naloxone (Pharmacokinenc. Analysis Set) 

Geomehic Mean• 90% CI' 

A 
Variable (N=l38) 
AUC1as1 877 .6949 
AU Cw 912.5805 

SOURCE: Li~tings 16.1.9.9 and 16.1.9.10. 

B 
~=133) 

869.7849 
898.6168 

Ratio (%)• 
(A/B) 
100.91 
IOI.SS 

L ower Upper 
95.28 106.87 
96. 11 107.31 

•Geometric Mean for the Test Formulation (A) and tl1e Reference Product. (B) based on Least Squares Mean of 
log-transfom1ed parameter values 
• Ratio(%) = Geometric Me.an (A)/Geometric Mean (B) 
' 90% Confidence hlterval 
C.,._,=maximum observed plasma drug concentration; AUCw=area under the plasma drug concentration-tinte curve 
(AUC) from time zero to infinity; AUC1as.=AUC from time zero to tl1e time of the last measurable drug 
concentration 
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Synopsis Table 10: Statistical Analysis of the Log-Trnnsformed Systemic Exposure Parameters of Total 
C\alo:i:one (Pharmacokiuetic Analysis Set) Using Reference Scaled Awrnge Bioequinlence Analysis 

Variable swR
3 

Ratio(%)° 
(A/B) 95% Upper Bound' 

0.5832 
AUC1a;1 0.4124 
AUCinf 0.4105 

SOURCE: Listings 16.1.9.11 and 16.1.9.12. 

100.40 
97.63 
97.24 

'The within-subject standard deviation of the reference product, which needs to be equal or greater 
than 0.294 for the reference scaled average bioequivalence approach to be used. 
bRatio (%) = Antilogarithm of Le.a.st Squares Means of (A-B) 
'The 95% upper confidence botmd for (YT - Y .;/ - 6s2 WR• which must. be equal or less 

-0.21 
-0.10 
-0.10 

than 0 for b ioequivalence to be declared using the reference scaled average bioequivalenc.e approach. 
C..,_,=maximum observed plasma drug concentration; AUC;,u=area under the plasma drug concentration-time curve 
(AUC} from time zero to infinity; AUC1a;1=AUC from time zero to the time of the last measurable drug 
concentration 

Bioequivalence criteria were met for all analytes. 

• The within-subject standard deviation of the reference product for buprenorphine (sw10 was < 0.294 for 

C=.,, AUC1as1, and AUCWf; therefore, the two one-sided tests procedure was used to evaluate ln(ConJ, 

ln (AUChm), and li1(AUC;m). The 90% confidence intervals for comparing peak and total systemic exposure, 

based on back-transformed Cm,.,., AUC1a;1, and AUCw, are within the accep ted 80% to 125% limits for 

bu prenorphine. 

• The within-subject standard de.viation of the reference. produc.t for norbuprenorphine (sWR) was 2: 0.294 for 

Cuw:, AUC1.3s1, and AUCWf; therefore, the reference-scaled procedure was used to evaluate ln(C.,,J, 

ht(AUC1,;), and ln(AUC;m). T11e point estimates of the Test/Reference geometric mean ratios(%) for Cma.,, 

AUCm,, and AUCWf fell within the limits of80% to 125%. The 95% upperbotmd for (YT - Y.8/ - 6s2wR of 

ht(C.,,J, ln(AUChm), and ln(AUC;m) was less than zero for all three pararnete.rs. 

• The within-subject standard deviation of the reference product for unconjugated naloxone (sWPJ was 

2: 0.294 for C=.,; therefore, the reference-scaled procedure was used to evaluate ln(C,,.,J. The point 

estimate of the Test/Reference geometric mean ratio (%) for c_, fell within the limits of 80% to 125%. 
The 95% upper bound for (YT - Y R)2 

- Ss\vR ofln(C.,._J was less than zer<>. 

• The within-subject standard deviation of the reference product for unconjugated naloxone (sWPJ was 
< 0.294 for AUC1,,, and AUCWf; therefore, the two one-sided tests procedure was used to evaluate 

ln (AUChm) and ln(AUC;m). The 90% confidence intervals for comparing p,eak and total systemic exposure, 

based on back-transformed AUC1351 and AUCWf, are within the accepted 80% to 125% limits for 

un c.onjuga.ted naloxone. 

• The within-subject s tandard de.viation of the reference product for total naloxone (s\vi) was 2: 0.294 for 

Cuw:, AUCi..s., and AUCWf; therefore, the reference-scaled procedure was used to evaluate ln(C.,,J, 

ht(AUC1,;), and ln(AUC;m). T11e point estimates of the Test/Reference geometric mean ratios(%) for Cma.,, 

AUC1.," and AUCinf fell within the lintits of 80% to 125%. The 95% upper botmd for (YT - Y R)2 
- 6s2wR of 

ht(C.,,J, ln(AUChm), and ln(AUCmi) was less than zero for all three parameters. 
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Safety Results: There were no deaths or other serious adverse events reported in the study. There were no adverse 

events assessed as severe. Three (3 .8%) subjects discontinued from the study for adverse events following 

Treatment A, and 7 (8.9%) subjects discontinued from the study for adverse events follo\\~ng Treatment B. 

There was no difference in the overall pe rcentage of subject5 with a.t least I adverse event (58% in both treatment 

groups). In general, the incideJ1ce of common adverse events (> 5%) was similar between the 2 treatment groups. 

The adverse events reported in this study were comparable with the adverse event profile of Suboxone. 

There were no clinically meaningful differences in laboratory parameters as assessed between baseline a.id endpoint, 

and no subject had a laboratory parameter assessed as an adverse event, or that led to study discontinuation. 

Following study dmg administration, in general, the mean changes were comparable between the two treatment 

groups at each assessment time point with respect to vital signs. There were no clinically meaningful changes in 

mean vital signs between baseline and en dpoint. There were no adverse events referable to vital signs and no vital 

sign finding led to study discontinuation. 

There were no clinically meaningful differences in ECG parameters as assessed between baseline and e ndpoint . No 

subject had au ECG assessed as clinically significant. No subject met criteria for an ECG outlier. No ECG param eter 

or ECG finding was assessed as an adverse eve.nt or led to study discontinuation. 

There were no relevant physical examination, oral cavity examination, or oral mucosal tolerability findings. 

Couclusious: The test. formulation ofbup reuorphiue and ualoxone, 16 mg/4 mg manufactured by LTS (Lohma!lll 

Therapy Systems Corp.) for Teva Pharmaceuticals USA is bioequivaleut to the commercially available reference 

product, Suboxone, (2 x 8 mg/2 mg) manufactured by Monosol Rx LLC for Reckitt Benckiser Pharmaceuticals, Inc. 

The current NDA holder is Indivior Inc. 

Overall, no new safety findings were identified in this study. The safety pro file for the. tes t dm g was consistent with 

the known safety pro file of the reference product. 
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2. SYNOPSIS 
'.'iame of Sponso1·/Company: 
Teva Pharmaceuticals USA 

'.'iame of finished P.-oduct: 
Buprenorphine HCl and naloxone 
HCl dihydrate sublingual film, 
16 mg/ 4 mg 

'.'iame of Actin Ingredients: 
Buprenorphine HCl and ualoxone 
HCl 

Indh·idual stud~· tab le 1·efening to 
part of dossier in which the 
indhidual study 0 1· study table is 
presented 

Volume: 

Reference: 

(For National Authority Use 
Only) 

Title of Study: A Single-Dose, Three-Period, Three-Treatment, Three-Way Crosso\·er Study Comparing the Effect 

of Temperature on the Relative Bioavailability ofBuprenorphi.t1e Hydrochloride/Naloxone Hydrochloride Dihydrate 

Sublillgual Film, 16 mg/4 mg when Admillistered with Beverages ofDifferent Temperature 

Rationale fo1· Amendment: A full clillical study report (CSR) for this srudy was subm.ined as part ofthe 

buprenorphine/naloxone 16 mg/4 mg sublingual film New Drug Application (NOA) in 20 14. This CSR amendment 

supersedes the one in tbe original NOA submission to address the completion ofa full study database, Medical 

Dictionary ofRegulatory Activities (MedDRA) coding ofall adverse events, addition ofnarratives for the subjects 

wbo discontinued from the study due to adverse events, and generation ofa complete set ofsummary tables and 

listings for the study. Other minor text changes were illcorporated for clarification and to ensure consistency across 

the document. These changes did not i.tnpact the pharmacokilletic results or conclusions or the o\·erall study 

conclusions of the original study report. 

In\·estigato1'!; and Study Centers: 

(b)(4f
1ll\·esti11:ators· 

(b)(4) 

Srudy Center: Worldwide Clillical Trials Early Phase Services, LLC (WCT), 24SS NE Loop 410, Suite I SO, Sai1 

Antonio, Texas 78217 

Publication (reference): Results from this study have not been published at the time ofapproval ofthis report. 

StudJ Pe1iod: 02 August 2014 (first subject dosed) to OS September 2014 (last subject completed) 

Phase of Denlopment: 1 

Primary Objectin: TI1e objective of this single-dose. open-L1.beL randomized, 3-period. 3-treatment crossover 

study was to assess the impact ofbeverage temperature on the relative bioavailability ofbuprenorphine 

HCUnaloxo11e HCl dihydrate sublingual film, l61ug/4 mg. 

'.\'umber of Subjeds (Planned and •.\ualyzed): For this study, 24 subjects were pla1111ed to be enrolled; data from 

24 subjects were analyzed for safety and data from a total of22 subjects (20 subjects per treatment) were ai1alyzed 

for pharmacokinetics. 
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Diagnosis and Zllaiu Criteria for Inclusion : Subjects were induded in the study if all of the following main 
criteria were met (not all inclusive): Healthy, non-smoking males or healthy, non-smoking females who were neither 

pregnant nor breastfeeding, between 18 and 50 years of age (indusive), with body mass index (BMl) between 

18 and 32 kg/ni2 (indusive), and a nuninmm weight of 59 kg (130 lbs). 

Main Criteria for Exclusion: Subjects were excluded from participating in this study if 1 or more of the following 

main criteria were met (not all inclusive) : History or presence of clinically significant cardiovascu lar. pulmonary. 

hepatic, renal, hematologic, gastrointestinal , endocrine, inununologic, dermatologic, neurologic, oncologic, or 

psychiatric disease or any other condition that, in the opinion of the Investigator, jeopardized the safety of the 

subject or the validity of the study results; had used over-the-counter medication witllin 7 days, or prescription 

medication within 14 days prior to the first dose of study treatment; had significant dental issues noted at screening 

or presence of blisters, ulcers, sores, or lesions in the mout11 at time of check-in to :my study period. 

Study Drug Dose, '.\fode of Administration, Admiuistrntion Rate, and Ba k b :'\umber : 

Investigational Product: 

Buprenorphiue and Naloxone Sublingual Film, 16 mg/4 mg, (C3) 

Dose = 1 x 16 mg/4 mg sublingual film, sublingually administered 

Lot: 9902493 

Treatment A (Test 1): Subjects consumed 60 mL (2 fl oz) of cold beverage starting 1 minute before dosing. 

Treatment B (Test 2): Subjects consumed 60 mL (2 ll oz) of hot beverage start111g l lll11lute before dosn1g. 

Treatment C (Reference): Subjects cou~umed 60 mL (2 fl oz) of room temperature water starting 1 nlinute before 

dosing. 

:\Iethod of Blinding: This was an open-label study with no blinding. 

Duration of Treatment: Three single-dose treatments were administered wit11 a 14-day washout period between 

doses. 

General Design and :\Iethodology: This was a single-dose, open-label, randomized, 3-period, 3-treatment 

crossover study in which 24 healthy adult subjects were to receive three separate single-dose applications of 

buprenorphine HCl/naloxoue HCl dihydrate sublingual film, 16 mg/4 mg. Each dose was administered after a 

10-hour overnight fas t. Before each dose, subjects were pretreated with a cold beverage, a hot beverage, or a 

reference room temperature beverage. 

Safety Variables: The Investigator evaluated safety using the following assessments: clinical laboratory 

evaluation.~. electrocardiogranis (ECGs), physical exaiui11ation.i; (including oral cavity examinations) .. vital sign 

measurements (including continuous pulse oxin1etry monitoring), and reported or observed adverse events (AEs). 

Subjects were monitored for any AEs from the begim1i11g of confinement through t11e end-of-study visit. 
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Pharmacokinetk Variables: For each treatment of the buprenorphine HCI and naloxone HCl dihydrate sublingual 
film, the following pharmacokinetic parrumeters for buprenorphine, norbuprenorphine, unconjugated naloxone, and 
total naloxone we.re calculated, if appropriate: 

c.,._, by inspection (without interpolation) 

AUC;m 

AUC1a;1 

Tnux 

• AUC~=i> percentage extrapolation calculated as (AUCmr-AUC1a;t)/(AUCillf)x lOO 

• A.. and associated T 112 

• T tast 

Statistical Considerations: 

Concentration-time data were analyzed using noncompartmental methods in Phoenix™ WinNonlin~ (Version 63, 

Pharsight Corporation). Concentration-time data that were below the limit of quantification (BLQ) were treated as 

zero in the data sununarization and descriptive statistics. In the pharmacokinetic analysis, BLQ concentrations were 

treated as zero from time-zero up to the time at which the first quantifiable concentration was observed; embedded 

and/or terminal BLQ concentrations were treated as "missing". Actual sample times were used for all 

pharmacokinetic ar1d statistical analyses. 

Analysis of variar1ce (ANOVA) ar1d the Schuim1ann' s two one-sided t-test procedures at the 5% significance level 

were applied to the log-transfonned phan:nacokinetic exposure parameters, c .... ,, AUC1a;t, and AUCw. The 90% 
confidence interval for the ratio of the geometric mear1s (Test/Reference) was calculated. Bioequivalence was 

dee.Jared ifthe lower and upper confidence intervals of the log-transfom1ed parameters were within 80% to 125%. 

Smnm ary of Results 

Subject Disposition and Demography: Of the 24 subjects rai1domly assigned to a treatment sequence, all 
24 received at least 1 dose of study drng and were evaluated for safety in the study. A total of 4 (16.7%) subjects 

discontinued from the study. 

The reported reasons for discontinuation were: 2 (8.3%) due to adverse event, 1 (4.2%) withdrawal by subject, and 

1 (4.2%) physician decision. 

The mean age of subjec.ts was 31.8 years (range 18 to 47 years); 58.3% of subjects were men and 41. 7% were 

women. The majority of subjects we.re white (79.2%) ar1d Hispar1ic or Latino (62.5%). Mean weight was 76.7 kg 

(range 62 to 87 kg) and mear1 BMI was 27.2 kg/m2 (range 22 to 32 kg/m2) (Table 10). Subjects randomly assigned to 

each of the 6 treatment sequences were similar with regard to demographic characteristics. 

Dissolution Time of Sublingual Film: The mean dissolution time (seconds) for Treatment A (cold beverage) was 

241.32 (range 72.00 - 932.00), for Treatment B (hot beverage) 261.35 (range 84.00-670.00), and for Treatment C 

(room temperature water) 222.36 (range 72.00-557.00) (Table 14.3.5. 10; Listing 16.2.5.1). 
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Benn1ge T emperature: Each subject was required to consume approximately 60 mL ofbot water, cold water, or 

room temperature water 1 minute before study treatment administration. Exactly 1 minute prior to study drug 

administration. each subject was given 30 mL ofwater (cold. hot or room temperamre), per the assigned 

randomization sequence. The subject swished for 15 seconds, swallowed, and then started consllllling an additional 

30 mL rinse (second aliquot) ofthe assigned pre-treatment. The second rinse started 15 seconds after the minute and 

was consumed 30 seconds prior to dose. The temperatures ofboth rinses were recorded immediately prior to 

administration of each aliquot The mean temperatures of aliquot 1 and 2 ofcold water were 2.43° C (range 

0.30-4.40) and 1.97 °C (range 0.20-4.70), respectively. The mean temperatures of aliquot 1 and 2 of bot water were 

50. 74 °C (range 48.60-53.50) and 50.80 °C (range 48.50-53.70), respectively. The mean temperatures of aliquot 1 

and 2 ofroom temperature water were 21.58 °C (range 19.90-24.90) and 21.40 °C (range 19.10-24.30), 

respectively (Table 14.3.5.10; Listing 16.2.5.3). 

Phai-macokinetic Results: The pharma.cokinetic analysis set includes tl1ose subjects in the safety analysis set who 

had sufficient data to calculate the pharma.cokinetic parameters Cmu. AUC1as1• and AVCwfor buprenorphine. 

norbuprenorphine, unconjugated naloxone, and total naloxone for at least one administration period. 

Data from a total of 22 subjects (20 subjects per tre.a.tment) were included in the pharmacokinetic and statistical 

analyses. 

Quantifiable bupreoorphine and norbuprenorphine predose concentrations were obsen·ed for some subjects. Most 

quantifiable predose concentrations were less than 5% ofthe respecti\'e C= values and were therefore included in 
the pha.rmacokinetic and statistical analyses without adjustment. Subject (b) <61bad a quantifiable predose 

norbuprenorphine concentration that was above 5% of the respective Cm,,. during Period 3 {Treatment B); 

norbuprenorpliine concentration data for Subject (b) <6f1vere excluded from pharmacokinetic and statistical analyses 

for Period 3 (11= 19 for Treatment B). 

Mean concentration-time data are shown in Synopsis Figures 1 through 4. Results ofthe pharmacokinetic and 

statistical analyses are shown below in Synopsis Tables l through 8. 
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S~·nopsls Fifurt 1: :\Itan Plasm;a Concenfntion br Time Profiles for Bupnnorpbin• in Bultb~· Snbjtcts 
AdmiDnt•• w 8upnno1·pbtnt HCI a11d ="aloxoH HCI Dlb~·drate Subhllgual Ftl.m m1b Cold Btunge 
(T1eatment A). Hot Bnerage (Treatment 8 ). or Benrage at Room Ttmpera1uu (Tnacment C) 
(Pbarmaroklnfllr Analy,1s Set) 
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Synopsis Flcu1 e 2: :\lean Plasma Cooceotrat ioo by Time Profiles for ="orbupreoorphloe lo Bultby Subjects 
Administered Bupreoorphloe BCI aod :Kaloxone HCI Dibydrale Sublingual Film with Cold Be,·erage 
(Treatmeut A). Bot Bew.-age (Treatment B), or Benrage al Room Temperntw·e (Treatment C) 
(Pbarmnrok1oetlr Analysis Set) 
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Srnopsis fiiUt'e 3: :\ lean Plu ma Conceob.. tioo b)· Time Pr ofiles for t"ocoajucared ~a loxoo• in Healthy 
Subjects AdmiDi<tntd Bupreoorpbine B CI and ='•loxooe HCI Dihydrat• Subliu..,al film "ith Cold 
a.,·•nc• {Trtalmtol A), Hot Beverage (Treaaneot B) . or Beverage at R oom Tempualurt {Trtalmtnt C) 
(Phaa m acoluutk Anal~ sis Se t) 

Analyte• NALOXONE 
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Sroopsis F i,ure 4: ~ lean PLisma Concentra tion by TiJne Profiles for Total Naloxooe lu Healthy Subjects 
Ad miuiste.-.d Bupr enorpbine H CI and J\aloxoue HCI Dihrd... te S ub ti11guol f ilin "itb Cold 9.,·•..-.11• 

(Trtntmf'ut A ). Bot Btvt-1·agt- (I're ntme-ut B), or Be\·eragt- at Room T tmperaturt (Ta·tntmt-u t C) 

(Pba rmacotlue!lc Analysts 5et) 
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Synopsis Table 1: Mean (Standard De\iation) Pharmacokioetir Paramelel's for Buprenol'phioe After 
Adminis tration of Buprenorpbioe HCI and ::\aloxone HCI Dihydrate Subliogual film with Cold Benrage 
(Trntment A). Hot Benrage (Treatment B). or Ben rage at Room Temperatun (Treatment C) 
(Pbannacokinetir Analysis Set) 

A B c 
Yariable (::\=20) C::\=20) (::\=20) 

T,...(h)' 1.12 (033, 2.00) 1.00 (0.50, 3.00) 1 00 (0.33. 2.00) 

C...,. (pg/m.L) 5940 (2nO) 6670 (4250) 54 10 (2560) 

AlX1uc(h*pg/m.L) 52780 (19450) 54200 (24880) 55020 (20960) 

A'GCmt (h*pg/mL) 56820 (22690) 56720 (2621 O) 57670 (22300) 

AUCEx1111p(%) 5.97 (5.59) 4.87 (3.86) 4.46 (2.23) 

A. (llh) 0.0180 (0.0057) 0.0209 (0.0043) 0.0197 (0.0028) 

T112 (h) 42.94 ( 16. 13) 34.74 (7.79) 35.83 (5.20) 

r ..., (h) 139.20 (9 85) 128.40 (26. 15) 138.08 (10.52) 

CL'11 (pg/m.L) 54.0 (51.5) 45.8 (27. 7) 48.2 (29.9) 

SOURCE: Sumnwy 14 2.5, Listing 16.2.6.1 
"Median (range) IS presented for Tam· 
C.,.,.--maximum observed plasma drug concentration: AUC;,,r=area under the plasma drug concentration-time cu1Ye 
(At;C) from rime zero to mfin.ity; AUC1as1=AUC from time zero to the time of the last measurable drug 
concentrat1ou; T mu--time to maximum obse1Yed plasma drug concentration; T 1relimmation half-life; 
At;CEm1'>=100x(At;CmrAUCm.)fAUCm: A.=apparent plasma terminal elimmauoo rate constant; T111,=time to last 
measurable drug concentration; C!>.?last measurable drug coucentrauoa 
A=Cold Beverage, B=Hot Be,·erage, C=Room Temperature. 

Synopsis Table 2: :\ l ean (S tandard De\iation) Pharmacokioetic Parameters for ::\or buprenorphine After 
Admlnish·ation of Buprenorpbioe HCI and ::\aloxone HCI Dihydrate Subliofual film "itb Cold Benrage 
(Treatment A). Hot Benrage (Treatment B). or Benrage a t Room T emperature (Treatment C) 
(Pharmacokinetk • .\.oalysis Set) 

A B c 
\ ·a riable 0=20) 0=19) 0=20) 

T...,. (h)1 0. 75 {0.33, 4.00) 0.75 (0 so. 6.03) 1.00 {0.50. 36.00) 

C,...(pg/mL) 3780 (2580) 3200 {1960) 3 150 ( 1900) 

AUC1u1 (h*pg/mL) 90360 (40690) 88580 ( 48870) 93220 {49010) 

AUCmt (b*pg/mL) 99280 {47910) 94060 (53880) 98740 {52160) 

AUCEx...,(%) 7.09 (7.78) 5.59 (4.13) 5.30 {3.30) 

A.. (1/h) 0.0228 {0.0083) 0.0252 (0.0061) 0.0240 {0.0061) 

T1ri (h) 36.03 {18 04) 28.9 1 (6.8 1) 30.69 (7 .67) 

T1u1 (b) 140.4 1 (8.80) 135.16 (22.92) 141.60 (7.39) 

C"",(pg/m.L) 124 (111) 115 (103) 112 (77.7) 

SOURCE: Summ.-uy 14 2.6, Listing 16.2.6.2 

"Median (range) 1s presented for T a:ax

C_.--maximum observed plasma drug concentration; AUC~-arca under the plasma drug concentration-time cUf\·e 

(AtiC) from time zero to mfin.ity; AUC1as1=AUC from time zero to the time of the last measurable drug 

concentration; T ,_--time to maximum obserwd plasma drug concentration; Ti ~limination half-life; 

At;CEm1'>=100x{At;~AUCi..J/AUCm; )..,=apparent plasma terminal elimmauoo rate constant; T1as.=time to last 

measurable drug concentration; Ci..rlast measurable drug concentration. 

A=Cold Beverage. B=Hor BC\·erage, C=Room Temperature. 
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Synopsis T able 3: Mean (Standard Deviation) Pharmacokinetic Parameters for Unconjugated Naloxone After 
Administration ofBuprenorphine H CI and :"aloxone HCI Dihydrate Sublingual Film with Cold Beverage 
(Treatment A), Hot Beverage (Treatmen t B), or BeYerage at Room Temperature (Treatment C) 
(Pharmacokinetic Analysis Set) 

A B c 
Variable ~=20) (N=20) (N=20) 

T""" (h)• 0.50 (0.33, I 00) 0.50 (0.16, 1.25) 0.50 (0.33, 1.00) 

C....,(pg/mL) 407 (205) 471 (334) 384 (149) 

AUC.," (h*pg/mL) 1108 (546.1) I 132 (645.9) 1136 (720.0) 

AUC;.r (h*pg/mL) 1139 (5526) 1163 (664.0) 1169 (718.3) 

AUCE=ip(%) 2.92 (2.48) 3.00 (2.68) 3.55 (3.26) 

A. ( J/h) 0.1832 (0.0791) 0.1802 (0.0969) 0 .1547 (0.0820) 

Tin (h) 4.89 (3.04) 5.16 (2.94) 6.47 (5.25) 

T1a;, (h) 26.20 (9.75) 25.40 (1118) 27.20 (10.90) 

C1a;, (pgfmL) 4.49 (4.00) 3 72 (1.73) 3 68 (2.15) 
SOURCE: Sunuuary 14.2.7, Listing 16.2.6.3 
3Median (range) is presented for Tun.,. 
C....,=maximum observed plasma dmg concentration; AUCmFarea under the plasma dmg concentration-time curve 
(AUC) from time zero to inflllity; AUC"',=AUC from time zero to the time of the last measurable dmg 
concentration; T ""''=time to maximum observed plasma drug concentration; T 1n=elimination half-life; 
AUCE.,03p=lOOx(AUCwrAUC1,,.)/AUC;,,r; Az=apparent plasma terminal elimination rate constant; T 1a;,=time to last. 
measurable dmg concentration; C""=last measurable dmg concentration. 
A=Cold Beverage, B=Hot Beverage, C=Room Temperature. 

Synopsis Table 4: Mean (Standard DeYiation) Pharmacokinetic. Parameters for Total Naloxone After 
Administration of Buprenorphine HCI and Naloxone HCI Dihydrnte Sublingual Film with Cold Beverage 
(Treatment A), Hot Beverage (Treatmen t B), or Beverage at Room Temperature (Treatment C) 
(Pharmacokinetic Analysis Set) 

A B c 
v~ariable 0 =20) (N=20) (N=20) 

T,,,._, (h)3 0.50 (0.33, 3.00) 0.75 (0.40, 2.00) 0.62 (0.33, 6.00) 

Cu=(ng/mL) 61.9 (19.6) 47.7 (21.4) 57.5 (18.9) 

AUC.," (h*ng/mL) 116.7 (27.82) 101.0 (40.40) 114.8 (30.82) 

AUC;.r (h*ng/mL) 120.0 (27.34) 104.5 (41.42) 118.0 (31.91) 

AUCE.""P (%) 2.98 (2.93) 3.94 (3.19) 2.61 (1.68) 

A. ( J/h) 0.0869 (0.0390) 0.0939 (0.0572) 0.0884 (0.0225) 

Tin (h) 9.85 (5.38) 9.20 (3.64) 8.53 (3 11) 

Ti,,, (h) 37.20 (8.62) 3705 (12.59) 37.80 (7.05) 

C,?!! (ng/mL) 0.220 (O 102) 0.262 (0.225) 0.236 (O 109) 
SOURCE: Sunuuary 14.2.8, Listing 16.2.6.4 
3Median (range) is presented for T ""'-'· 
Cma.,=maximllJll observed plasma drug concentration; AUCmi=area. under the plasma clmg concentra.tion-tin1e curve 
(AUC) from time zero to infu1ity; AUC"',=AUC from time zero to the time of the last measurable clmg 
concentration; T ""''=time to maxin111Jll observed plasma drug concentration; T 1n=elin1ination half-life; 
AUCE=ip= IOOx(AUCwrAUC"'.)/AUC;.r; ).,=apparent plasma terminal elimination rate constant; T1a;,=time to last 
measurable dmg concentration; C~last measurable dmg concentration. 
A=Cold Beverage, B=Hot Beverage, C=Room Temperature. 
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Synopsis Table 5: Statistical Analysis of the Log-Transformed Sys temic Exposure Parameters of 
Bupreuorphiue (Pharmacokinetic Analysis Set) 

Variable 

Cma.o:: 

AUCi. .. 
AUCin! 

Variable 

Geometric ~lean• 

A c 
(N=20) (N=20) 

5155.3489 5016.2013 
47929.5799 50093.2727 

51227.6464 52357.3682 

Geometric Mean• 

B c 
(N=20) (N=20) 

57616590 5016.2013 
49581.3799 50093.2727 
52403.8842 52357.3682 

SOURCE: Listings 16.1 9.1 through 16.1 9.3 

90% er 
Ratio (%)b 

(A/C) Lower Upper 
102.77 87.52 120.69 
95.68 8150 112.33 

97.84 84 02 113.94 

90% er 
Ratio (%)b 

(B/C) Lower Upper 
114.86 97.65 135.10 
98.98 84.17 116 .39 
100.09 85.81 116.74 

• Geometric Mean for Cold Beverage (A), Hot Beverage (B), and Room Temperature (C) based on Least Squares Mean 
of log-transfonned parameter values 
b Ratio(%) = Geometric Mean (A or B)/Geometric Mean (C) 
< 90% Confidence Interval 
C,,,..=maximum observed plasma drug concentration; AUC;m=area under the p lasma drng concentration-time curve 
(AUC) from time zero to infinity; AUCu..-.=AUC from time zero to the tin1e of the last measurable drug 
concentration 

Synopsis Table 6: Statistic.al Analysis of the Log-Transformed Systemic Exposure Parameters of 
l\orbuprenorphiue (Pharmacokiuetic Analysis Set) 

Geometric ~lean• 90% er 
A c Ratio (%)b 

Variable (N=20) (N=20) (A/C) Lower Upper 

3035.5999 2790.5475 108.78 83.42 14186 
83123.3405 83389.3958 99.68 77.92 127.52 
90165.6353 87748.0864 102.76 8126 129.94 

Geometric Mean• 90% er 
B c Ratio (%)b 

Variable (N=l9) (N=20) (B/C) Lower Upper 
2612.4013 2790.5475 93.62 7126 122.99 

77008.5130 83389.3958 92.35 7169 118.95 
82629.7973 87748.0864 94.17 73.98 119 .86 

SOURCE: Listings 16.1 9.4 through 16.1 9 .6 
• Geometric Mean for Cold Beverage (A), Hot Beverage (B), and Room Temperature (C) based on Least Squares Mean 
of log-transformed parameter values 
b Ratio(%) = Geometric Mean (A or B)/Geometric Mean (C) 
< 90% Confidence Interval 
C,,,.,=maxinmm observed plasma drug concentration; AUC~area under the plasma drng concentration-tin1e curve 
(AUC) from time zero to infu1ity; AUCh>r=AUC from time zero to the time of the last measurable drng 
concentration 
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Synopsis Table 7: S tatistical Analysis of the Log-Transformed Systemic Exposur e Paramete1·s of 
L"nconjugated Naloxone (Pharmacokinetic Analysis Set) 

Geometric :\lean• 90%CI' 

Val'iab le 
A 

~=20) 

358.7820 
959.4326 
991.6208 

c 
(N=20) 

367.9538 
972.0428 

1005.2567 

Ratio (%)b 
(A/C) 

97.51 
98.70 

98.64 

Lon-er 
79.91 
82.00 
81.95 

Upper 
118.98 
118.81 
118.74 

Variab le 

Geom et

B 
~=20) 

d c :\lean• 

c 
(N=20) 

Ratio (%)b 
(B/C) 

90% 

Lower 

c:r 

Upper 
387.3220 367.9538 105.26 86.09 128.71 
945.8740 972.0428 97.31 80.69 117.35 
973.8503 1005.2567 96.88 80.33 116.83 

SOURCE: Listings 16.1.9.7 through 16.1.9.9 
•Geometric Mean for Cold Benuge (A), Hot Beverage (B), and Room Temperature (C) based on Least Squares Mean 
of log-1r.msfo1med parameter values 
b Ratio(%) = Geometric Mean (A or B)IGeometric Mean (C) 
c 90% Confidence Interval 
Cm,_,=maximum observed plasma drug concentration; AUC;,,Farea m1der the plasma drug concentration-time curve 
(AUC) from time zero to infinity; AUC1as1=AUC from time zero to the time of the last measurable drug 
concentration 

Synopsis Table 8: Statistical Analysis of the Log-Tran sformed Systemic Exposur e Parnmete1·s of T otal 
l'ialoxone (Phar-macokinetic Analysis Set) 

Geomeh·ic 1\Iean• 90% CI' 

A c Ra tio (o/o)b 
Var-iable (N=20) (l\"=20) ( . .\IC) Lower Uppe1· 

55.9827 53.5065 104.63 75.89 144.25 
11 1.4456 110.8245 100.56 74.30 136.09 
114.8419 114.1084 100.64 74.83 135.37 

GeometTic :.\l ean• 90o/o er' 
B c Ratio (o/o)b 

Val'iable (N=20) (N=20) (B/C) Lower Upper 
39.1781 53.5065 73.22 52.94 10 1.28 

AUCu.1 86.4980 110.8245 78.05 57.49 105 .95 
AUCw 89.8469 114.1084 78.74 58.36 106.22 
SOURCE: Listings 16.1.9.10 through I6.L9.l.Z 
•Geometric Mean for Cold Be\·erage (A). Hot Beverage (B). and Room Temperature (C) based on Least Squares Mean 
of log-transformed parameter values 
b Ratio(%)= Geometric Mean (A or B)/Geometric Mean (C) 
c 90% Confidence Interval 
C"""=maximum obser.·ed plasma drug concentration; AUC;,,rarea under the plasma drug concentration- time curve 
(AUC) from time zero to infinity; AUC1asr=AUC from ti.me zero to the tim.e of the last measurable drug 
concentration 

The average bioavailability of buprenorph.ine, norbuprenorphine, llllconjugated naloxone. and total naloxone after 

pretreatment with cold and hot beverages was generally within 20% of that after pretreatment with 

APPEARS THIS WAY ON ORIGINAL 
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AUC13,J to 114.86% (hot beverage, buprenorphine C.,,,,), except for the geometric mean ratios for total naloxone 

after a hot beverage compared with room-temperature water which ranged from 73.22% (Cnu.J to 78.74% (AUC;,u). 

The most significant PK finding was an approximately 15% increase in buprenorphine C.,.., when 

buprenorphine/naloxone 16 mg/4 mg sublingual film was administered following pre-treatment with hot water, 

compared with room-temperature water. 

Safety R esults: There were no deaths or other serious adverse events reported in the study. There were no adverse 

eve.nts assessed as severe. Two subjects (1 subject each during Treatment A and Treatment C) discontinued from the 
study because of adverse events of vomiting. All adverse events resolved. 

The percentage of subjects who had at least 1 adverse event after study dmg administration was similar when 

buprenorphine HCl/naloxone HCl dihydrate sublingual film was administered after pretreatment with a cold 
beverage (Treatment A), hot beverage (Treatment. B), or a room temperature beverage (Treatment C); 10 (44%), 

11 ( 48%), and 9 ( 41 %) subjects, respectively. A similar percentage of subjects reported at least 1 adverse event in 

the system organ classes with the highest percentage of adverse events; Gastrointestinal Disorder (39%, 44%, and 

36% with Treatments A, B, and C, respectively) and Nervous System Disorders (22%, 30%, 23%, with Treatments 

A, B, and C, respectively). T11e most frequent adverse events (those occurring in 5% or more of subjects after any 

treatment) were consistent with the known safety profile ofSuboxone~ and included nausea, vomiting, abdominal 

pain, paresthesia oral, dizziness, and headache. The incidence of these common adverse events was generally sin1ilar 

following the 3 treatments, given the small sample size in this study. 

There were no clinically meaningful differences in laboratory parameters as assessed between baseline and endpoint, 

and no subject had a laboratory parameter assessed as an adverse event or that led to study discontinuation. 

Following study drug administration, in general, the mean changes from baseline were comparable among the 

3 treatment groups at each assessment time point with respect to vital signs. There were no clinically meaningful 

changes in mean vital sign values betwee.n baseline and endpoint. Subjects meeting the criteria for a potentially 

clinically significant vital sign finding, had resolution of the finding without treatment. None of the potentially 

clinically significant vital sign findings were associated with any clinically significant sequelae. There were no 
adverse events referable to vital sigiL~. 

No subject had an ECG assessed as clinically sig11ificant. No subject met. criteria for an ECG outlier with respect to 

PR interval, QRS interval, QTcB interval or QTcF interval. No ECG parameter or ECG finding was assessed as an 

adverse event. 

There were. no relevant physical examination findings repo11ed in this sn1dy. Given the method of administration of 

the buprenorphine / naloxone sublingual film strip, adverse events that were reported and referable to the oral 
mucosa and ~urrotu1ding structures following sn1dy drug administration were assessed. In this study, none of the oral 

mucosa adverse events or adverse events that were referable to surrounding strnc.tures was assessed as serious, or as 

moderate or severe in intensity. None of these adverse events required treatment, or led to study discontinuation. All 

of these adverse events resolved. In this study, I subject (1/23, 4.3%), had at least I adverse event following 

Treatment A, 2 subjects (2/22, 8.7%) had at least 1 adverse event following Treatment B, and 0 subjects (0/22, 0%), 

had at least 1 adverse event following Treatment C, that were referable to the oral mucosa and I or surrollllding 

structures. All of the oral mucosa! adverse events and I or adverse events referable to the surrollllding strncnues 

were reported as 'paraesthesia oral'. 
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In this study of 24 healthy subjects, pre-treatment of the oral cavity prior to study dmg administration with either hot 

water, cold water, or room temperature water, had no effect on the safety profile of the buprenorphine I naloxone 

sublingual film. Overall, no new safety findings were identified in this study. 

Conclusions: The most significant: PK result. from this study was an approximately 15% increase in buprenorphine 

r ~ i.vh~n hnprP.norph fnP./n~)OXOllP. 16 rne/4 n1g .snhJ1ngn.1J fifnl W:L~ ~rfn11n1 f.;; tP..rP.rl fo1Jnwine prP-trf' .. 'l.tOlP.flt \Vlth hot 

water, compared with room-temperature water as the pre-treatment beverage. Otherwise, pre-treatment of the oral 

cavity with either a cold, hot, or room temperature. beverage does not have an appreciable in1pact on buprenorphine, 

norbuprenorphine, and unconjugated na.loxone exposure. 

Pre-treatment of the oral cavity prior to study dmg administration with either hot water, cold water, or room 

temperature water had no in1pact on the safety profile of the buprenorphine / naloxone sublingual fihn. Ove.rall, no 

new or relevant safety fllldings were identified in this study. 
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Clinical Study R epo11 Study 4001651 

2. SYNOPSIS 

:Xame of Sponsor/Company: 
Teva Pharmaceuticals USA 

:Xa me of Fiui.~hed Product: 
Buprenorphine HCI and naloxone 
HCl dihydrate sublingual film, 
16 mg/4 mg 

Indh"idual study table referring to 
part of dossier iu ~hich the 
iudh·idual study or study table is 
presented 

\"olume: 

(For National Authority Use 
Only) 

:Xame of Actin IugrecUent: 
Buprenorphi11e HCl and naloxone 
HCI 

R efe1·ence: 

Title of Study: A Single-Dose, Three-Period, Three-TreatIUeut, Three-Way Crossover Study Comparing the Effect 

ofBeverage pH on the Relative Bioavailability ofBuprenorphine Hydrocltloride/Naloxone Hydrocltloride Dihydrate 

Sublingual Film, 16 mg/4 mg 

R a tiona le for Amendment: A full dinical study report (CSR) for this study was submitted as part of the 

buprenorphine/ualoxone 16 mg/4 mg sublingual film New Drug Application (NDA) i.t12014. This CSR amendment 

supersedes the one in the original NDA submission to address the completion of a full snidy database, Medical 

Dictionary of Regulatory Activities (MedDRA) coding ofall adverse events. addition ofnarratives for the subjects 

who discontinued from the study due to adverse evellts, and generation o f a complete set ofsummary tables and 

listings for the study. Other minor text changes were incorporated for clarification and to ensure consistency across 

the document .. These changes did not impact the phann.acokinetic results or conclusions or the overall study 

conclusions of the original study report. 

Innstigator.s and Study Center s: 

(b)(4J
Investigators: (b)(4) ______________ 

Study Center: Worldwide Clinical Trials Early Phase Services, LLC (WCT), 2455 NE Loop 410, Suite 150, San 

Antonio, Texas 78217 

Publication (1·efe1·ence): Results from this study have not been published at the ti.tne ofapproval of th.is report. 

Study Period: 10 August 2014 to 13 September 20 14 Phase ofDevelopment: 1 

Prim ary Objedfre: The objective of this single-dose, open-label, randomized, three-period, three-treatment 
crossover study was to assess the i.tnpact ofbeverage pH 011 the relative bioavailabil.ity ofbuprenorpltine 
HCVnaloxone HCI dihydrate 16 mg/4 mg sublingual film. 

'.'\umber of Patients (P lanned and Analyzed): For this snidy, 24 subjects were planned to be enrolled; data from 

24 subjects were analyze.cl for safety and data from a total of24 subj ects were analyzed for phannacokinetics. 

Diaguosh aud i\Iaiu C riteria for Iuclusiou : Subjects were included in the study if all of the following main 

criteria were met (not all inclusive): Healthy, non-smoking males or healthy, non-smoking females who '\\·ere neither 
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preg11ant 11or breastfoedi11g, betwee11 18 a11d 50 yeass of age (inclusive), with body mass illdex (BMI) betwee11 

18 alld 32 kgfm2 (i11dusive), alld a millimum weight of 59 kg (130 lbs). 

1\Iain Criteria for I:xdusion: Subjects were excluded from participating in this study if 1 or more of the followillg 
maill criteria were met (not all inclusive) : History or presence of clillically significant cardiovasculas, pulmonary, 

hepatic, renal. hema1ologic, gastroilltestinal, endocrine, innmmologic, dermatologic, Jleurologic, oncologic, or 

psychiatric disease or ally other condition that, ill the opinion of the Investigator, jeopardized the safety of the 
subject or the validity of the study results; had used over-the-counter medication within 7 days, or prescription 

medication withill 14 days prior to the first dose of study trea tment; had significant dental issues noted at screening 
or presence of blisters, ulcers, sores, or lesions in the mouth at time of check-in to any study period. 

Study Drug Dose, i\Iode of Ad ministration, Administration R ate, and Batch '.'lumber: 

Investigational Product: 

Buprenorphille alld Naloxolle Sublillgual Film, 16 mgf4 mg, (C3) 

Dose = 1 x 16 mgf4 mg sublillgual film, sublingually administered 

Lot : 9902493 

Treatment A (Test 1): Subjects consumed 60 mL (2 fl oz) oflow pH beverage (Sprite) starting I minute before 
dosing (administered at room temperature) 

Treatme11t B (Test 2): Subjects collsumed 60 mL (2 fl oz) of high pH beverage (solutioll of Y, teaspoon of sodium 

bicasbonate dissolved ill room tempera.nire water) stAffillg I minute before dosillg (administered at room 

temperature) 

Treatment C (Reference): Subjects co11sumed 60 mL (2 fl oz) of room temperature water startillg 1 millute before 

dosing 

:'\Iethod of Blinding: This was an open-label study with llO blindillg. 

Duration of T reat ment: Three single-dose treatmellts were administered with a 14-day washout period between 

doses. 

General Design and l\Ietbodology: This was a single-dose, open-label, ra11domized, 3-period, 3-treatme11t 

crossover study in which 24 healthy adult subjects were. to receive up to three separate single-dose applications of 

buprenorphille HCV:ialoxolle HCl dihydrate sublillgual film, 16 mg/4 mg. Eacl1 dose was administered after a 

I 0-hour overnight fast. Before each dose. subjects were pretreated with a low pH beverage. a high pH beverage, or a 

referellce beverage (all administered a.t. room temperature). 

Safety Variables: The Investigator evaluated safety using the following assessments: clillical laboratory 

e.valuatiolls, electrocardiograms (ECGs), physic.al examinations (including oral cavity examilla.tions), vital sign 

measw·emenb (U1clttdi11g continuou.c:; pufoe oximetry n1onitori11g)~ and cepo:rt.ed or ob~rve.d adverse events {AEs). 

Subjects were mollitored for any AEs from the beginning of collfinement through the e.nd-of-s.nidy visit. 
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Pharmacokinetic Valiables: For each treatment ofthe buprenorphine HCI and naloxone HCI dihydra.te sublingual 
film, the follo"Wing pharmacokinetic parameters for buprenorphine, norbuprenorphine, unconjugated naloxone, and 
total naloxone were calculated, if appropriate: 

• Cmu by inspection (without interpolation) 

• Tmu 

• AUCtxtlOP percentage extrapolation calculated as (AUCmt-AUClasl)/(AUC;,,i)xlOO 

• ~ and associated T 112 

Statistical Considerations: Concentration-time data were received fromni>ll4l and were subsequently analyzed 

using noncompartmental methods in Phoenix™ WinNonlin"' (Version 6.3 , Pharsight Corporation). Concentration

time data that were below the limit ofquantification (BLQ) were tre.ated as zero in the. da.ta SUillJllllrization and 

descriptive statistics. In the pharmacolcinetic analysis, BLQ concentrations were treate.d as zero from time-zero up 

to the tin1e at which the first quantifiable concentration was observed; embedded and/or terminal BLQ 

concentratio.ns were treated as "missing··. Actual sample times were used for all pharmacolcinetic and statistical 

analyses . 

Analysis ofvariance (ANOV A) and the Sclmirmann 's two one-sided t-test procedures at the 5% significance leve I 

were applied to the log-transformed pharmacolcinetic e.xposure parameters, Cma,;, AUC1a;,, and AUCfD!. The 90% 

confidence interval for the ratio ofthe geometric means (Test/Reference) was calculated. No tre.atment effect 

(bioequivalence) was declared if the lower and upper confidence intervals were within 80% to 125%. 

Summa1:r of Result~ 

Subject Disposition and Demogl'apby: Of tile 24 subjects randomly assigned to a treatment sequence, all 

24 received at least l dose.of study drug and were evaluated for safety in the study. A total of4 ( 16. 7%) subjects 

discontinued from the study. 

The reasons for discontinuation were: 2 (8.3%) due to adverse event and 2 (8.3%) due to protocol deviation 

(assessed as pro tocol violations). 

The mean age ofsubjects wa.; 32.0 years (range 19 to 49 years); 66 .7% ofsubjects were men and 33.3% were 

women. The maj ority of subjects were white (75.0%). Slightly less than half (41.7%) ofsubjects were Hispanic or 

Latino, while the remaining subjects (58.3%) were not Hispanic or Latino. Mean weight was 78.5 kg (range 61 to 
2106 kg) and mean BMI was 26.9 kg/m2 (range 21 to 32 kg/m ). Subjects randomly assigned to each oftbe 6 

treatment sequences were, in general, similar with regard to demographic characteristics. given the small saniple 

size. 

Dissolution of Sublingual Film: Subjects were dosed with study drug in accordance with the protocol and were 

monitored for the dissolution of the sub lingual film. The tinie to complete dissolution of the sub lingual film was 

recorded following each administration to ensure completion ofdosing. The mean dissolution time (seconds) for 

Treatment A (low pH beverage) was 303.09 (range 62.00-1 149.0). for Tre.atment B (high pH beverage) 287.25 
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(range 65.00-1259.00). and for Treatment C (room temperature water) 327.7-t (range 56.00-1312.00). 

(Table H .3.5.10; Lisung 16.2.5.1). 

Bent-age pH: Each subject was requ1ted to collSWlle approximately 60 mL of a low pH beverage. a high pH 

be•erage, or room temperature water 1 minute before smdy treatment admi.nistrauon The mean pH ofTI"eatment A 

(low pH beverage) was 3.34 (range 3.33-3 .36). The mean pH ofTI"eatmeot B (lugh pH beverage) was 7.99 (range 

7.94-8.02). The mean pH ofTreatment C (room temperature water) was 7.51 (range 7 47-7.60). 

Pbarmacokinetks Results: The pharmacokinetic analysis set includes those subjects in the safety analysis set who 

bad suffictetll data to calculate the pharmacokinetic parameters c,_. AUCw., and AUC=for buprenorphine. 

norbuprenorphine. unconjugared naloitone. and roral ualoitone for ar least one administration penod 

Data from a total of24 subjects were included in the phannacokinetic and statistical analyses.. 

.Mean concentration-time data are sho\\11 in Synopsis Figures l throu~ 4. Results of the pbannacokinetic and 

statistical analyses are shown below in Synopsis Tables l through 8. 

Synopsis Figure l : :\lean Plasma Cou<"eutrntiou by Time Profiles for Bup1·euorphiue in Healthy Subjeds 

Administered Bup1·enorphine HCI aud Naloxone HCI Dihydrnte Subliugual Film with a Low pH Benrage 

(Treatment.\), High pH Beverage (T1·eatmeut B), 0 1· Room Temperntui·e Water (Treatment C) 

(Pharmarnld.ueti<" Analysis Set) 

Analyte=BUPRENORPHINE 

-0-A 
_.._ B~ 

c: -e- c~ c: 

8 
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'.'.)' 
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~ 
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SOURCE: Summary 14.2.1 
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Synopsis figure 2: l\lean Plasma Coucenn·ation by Time Profiles for ~orbup1·enorpWne in Healthy Subjects 

Administered Bup1·enorpbine HCI and :'\aloxone HCI Dihydnte SubliniUal film mth a Low pH Benrage 
{Treatment A}. High pH Benrage (Treatment B}. or Room Tempentm·e Wat.r (Treatment C} 

(Pharmacokioeiic Ana~·sis Set} 

Analyte=NORBUPRENORPHINE 
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SOURCE· Summary 14.2 2 

S~ uopsas flgu1t .3: ~lean Pwm."l Concentration b~ Time P1otws for t:ucou1ug:ated ~a loxont lo Hn.lthy 

Subjects AdU11nlste1 ed Bupreno1 phine BCI a11d ~aloxont BCI Dih~ d1 ate Subliugual film" 1th a Lo,,- pH 

Bf\·erngt (Trutmeot A}. Hifb pH Benra:e {Treatmen1 B). or Room Temperature Water (Treatment C} 

(Pbarmacokinetic Aoalysi~ Set} 
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SOURCE Summary 14 .:! 3 
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Synopsis fl1111n 4: i\fuu Plasma Concentration by T ime Profiles for Total ~aloxoue ID Healthy Subjects 

Administered Bupreuorphine B CJ and 1'aloxone B CI Dihydrnte Subliugual FUm "itb a Low pH Benrage 

(frtalmeut A). Bl11b pH Benrage (frealmeul B). or Room Temperature Waler (f1·utmeot C) 

(PbumMokinflk Aua~·sis Set) 

Analyte=lOTAL NALOXONE 

so 

:::r 

i 
40 

g 30.., 
~ 

! 20 

c:., 
i' 10 

0 

-Q-A 
_,,__ B 

--c 

0 8 16 24 32 40 48 

Time{h) 

SOURCE Summ:uv 14 24 

S~·nopsis Table 1: '.\l ean (Standard Denation) Phumacokioetic Parilmeten for Bupnnorphint' After 

Administration of Buprenorphioe HCI and ~aloxone HCI Dlhydrate Sublinpal ftlm mth a Lon- pH 

Be,·et a11e (ft eatment .-\). High pH Benrage (Treatment B). 01 Room Tempe1 il tu t e \Yate1 (Taatment C) 

(Pbil1·macokinetic Analysis et) 

.-\ B c 
Y01riable ~=21) ~=23) ~=ll) 

T- (b)" 
c_, (pg,'mL) 

AUC1n1 (h*pg/mL) 

AUCu,c (b•pg/mL) 

AUCEz:lr.\p (• •) 

~(l ib) 

T1l (h) 


Tw. (h) 


C, , (pp/mL) 


1.00 (0.50. 2.00) 


5180 (2070) 


48600 ( 16250) 


50890 (16760) 


4.69 (2..13) 


0 0226 (O 0089) 


3-U 2 (10.13) 


128.45 (28.77) 


46 5 (20. I) 


I 00 (0 33. 250) 


5070 (2010) 


48460 ( 13070) 


509 10 (13550) 


4.92 (2.59) 


0 0202 (0 0045) 


36 09 (8.38) 


134.61 (21.39) 


47 I (25 I ) 


I 25 (0.50. 2 SO) 


5990 {3650) 


54970 (20680) 


58010 (2 1830) 


5. 18 ( 1.97) 


0 .0200 {0.0059) 


3 7 .36 (I 0.25) 


132.58 (25.87) 


56 9 (28 S) 


SOURCE Summary 14 2 5. L1s11ng 16 2.6 I. 

~iedUll (range) as pRscnted for T 1!21· 


C.u=max.1mum obscrvcd plasma drug coocelll1'3tion: AliCl:>F2fea undtt the plasma drug concentr.11100-ti.mc curYe 

(AliC) from ~ zero to m.fio.uy: AuCi.u=AUC from time zero to lhe tune of the last measurable drug 

cooc:enrranon. T ...=time to owwnum observed plasma drug cooc:tntr:moo. T 1 Rhnunauon half-hfe. 

AUCElmlp=IOOx(AUCurAt:Cn)IAt:Cm: A,;--apparent plasma lerminal elurunatioo rate constant. T....--timc to last 

measurable drug c:oncentnnon. Ci.;=last measut:1ble drug c:oocentranon. 

A=Low pH Beverage B=High pH Beverage. C=Room Temper-arure Wa1er 
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Synopsis Tab le 2: i\Iean (Standard De\iation) Pharmacokinetic Parameten for Xorbuprenorpbin e After 

Administration of Buprenorphine H CI and Naloxone HCI Dihydrate Sublingual Film with a Low p H 

BeYerage (Treatment A), High pH Benrage (Treatment B). or Room Temperatw·e Water (Treatment C) 
(Ph•umacokinetic Anal~·sis Set) 

A B c 
Ya1·iable 0=21) 0=23) 0=21) 

Tm.,_~ (h)' 


Cum (pg/mL) 


AUCb>t (h*pg/mL) 


AUC1m (h*pg/mL) 


AUCExmp(%) 


A. (1/h) 

Tm (h) 

TlaSI (h) 
C1• ., (pg/mL) 

0.75 (0.50, 12.00) 

2770 (1230) 


80550 (33860) 


85800 (36470) 


5 .78 (4.75) 


0.02 16 (0.0059) 


34 .85 (11.39) 


143.34 (4.11) 


90.2 (64.5) 


1.00 (0.50, 12 00) 

2720 (1070) 

83120 (22400) 

88620 (24160) 

5.89 (S.OS) 

0.0222 (0.0069) 

34.49 (11 .68) 

144.01 (0.04) 

95.9 (59.7) 

1.00 (O.SO, 2.50) 

2470 (968) 

79590 (26750) 

86430 (32 140) 

6.69 (5.29) 

0.0221 (0.0059) 

33. 77 ( 10.23) 

140.58 (8.61) 

119 (95.8) 

SOURCE: Sununary 14.2.6, Listing 16.2.6.2. 

'Median (range) is presented for Tam· 

Cm:a=maximum observed plasm.a drug concentration: AUC;,,f=area under the plasma drug concentration-time curve 

(AUC) from ti.me zero to infinity; AUC1.u,=AUC from ti.me zero to the time of the last measurable drug 

concentration; T mu=time to maximum observed plasma drug conceJ1tration; Tu=elimination half-life; 

AUCExmp=l OOx(AUC;m-AUCia.u)/AUC;m; A,=apparent plasma terminal elimination rate constant; Ti.m=ti:me to last 

measurable drug concentration; C!Jst=last measurable drug concentration. 

A=Low pH Beverage, B=Higb pH Beverage, C=Room Temperature Water 


Synopsis Table 3: l\Iean (S tandaJ"d De'l>iation) Phannacokinetic Parameters for l:nconjugated Naloxone .-.\.fte1· 


Administration ofBuprenorphine HCI and Naloxone HCI Dihydrate Sublingual Film lTith a Low pH 


BeYerage (Treatment A), High pH Bever age (Tr eatment B), or Room Temperatme Water (Tr eatment C) 

(Pharmacokinetk Analysis Set) 

A B c 
Variable 0=21) C'=23) 0=21) 

Tm..u (h)' 0.50 (0.33, 1.25) 0.50 (0.33. 1.00) 0 .74 (0.33. 1.50) 

Cmu (pg/mL) 301 (162) 1200 (1120) 440 (431) 

AUC!Jst (h*pg/mL) 701.8 (334. 7) 2206 (1409) 1044 (729.5) 

AUC;m (h*pg/mL) 723.6 (336.0) 2222 (1408) 1068 (728. 7) 

AUCr:xm,p(%) 4.12 (3.45) 1.02 (0.70) 2.79 (2.21) 

~(lib) 0.2020 (0.0870) 0.2282 (0.1018) 0. 1809 (0.0984) 

T112 (h) 4.21 (2.07) 3.90 (2. 18) 5.56 (4.28) 

T1asr (h) 18.57 (6.17) 22.26 (5.76) 22.50 (5.87) 

Ci.,. (pg/m.L) 3.83 ( 1.48) 3.09 (0.916) 3.00 (0.967) 
SOURCE: Summary 14.2.7, Listing 16.2.6.3. 

"Median (range) is presented for T nn."<· 


Cm...=m.axi.mum obserYed plasma drug concentration; AUC;,,f=area under the pla.~m.a drug concentration-time curve 

(AUC) from ti.u1e zero to infinity; AUC1ur=AUC from time zero to the time of the last measurable drug 

concentration; T Dll.,=time to maximwn observed plasma drug concentration; T 1n=eliminatiou half-life; 

AUC&inp=lOOx(AuC;m-AUCLts,)/AUC;m; >..=apparent plasma terminal elimination rate constant; TLtsrti.me to last 

measurable drug concentration; C!Jst=last measurable drug concentration. 

A=Low pH Beverage. B=High pH Beverage. C=Room Temperature Water 
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Synopsis Table 4: l\lean (Standard Devfation) Pbarmacokinetic. Parameters for Total Naloxone After 

Administration of Buprenorpbine HCI and Naloxone HCI Dibydrate Sublingual Film '"itb a Low pH 
Beverage (Treatment A), High pH Beverage (Treatment B), or Room Temperature W ater (Treatment C) 

(Pbarmacokinetir Analysis Set) 

Variable 

Tnn, (h)3 

C,..., (ng/mL) 

AUC1a;1 Q1*ng/111L) 

AUC;m (b*ng/mL) 

AUCExmtp(%) 

A. {Ith) 

T 112 (b) 

A 
(r'=21) 

0.75 (0.50, I.SO) 

54.5 (2 1.8) 

106.2 (29.28) 

108.8 (29.72) 

2.55 (2.23) 

0.1133 (0.0445) 

7.11 (2.83) 

Tw, (h) 32.57 (9.41) 

c,.,, (ng/mL) 0.267 (0.193) 
SOURCE: Summary 14.2.8, Listing 16.2.6.4. 
3Median (range) is presented for T =· 

B 
(l'i=23) 

0.50 (0.33, 1.00) 

59.7 (16.6) 

105.8 (21.41) 

108.1 (20.72) 

2.37 (2.07) 

0.0996 (0.0376) 

8.25 (3.95) 

35.48 (7.66) 

0.196 (O 0759) 

c 
(N=21) 

0.75 (0.50, 2.00) 

50.7 (14.1) 

108.6 (24.79) 

11 1.0 (24.60) 

2.27 (1.06) 

0.1109 (0.0436) 

7.27 (2.99) 

33.73 (8.13) 

0.248 (0.11 1) 

C....rmax.imum observed plasma drug concentration; AUC;,u--a.rea under the plasma drug concentration-time curve 
(AUC) from time zero to infinity; AUC1as1=AUC from time zero to the time of the last measurable drug 
concentration; T ""'=time to maximum observed plasma drug concentration; T 1n=elimination half-life; 
AUCE.=p=lOOx(AUC;m-AUCias.)/AUCw:; A.,=apparent plasma terminal elimination rate constant; Ti.m=time to last 
measurable drug concentration; Ctos1=last measurable drug concentration. 
A=Low pH Be.ve.rage. B=High pH Beverage, C=Room Teu1peramre Water 

Synopsis Table 5: Statistical Analysis of the L og-Transformed Systemic Exposure Parameters of 

Buprenorpbine (Pbarmacokinetic. Analysis Set) 

Geometric :\lean• 90% er 
A c Ratio (o/o)b 

Variable (:'\=?!) (N=2l) (A/C) Lower Upper 
C-im..,. 4589.0190 53 17.2454 86.30 74.45 100.05 

AUCL1st 44168.2754 52104.11 17 84.77 75.78 94.83 

AUCw: 46412.6134 54911.1838 84.52 75.63 94.46 

Geometric Mean• 90% er 
B c Ra tio (% )b 

Variable Q\"=23) (N=21) (B/C) Lower Upper 

Cim.-: 4467.1495 5317.2454 84.01 72.58 97.25 

AUCL1st 44668.9238 52104.11 17 85.73 76.73 95.79 

AUCw: 47011.2707 54911.1838 85.61 76.69 95.57 
SOURCE: Listings 16.1.9.1 through 16.1.9.3. 
'Geometric Me.an for Low pH Beverage (A) , High pH Beverage (B), and Room Temperature Water (C) based on Least 
Squares Mean oflog-transfonned parameter values 
b Ratio(%) = Geometric Mean (A or B)/Geometric Mean (C) 
< 90% Confidence hlterval 
c,,,._,=maximum observed plasma drug concentration; AUCw=area under the plasma drug concentration-time curve 
(AUC) from time zero to infinity; AUC1os.=AUC from time zero to the time of the last measurable drug 
concentration 
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Synopsi~ Table 6: Statistiral Analysis of the Log-Transformed Systemic Exposure Parameters of 

:"orbuprenorphine (Pbarmacokinetic Aual)·sis Set) 

Geometric :\l ean• 90% ct 
A c Ratio (o/o)b 

Va1iable 0=21) (N=21) (A/C) Lowu Upper 
Cimx 2484.7311 2282.5202 108.86 9203 128.76 

AUC1as1 74517.3104 75999.1397 98.05 87.48 109.89 

AUC;m 79251.1 027 81497.4652 97.24 86.57 109.23 

Geometric :\l ean• 90% ct 
B c Ratio (o/o)b 

\·ariable 0=23) (N=21) (B/C) Lowu Upper 
ct!!ll 2459.9497 2282.5202 107.77 91.27 127.26 

AUC12st 76800.1 731 75999.1397 101.05 90.27 113.13 
AUC;,,r 81687.1015 81497.4652 100.23 89.34 112.45 

SOURCE: Listings 16.1.9.4through 16.1.9.6. 
•Geometric ~fr.an for Low pH Beverage (A), High pH Beverage (B), and Room Temperature Water (C) based on Least 
Squares Mean of log-transformed parameter values 
1> Ratio(%) =Geometric Mean (A or B)/Geometric Mean (C) 
c 90% Confidence Interval 
Cmu=ma.'ltimum observed p lasma drng concentration; AUC;,u=area under the plasllL1 drng concentration-time. curve 
(AUC) from time zero to infinity; AUCru.=AUC from time zero to the time ofthe last measurable drug 
concentration 

Table 7: Statistical Analysis of the Log-Transformed S)·stemic E:q>osue Parameters of{;nconjugated 

:"alo:i:one (Pharmacokiuetic . .\.nalysis Set) 

Geomehic :\lean• 900/oCt 

A c Ratio (%) 1> 

\ 'a1iable (X=21) (N=21) (A/C) Lower Upper 
238.3285 342.6151 69.56 54.74 88.39 

575.1872 898.8082 63.99 52.29 78.32 

600.9381 924.4982 65.00 53.35 79.20 

Geomehic :\l ean• 90%Ct 

B c Ratio (%)b 
Variable 0 =23) (N=21) (B/C) Lower Uppe1· 

clll:lX 828.1384 342.6151 241.71 190.69 306.39 

AUC1a.1t 1722.3238 898.8082 191.62 156.89 234.04 

AUC;m 1745.5301 924.4982 188.81 155.28 229.58 

SOURCE: L istings 16.1.9.7 dtrough 16.1.9.9. 
• Geometric Mean for Low pH Beverage (A), High pH Beverage (B), and Room Temperature Water (C) ba5ed on Least 
Squares Mean oflog-transformed parameter values 
b Ratio(%) = Geometric Mean (A or B)/Geometric Mean (C) 
< 90% Confidence Interval 
Cm:u:=maximum observed plasma drng concentration; AUCmt=area under the plasma drng concentration-time curve 
(At.;C) from time zero to infinity; AUC1a,.=AUC from time zero to the time ofthe last measurable drug 
concentration 
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Synopsi> Table 8: Statis tical Aualysis of the Log-T1·ansformed Systemic Exposm·e Parameters of Total 

:"aloxoue (Pba1·marokiuetir Aualysls Set) 

\ ' a1iable 

c"""' 
AUC1as1 

AUYn! 

Geometric :\lea.a• 

A c 
(l\=21) (="=21) 

50.9769 50.9841 

103.3928 109.5787 
105.9130 111.8378 

Ratio (% )b 
(A.IC) 
99.99 

94.35 
94.70 

90% CI' 

Lower Upper 
84.73 117.99 

86. 12 103.38 
86.48 103.70 

Yariable 

Cm:u: 
AUC1ast 
AUYn! 

Geometrfr :\l ean• 

B c 
(l\=23) (="=21) 

55.3961 50.9841 
101.1209 109.5787 

103.7127 111.8378 

Ratio (% )b 
(B/C) 

108.65 
92.28 

92.73 

90% CI' 

Lower Upper 
92.23 128.00 
84.31 101.01 

84.77 101.45 
SOURCE: Listings 16. 1.9.10 through 16.1.9.12. 
•Geometric Mean for Low pH Beverage (A), FUgb pH Beverage (B). and Room Temperature Water (C) based 011 Least 
Squares Meau oflog-transformed parameter values 
b Ratio(%) = Geometric Meau (A or B)/Geometric Mean (C) 
' 90% Confidence Interval 
Cmu=maximum observed plasma drug concentration; AUC;,u=area tmder the plasma dmg concentration-time curve 
(AUC) from time zero to infmity; AUCi..r=AUC from tiu1e zero to the time of the last measurable drug 
concentration 

The relati\·e bioavailability ofbuprenorphiue, norbuprenorpbine, and total naloxone followiug pretreatment 'lvith low 

pH and high pH beverages compared to that following pretreatment with room temperature water wa.> similar, •vith 

geometric me.111 ratios rauging from 84.0 1% (high pH, bupreuorpbine C""'J to 108.86% (low pH_ norbuprenorpbine 

C.,,.J. The prerreatment conditions iuflueoced the relative bioavailability of uucoujugated naloxone; the geometric 

mean ratios for low pH versus ·water ranged from 63.99% to 69.56% and the geometric mean ratios for high pH 

Yersus water ranged from 188.81% to 241.7 1%. 

Safety Results: 

There were no deaths or other serious adverse events reported in the study. There were no adverse events 

asses sed as severe. All ad\'erse events resolved. 

Two subjects (1 subject each during Trearrnent A and Treatment C) discontinued from the srudy because of 

adverse events of vomiting and resolved. 

The percentage of subjects who had at least 1 adverse event after study dmg admiuistration w ;:.s highest with 
Tn:aUUcul A, 57%, (p1eUeaUueu1 with a luw vH \Jevnage, cumpaieJ will1 T1ealmeul B, 4<5% , (p1eUt«tUuc::u l 

with a high pH be\'erage) and Treatment C, 30%. (pretreatment with room temperature water). 

• 	 A similar percentage ofsubjects reported at lea.>t I ad\·erse event iii the system organ classes with the highest 

percentage ofadverse events ; Gastrointestinal Disorder (30%, 33%, and 22% with Treatments A, B, and C, 

respectively) and Nervous System Disorders (22%. 25%, 22%, \vith Treatments A_ B. and C, respectively). 

• 	 The most frequent adverse events (those occurring in 5% or more of subjects after any study treatment) was 

similar followii1g each ofthe 3 study treatments. 
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There were no clinically meaningful differences in laboratory parameters as assessed between baseline and 

e11dpoint, and no subject had a. laboratory parameter assessed as an adverse event, or that Jed to study 

discontinuation. 

• Following study drug administration, in general, the mean changes were comparable among the 3 treatment 

groups at each assessment time point with respect to vital signs. There were no clinically meaningful 

differences in vital signs as assessed between baseline and endpoint. There were no adverse events referable to 

vital signs and no vital sign finding Jed to study discontinuation. 

• There were no clinically meaningful differences in ECG parameters as assessed between baseline and endpoint. 

No subject had an ECG assessed as clinically significant. No subject met criteria for au ECG outlier. No ECG 

parameter or ECG finding was assessed as an adverse event or Jed to study discontinuation. 

• There were no relevant physical examination findings or new safety findings regarding the oral mucosa. 

• Given the small sample size, pre-treatment of the oral cavity prior to s tudy drug administration wit11 either, a 

low pH beverage, a high pH beverage or room temperature water, had little effect on the safety profile of the 

buprenorphine / naloxoue sub lingual film. The safety profile of buprenorphine I naloxone sub lingual film in this 
study was also consistent wit11 the Suboxone label No new safety findings were identified in this study. 

Conclusions: Given the small sample size, pre-treatment of the oral caVlty pnor to study drug adnurustral!on with 

either, a low pH beverage, a high pH beverage or room temperature water, had little effect on the safety profile of 

the buprenorphine / naloxone sublingual film. The safety profile ofbupreuorphine / naloxone sublingual film in this 

study was also consistent with the Suboxone label. No new safety findings were identified in t11is s tudy. 

Overall, the most significant PK findings were an approximately 14% to 16% reduction in buprenorphine exposure 

levels (C=, aJ1d/or AUC) when buprenorphine/naloxone, 16 mg/4 mg sublingual film was administered following 
pretreatme11t with either a low or high pH beverage and aJl approxinllltely 1.9- to 2.4-fold increase in naloxone AUC 

and C.,,_,, respectively, following administration after pretreatment with a high pH beve.rage, compared with room

temperature water as the pretreatment beverage. 
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	Executive Summary 
	1.1 Recommendation 
	1.1 Recommendation 
	The Office of Clinical Pharmacology/Division of Clinical Pharmacology 2 (OCP/DCP-2) has reviewed the NDA resubmissions dated November 30, 2015 and March 14, 2016, and finds them acceptable from clinical pharmacology perspective. DNDBE/OSIS recommended accepting data for the pivotal bioavailability study 3007599 without an on-site inspection because the inspectional outcome for the requested sites as classified as No Action Indicated. 

	1.2 Phase IV Commitments 
	1.2 Phase IV Commitments 
	None. 

	1.3 Summary of Clinical Pharmacology Findings 
	1.3 Summary of Clinical Pharmacology Findings 
	Key clinical pharmacology findings: 
	1.. 
	1.. 
	1.. 
	Teva buprenorphine/naloxone sublingual film 1 x 16/4 mg exhibited equivalent systemic exposure (Cmax, AUClast, and AUCinf) to buprenorphine and naloxone in comparison to the listed drug, Suboxone sublingual film 2 x 8/2 mg. 

	2.. 
	2.. 
	Effect of Pretreatment with Cold Water: the systemic exposures (Cmax, AUClast, and AUCinf) of buprenorphine and naloxone following pretreatment with cold water was similar to that following pretreatment with a room temperature water. 

	3.. 
	3.. 
	Effect of Pretreatment with Hot Water: the systemic exposures of buprenorphine and naloxone following pretreatment with hot water was similar to that following pretreatment with a room temperature water except buprenorphine Cmax was increased by 15%.   

	4.. 
	4.. 
	Effect of Pretreatment with Low pH Beverage (Sprite): buprenorphine Cmax and AUC values were decreased by 14-15% and naloxone Cmax and AUC values were decreased by 30-36% following drinking Sprite. 

	5.. 
	5.. 
	Effect of Pretreatment with High pH Beverage (solution of ½ teaspoon of sodium bicarbonate): buprenorphine Cmax and AUC values were decreased by 14-16%. 


	Reference ID: 3973358 
	Reference ID: 4320607 
	Naloxone Cmax and AUClast were increased by 142% and 89-92%, respectively following drinking solution of ½ teaspoon of sodium bicarbonate. The Sponsor proposes to instruct patients to avoid high pH beverages prior to dosing. 
	The clinical and clinical pharmacology database for Teva buprenorphine/naloxone sublingual film consists of a pivotal comparative bioavailability study (Study 3007599), effect of temperature study (Study 4001650), and effect of pH study (Study 4001651). The final to-be-marketed formulation was used in all these PK Studies. 
	Relative Bioavailability of Teva Buprenorphine/Naloxone Sublingual film 1 x 16/4 mg in Comparison to Listed Drug Suboxone Sublingual Film 2 x 8/2 mg 
	Teva buprenorphine/naloxone sublingual film 1 x 16/4 mg exhibited equivalent systemic exposure (Cmax, AUClast, and AUCinf) to buprenorphine and naloxone in comparison to the listed drug, Suboxone sublingual film 2 x 8/2 mg, because the 90% CI of geometric mean ratios for Cmax, AUClast, and AUCinf values of buprenorphine and naloxone for Teva buprenorphine/naloxone sublingual film to Suboxone sublingual film fell within the bioequivalent limits of 80 to 125%. 
	The point estimate (90% CI) of the geometric mean ratio (Teva buprenorphine/naloxone sublingual film to Suboxone sublingual film) for buprenorphine Cmax, AUClast, and AUCinf values are 89.58% (83.98 – 95.56%), 89.22% (84.37 – 94.35%), and 89.36% 
	(84.56 – 94.43%), respectively. Medium buprenorphine Tmax values were same (1.25 h) 
	The point estimate (90% CI) of the geometric mean ratio (Teva buprenorphine/naloxone sublingual film to Suboxone sublingual film) for naloxone Cmax, AUClast, and AUCinf values are 103.02% (95.80 – 110.78%), 100.91% (95.28 – 106.87%), and 101.55% 
	(96.11 – 107.31%), respectively. Medium naloxone Tmax values were same (0.75 h). 
	Effect of Pretreatment with Water at Different Temperatures 
	Pretreatment of cold water had no effect on buprenorphine or naloxone Cmax and AUC values. The point estimate (90% CI) of the geometric mean ratio (cold water/room temperature water) for buprenorphine Cmax, AUClast, and AUCinf values are 102.77% 
	(87.52 – 120.69%), 95.68% (81.50 – 112.33%), and 97.84% (84.02 – 113.94%) respectively. The point estimate (90% CI) of the geometric mean ratio (cold water/room 
	Reference ID: 3973358 
	Reference ID: 4320607 
	temperature water) for naloxone Cmax, AUClast, and AUCinf values are 97.51% (79.91 
	– 118.98%), 98.70% (82.00 – 118.81%), and 98.64% (81.95 – 118.74%) respectively. 
	Pretreatment with hot water increased buprenorphine Cmax by 15% and had no effect on buprenorphine AUC values or naloxone Cmax or AUC values. The point estimate (90% CI) of the geometric mean ratio (hot water/room temperature water) for buprenorphine Cmax, AUClast, and AUCinf values are 114.86% (97.65 – 135.10%), 98.98% (84.17 – 116.39%), and 100.09% (85.81 – 116.74%), respectively. The point estimate (90% CI) of the geometric mean ratio (hot water/room temperature water) for naloxone Cmax, AUClast, and AUC
	(80.69 – 117.35%), and 96.88% (80.33 – 116.83%), respectively. 
	Effect of Pretreatment with Beverages with Different pH Values 
	Pretreatment of low pH beverage (Sprite) decreased bupprenorpine Cmax and AUC values by 14-15% and decreased naloxone Cmax and AUC values by 30-36%, respectively. The point estimate (90% CI) of the geometric mean ratio (low pH beverage/water) for buprenorphine Cmax, AUClast, and AUCinf values are 86.30% 
	(74.45 – 100.05%), 84.77% (75.78 – 94.83%), and 84.52% (75.63 – 94.46%), respectively. The point estimate (90% CI) of the geometric mean ratio (low pH beverage/water) for naloxone Cmax, AUClast, and AUCinf values are 69.56% (54.74 – 88.39%), 63.99% (52.29 – 78.32%), and 65.00% (53.35 – 79.20%), respectively. 
	Pretreatment with high pH beverage (solution of ½ teaspoon of sodium bicarbonate) decreased buprenorphine Cmax and AUC values by 14-16%. Naloxone Cmax and AUClast values were increased by 142% and 89-92%, respectively. The point estimate (90% CI) of the geometric mean ratio (high pH beverage/water) for buprenorphine Cmax, AUClast, and AUCinf values are 84.01% (72.58 – 97.25%), 85.73% (76.73 – 95.79%), and 85.61% (76.69 – 95.57%), respectively. The point estimate (90% CI) of the geometric mean ratio (high pH
	Reference ID: 3973358 
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	2 
	2 
	Question Based Review 

	2.1 General Attributes of the Drug 
	2.1 General Attributes of the Drug 
	1.. What pertinent regulatory background or history contributes to the current assessment of the clinical pharmacology of this drug product? 
	Buprenorphine is a synthetic opioid that is a mu-opioid receptor partial agonist. Naloxone is a potent antagonist at mu-opioid receptors and produces opioid withdrawal when administered parenterally in individuals physically dependent on full opioid agonists. When Teva buprenorphine/naloxone sublingual film is taken as intended, naloxone will have no effect or insignificant effect due to its low plasma levels. 
	Teva submitted the original NDA 208-042 for Teva buprenorphine/naloxone sublingual film with the strength of 16/4 mg buprenorphine/naloxone via 505(b)(2) route on October 29, 2014. It was refused to file because of incomplete application. On November 30, 2015, Teva resubmitted the NDA. Teva buprenorphine/naloxone sublingual film is proposed for the maintenance treatment of opioid dependence. At present, several NDA products including Subutex ® (buprenorphine) sublingual tablets, Suboxone® (buprenorphine and
	Teva proposed to use Suboxone sublingual film (NDA 22-410) as the listed drug to support this 505(b)(2) NDA. Teva buprenorphine and naloxone sublingual film is presented in a 4:1 ratio of free bases which is the same as the ratios in the approved sublingual tablet and sublingual film formulations under the trade name of Suboxone or Zubsolv® sublingual tablet. 
	Reference ID: 3973358 
	Reference ID: 4320607 
	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 
	Drug Name 
	Drug Name 
	Buprenorphine Hydrochloride 
	Naloxone Hydrochloride 

	Chemical Name 
	Chemical Name 
	(2S)-2-[17-Cyclopropylmethyl4,5a-epoxy-3-hydroxy-6methoxy-6a,14-ethano-14amorphinan-7a-yl]-3,3dimethylbutan-2-ol hydrochloride 
	17-Allyl-4,5a-epoxy-3,14dihydroxymorphinan-6 hydrochloride 

	Structure 
	Structure 
	C29H41NO4HCl 
	C19H21NO4HCl2H2O 

	Molecular Weight 
	Molecular Weight 
	504.10 
	399.87 

	Appearance 
	Appearance 
	white to off-white crystalline powder 
	White to off-white powder 

	Solubility 
	Solubility 
	Sparingly soluble in water, freely soluble in methanol, soluble in alcohol, and practically insoluble in cyclohexane 
	Freely soluble in water, dilute acids and strong alkali; slightly soluble in alcohol; practically insoluble in ether and chloroform 


	The components and compositions are listed in Table 2. The drug product is available in one strength: 16/4 mg buprenorphine/naloxone (both measured as free base) per unit. 
	Reference ID: 3973358 
	Reference ID: 4320607 
	Table 2 Components and Composition of Teva Buprenorphine/Naloxone Sublingual Film 
	16 mg/4 mg
	# 
	Ingredient 
	F11nrtion 
	mg/Film 
	% w/w 
	(b)(4J 
	(b)(l 1· di II 'd
	4

	Buprenorp une Hy ·oc 1 on e, USP 
	Active 
	17.25 
	Naloxone HydrocW01ide Dihydiate, USP 
	Active 
	4.886 
	(b)(4) 
	Figure

	.._~QlyethyleneOxide~NF 
	(b)({ 
	(b)(4r
	Maltitol. NFI 
	Maltitol. NFI 

	Lemon-Lime Flavor I (b)(4) Anl1Ydmus_Ci11ic..Acid. USP (6)(4! Povidone. USPI (b)(4i(b)(4 
	Acesulfame Potassiwn Salt. NF L (b)(4! Sodi1un Phosphate. Dibasic. Anhydrous. USP FD&C Yellow #6~ ...Bi~lated H'idi'OX'lanisole NF (b)l{ 
	~(b)(.4' I 
	~(b)(.4' I 
	~(b)(.4' I 
	IugrediE>n t 
	(b)(4 
	F11 nrtiou 
	16 mg/4 mg Img/Film % w/w (b)(4J 

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

	(b)(4 ) hellac. USP Propylene Glycol. USP FD&C Blue No.II 
	(b)(4 ) hellac. USP Propylene Glycol. USP FD&C Blue No.II 
	(b)(4,(b)(41 Total Weight: 
	92.13 
	I 
	100 


	3.. What are the proposed mechanism(s) of action and therapeutic indication(s)? 
	Teva buprenorphine/naloxone sublingual films contain buprenorphine and naloxone. Buprenorphine is a partial agonist at the mu-opioid receptor and an antagonist at the kappa-opioid receptor. Naloxone is a potent antagonist at mu-opioid receptors and produces opioid withdrawal signs and symptoms in individuals physically dependent on full opioid agonists when administered parenterally. 
	Teva buprenorphine/naloxone sublingual film is proposed for the maintenance treatment of opioid dependence. 
	4.. What are the proposed dosage(s) and route(s) of administration? 
	For maintenance treatment, the target dosage of buprenorphine hydrochloride and naloxone hydrochloride sublingual film is usually 16 mg/4 mg as a single daily dose. Prior to placement of the sublingual film strip, it is recommended to rinse the mouth with a small volume of room-temperature water. Place one buprenorphine hydrochloride and naloxone hydrochloride sublingual film under the tongue, close to the base on the left or right side and allow to completely dissolve. Film must be administered whole. Do n

	2.2 General Clinical Pharmacology 
	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. 
	Reference ID: 3973358 
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	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. 
	2.. What moieties in the plasma appropriately identified and measured to assess the pharmacokinetics? 
	Buprenorphine and its major metabolite norbuprenorphine and naloxone (unconjugated naloxone and total naloxone (unconjugated and conjugated naloxone)) are measured in all PK studies.  

	2.3 Intrinsic Factors 
	2.3 Intrinsic Factors 
	1.. What is the pediatric plan? 
	Teva does not plan to label or develop the product with any of the following: new indication, new dosing regimen, new active ingredient, new dosage form, or new route of administration. The agency agreed previously that pediatric studies will not be required under PREA for the proposed product (Written Response for PIND 118625 dated May 30, 2014). 
	Reference ID: 3973358 
	Reference ID: 4320607 

	2.4 General Biopharmaceutics 
	2.4 General Biopharmaceutics 
	1.. What are the relative bioavailabilities of buprenorphine and naloxone following the administration of Teva Buprenorphine/Naloxone Sublingual Film in comparison to the listed drug, Suboxone sublingual films? 
	Teva buprenorphine/naloxone sublingual film 1 x 16/4 mg exhibited equivalent systemic exposure (Cmax, AUClast, and AUCinf) to buprenorphine and naloxone in comparison to the listed drug Suboxone sublingual film 2 x 8/2 mg. Note there is no 16/4 mg strength for Suboxone sublingual film. 
	The relative bioavailabilities of buprenorphine and naloxone following the administration of Teva buprenorphine/naloxone sublingual film administered as 1 x 16/4 mg dose in comparison to the listed drug, Suboxone sublingual film administered as 2 x 8/2 mg dose were evaluated in a single-dose, open-label, randomized, fasting, 4-period, 2-treatment, 2-sequence replicate cross-over study (Study 3007599) in 80 healthy subjects under naltrexone block. Naltrexone acts as a competitive antagonist at opioid recepto
	The buprenorphine plasma concentration-time profiles for Teva buprenorphine/naloxone sublingual film and Suboxone sublingual films are shown in Figure 1. The naloxone plasma concentration-time profiles for Teva buprenorphine/naloxone sublingual film and Suboxone sublingual films are shown in Figure 2. The summary of the PK parameters of buprenorphine, norbuprenorphine, naloxone, and total naloxone is presented in Table 3, Table 4, Table 5, and Table 6, respectively. Median (min, max) buprenorphine Tmax valu
	Reference ID: 3973358 
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	Figure 1 Mean Buprenorphine Plasma Concentration (ng/mL) Time Profiles after .Administration of 1 x 16/4 mg Teva Buprenorpine/Nalxone Sublingual Film (Treatment A) .and 2 x 8/2 mg Suboxone Sublingual Film (Treatment B) (Study 3007599). 
	Figure
	Figure 2 Mean Naloxone Plasma Concentration (pg/mL) Time Profiles after .Administration of 1 x 16/4 Teva Buprenorphine/Naloxone Sublingual Film (Treatment A) .and 2 x 8/2 mg Suboxone Sublingual Film (Treatment B) (Study 3007599). 
	Figure
	Reference ID: 3973358. 
	Reference ID: 4320607. 
	Table 3 Summary of the PK parameters of Buprenorphine following Administration of 1 x 16/4 mg Teva Buprenorphine/Naloxone Sublingual Film (Treatment A) and 2 x 8/2 mg Suboxone Sublingual Film (Treatment B) (Study 3007599) 
	Figure
	Note: Tmax shown as median (min, max). 
	Table 4 Summary of the PK parameters of Norbuprenorphine following Administration of 1 x 16/4 mg Teva Buprenorphine/Naloxone Sublingual Film (Treatment A) and 2 x 8/2 mg Suboxone Sublingual Film (Treatment B) (Study 3007599) 
	Figure
	Note: Tmax shown as median (min, max). 
	Table 5 Summary of the PK parameters of Naloxone following Administration of 1 x 16/4 mg Teva Buprenorphine/Naloxone Sublingual Film (Treatment A) and 2 x 8/2 mg Suboxone Sublingual Film (Treatment B) (Study 3007599) 
	Figure
	Note: Tmax shown as median (min, max). 
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	Table 6 Summary of the PK parameters of Total Naloxone following Administration of 1 x 16/4 mg Teva Buprenorphine/Naloxone Sublingual Film (Treatment A) and 2 x 8/2 mg Suboxone Sublingual Film (Treatment B) (Study 3007599) 
	Figure
	Note: Tmax shown as median (min, max). 
	The statistical analysis results for the assessment of relative bioavailability are presented in the Tables 7 and 8. Teva buprenorphine/naloxone sublingual film 1 x 16/4 mg exhibited equivalent Cmax, AUClast, and AUCinf to Suboxone film 2 x 8/2 mg as the 90% CIs of Teva buprenorphine/naloxone sublingual film to Suboxone sublingual film geometric mean ratios for buprenorphine and naloxone Cmax, AUClast, and AUCinf fell within the bioequivalence limits of 80 to 125%.  
	Table 7 Summary of the Statistical Analysis of PK Parameters of Buprenorphine Comparing 1 x 16/4 mg Teva Buprenorphine/Naloxone Sublingual Film (Test) to 2 x 8/2 mg Suboxone Sublingual Film (Reference) (Study 3007599) 
	Figure
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	Table 8 Summary of the Statistical Analysis of PK Parameters of Naloxone Comparing 1 x 16/4 mg Teva Buprenorphine/Naloxone Sublingual Film (Test) to 2 x 8/2 mg Suboxone Sublingual Film (Reference) (Study 3007599) 
	Figure
	Reviewer’s Comment: Sponsor initially conducted BE analysis using Reference-Scaled BE procedure for naloxone Cmax because of its high intra-subject variability following the administrations of the reference product, Suboxone sublingual film. Upon request, sponsor repeated the analysis using average BE approach and demonstrated BE because the 90% CI for the geometric mean ratios of naloxone Cmax, AUClast, and AUCinf fell within the 80-125% range.  
	2.. How do the pretreatments with water at different temperatures affect the bioavailability of Teva Buprenorphine/Naloxone Sublingual Film? 
	Pretreatment of cold water had no effect on buprenorphine or naloxone Cmax and AUC values. Pretreatment with hot water increased buprenorphine Cmax by 15% and had no effect on buprenorphine AUC values or naloxone Cmax or AUC values. 
	The effects of pretreatments with water at different temperatures on buprenorphine and naloxone absorption from Teva buprenorphine/naloxone sublingual film (16/4 mg buprenorphine/naloxone) was evaluated in Study 4001650. This was an open-label, single-dose, 3-period, 3-treatment, 3-way crossover study in 24 healthy subjects with naltrexone block. Naltrexone acts as a competitive antagonist at opioid receptor sites. Naltrexone 50 mg was administered at approximately 12 hours prior and at 0.5 hours prior to e
	Reference ID: 3973358 
	Reference ID: 4320607 
	each dose of study medication. Each dose was administered after a 10-hour overnight fast. Before each dose, subjects were pretreated with cold water (mean temperature of 2.2C (range 0.2-4.7C), hot water (mean temperature of 50.8C (range 48.5-53.7C), or room temperature water (mean temperature of 21.5C (range 19.1-24.9C). Subjects were instructed to swish the 60 mL water in his or her mouth and to swallow the water approximately 30 seconds before dosing. Each drug administration was separated by a washout of
	o
	o
	o
	o
	o
	o

	Buprenorphine concentration-time profiles are shown in Figure 3 and buprenorphine PK parameters are summarized in Table 9. Naloxone concentration-time profiles are shown in Figure 4 and naloxone PK parameters are summarized in Table 10. 
	Figure 3 Mean Buprenorphine Concentration-Time Profiles after Administration of Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg with Cold Water (Treatment A), Hot Water (Treatment B), or Room Temperature Water (Treatment C) (Study 4001650) 
	Figure
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	Table 9 Pharmacokinetic Parameters of Buprenorphine after Administration of Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg with Cold Water (Treatment A), Hot Water (Treatment B), or Room Temperature Water (Treatment C) (Study 4001650) 
	Figure
	Figure 4 Mean Naloxone Concentration-Time Profiles after Administration of Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg with Cold Water (Treatment A), Hot Water (Treatment B), or Room Temperature Water (Treatment C) (Study 4001650) 
	Figure
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	Figure
	Table 10 Pharmacokinetic Parameters of Naloxone after Administration of Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg with Cold Water (Treatment A), Hot Water (Treatment B), or Room Temperature Water (Treatment C) (Study 4001650) 
	Table 10 Pharmacokinetic Parameters of Naloxone after Administration of Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg with Cold Water (Treatment A), Hot Water (Treatment B), or Room Temperature Water (Treatment C) (Study 4001650) 


	Statistical analysis of the log-transformed PK parameters of buprenorphine and naloxone comparing pretreatment with cold water to room temperature water and hot water to room temperature water are shown in Tables 11, 12, 13, and 14. 
	Table 11 Statistical Analysis of the Log-Transformed PK Parameters of Buprenorphine Comparing Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg Administered with Pretreatment of Cold Water (Treatment A: Test) vs. Administered with Pretreatment of Room Temperature Water (Treatment C: Reference) (Study 4001650) 
	Figure
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	Figure
	Table 12 Statistical Analysis of the Log-Transformed PK Parameters of Naloxone Comparing Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg Administered with Pretreatment of Cold Water (Treatment A: Test) vs. Administered with Pretreatment of Room Temperature Water (Treatment C: Reference) (Study 4001650) 
	Table 12 Statistical Analysis of the Log-Transformed PK Parameters of Naloxone Comparing Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg Administered with Pretreatment of Cold Water (Treatment A: Test) vs. Administered with Pretreatment of Room Temperature Water (Treatment C: Reference) (Study 4001650) 


	Table 13 Statistical Analysis of the Log-Transformed PK Parameters of Buprenorphine Comparing Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg Administered with Pretreatment of Hot Water (Treatment B: Test) vs. Administered with Pretreatment of Room Temperature Water (Treatment C: Reference) (Study 4001650) 
	Figure
	Table 14 Statistical Analysis of the Log-Transformed PK Parameters of Naloxone Comparing Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg Administered with Pretreatment of Hot Water (Treatment B: Test) vs. Administered with Pretreatment of Room Temperature Water (Treatment C: Reference) (Study 4001650) 
	Figure
	Pretreatment of cold water had no effect on buprenorphine or naloxone Cmax and AUC values. The point estimate (90% CI) of the geometric mean ratio (cold water/room temperature water) for buprenorphine Cmax, AUClast, and AUCinf values are 102.77% 
	(87.52 – 120.69%), 95.68% (81.50 – 112.33%), and 97.84% (84.02 – 113.94%), respectively. The point estimate (90% CI) of the geometric mean ratio (cold water/room 
	Reference ID: 3973358 
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	temperature water) for naloxone Cmax, AUClast, and AUCinf values are 97.51% (79.91 
	– 118.98%), 98.70% (82.00 – 118.81%), and 98.64% (81.95 – 118.74%), respectively. 
	Pretreatment with hot water increased buprenorphine Cmax by 15% and had no effect on buprenorphine AUC values or naloxone Cmax or AUC values. The point estimate (90% CI) of the geometric mean ratio (hot water/room temperature water) for buprenorphine Cmax, AUClast, and AUCinf values are 114.86% (97.65 – 135.10%), 98.98% (84.17 – 116.39%), and 100.09% (85.81 – 116.74%), respectively. The point estimate (90% CI) of the geometric mean ratio (hot water/room temperature water) for naloxone Cmax, AUClast, and AUC
	(80.69 – 117.35%), and 96.88% (80.33 – 116.83%), respectively. 
	3.. How do the pretreatment with beverages of different pH values affect the bioavailability of Teva Buprenorphine/Naloxone Sublingual Film? 
	Pretreatment of low pH beverage (Sprite) decreased bupprenorpine Cmax and AUC values by 14-15% and decreased naloxone Cmax and AUC values by 30-36%, respectively. Pretreatment with high pH beverage (solution of ½ teaspoon of sodium bicarbonate) decreased buprenorphine Cmax and AUC values by 14-16%. Naloxone Cmax and AUC values were increased by 142% and 89-92%, respectively. 
	The effects of pretreatments with beverages with different pH values on buprenorphine and naloxone absorption from Teva buprenorphine/naloxone sublingual film (16/4 mg buprenorphine/naloxone) was evaluated in Study 4001651. This was an open-label, single-dose, 3-period, 3-treatment, 3-way crossover study in 24 healthy subjects with naltrexone block. Naltrexone acts as a competitive antagonist at opioid receptor sites. Naltrexone 50 mg was administered at approximately 12 hours prior and at 0.5 hours prior t
	pH of 3.34 (range 3.33-3.36)) at room temperature, a high pH beverage (solution of ½ 
	teaspoon of sodium bicarbonate (mean pH 7.99 (range 7.94-8.02)) at room temperature, 
	or room temperature water (mean pH value of 7.51 (range 7.47-7.60)). Subjects were 
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	instructed to swish the 60 mL beverage in his or her mouth and to swallow the beverage approximately 30 seconds before dosing. Each drug administration was separated by a washout of 14 days. 
	Buprenorphine concentration-time profiles are shown in Figure 5 and buprenorphine PK parameters are summarized in Table 15. Naloxone concentration-time profiles are shown in Figure 6 and naloxone PK parameters are summarized in Table 16. 
	Figure 5 Mean Buprenorphine Concentration-Time Profiles after Administration of Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg with a Room Temperature Low pH Beverage (Treatment A), Room Temperature High pH Beverage (Treatment B), or Room Temperature Water (Treatment C) (Study 4001651) 
	Figure
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	Figure
	Table 15 Pharmacokinetic Parameters of Buprenorphine after Administration of Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg with a Room Temperature Low pH Beverage (Treatment A), Room Temperature High pH Beverage (Treatment B), or Room Temperature Water (Treatment C) (Study 4001651) 
	Table 15 Pharmacokinetic Parameters of Buprenorphine after Administration of Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg with a Room Temperature Low pH Beverage (Treatment A), Room Temperature High pH Beverage (Treatment B), or Room Temperature Water (Treatment C) (Study 4001651) 


	Figure 6 Mean Naloxone Concentration-Time Profiles after Administration of Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg with a Room Temperature Low pH Beverage (Treatment A), Room Temperature High pH Beverage (Treatment B), or Room Temperature Water (Treatment C) (Study 4001651) 
	Figure
	Reference ID: 3973358 
	Reference ID: 4320607 
	Figure
	Table 16 Pharmacokinetic Parameters of Naloxone after Administration of Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg with a Room Temperature Low pH Beverage (Treatment A), Room Temperature High pH Beverage (Treatment B), or Room Temperature Water (Treatment C) (Study 4001651) 
	Table 16 Pharmacokinetic Parameters of Naloxone after Administration of Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg with a Room Temperature Low pH Beverage (Treatment A), Room Temperature High pH Beverage (Treatment B), or Room Temperature Water (Treatment C) (Study 4001651) 


	Statistical analysis of the log-transformed PK parameters of buprenorphine and naloxone comparing pretreatment with low pH beverage to water and high pH beverage to water are shown in Tables 17, 18, 19 and 20. 
	Table 17 Statistical Analysis of the Log-Transformed PK Parameters of Buprenorphine Comparing Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg Administered with Pretreatment of a Low pH Beverage (Treatment A: Test) vs. Administered with Pretreatment of Water (Treatment C: Reference) (Study 4001651) 
	Figure
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	Figure
	Table 18 Statistical Analysis of the Log-Transformed PK Parameters of Naloxone Comparing Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg Administered with Pretreatment of a Low pH Beverage (Treatment A: Test) vs. Administered with Pretreatment of Water (Treatment C: Reference) (Study 4001651) 
	Table 18 Statistical Analysis of the Log-Transformed PK Parameters of Naloxone Comparing Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg Administered with Pretreatment of a Low pH Beverage (Treatment A: Test) vs. Administered with Pretreatment of Water (Treatment C: Reference) (Study 4001651) 


	Table 19 Statistical Analysis of the Log-Transformed PK Parameters of Buprenorphine Comparing Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg Administered with Pretreatment of a High pH Beverage (Treatment B: Test) vs. Administered with Pretreatment of Water (Treatment C: Reference) (Study 4001651) 
	Figure
	Table 20 Statistical Analysis of the Log-Transformed PK Parameters of Naloxone Comparing Teva Buprenorphine/Naloxone Sublingual Film 1 x 16/4 mg Administered with Pretreatment of a High pH Beverage (Treatment B: Test) vs. Administered with Pretreatment of Water (Treatment C: Reference) (Study 4001651) 
	Figure
	Pretreatment of low pH beverage (Sprite) decreased bupprenorpine Cmax and AUC values by 14-15% and decreased naloxone Cmax and AUC values by 30-36%, respectively. The point estimate (90% CI) of the geometric mean ratio (low pH beverage/water) for buprenorphine Cmax, AUClast, and AUCinf values are 86.30% 
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	(74.45 – 100.05%), 84.77% (75.78 – 94.83%), and 84.52% (75.63 – 94.46%), respectively. The point estimate (90% CI) of the geometric mean ratio (low pH beverage/water) for naloxone Cmax, AUClast, and AUCinf values are 69.56% (54.74 – 88.39%), 63.99% (52.29 – 78.32%), and 65.00% (53.35 – 79.20%), respectively. 
	Pretreatment with high pH beverage (solution of ½ teaspoon of sodium bicarbonate) decreased buprenorphine Cmax and AUC values by 14-16%. Naloxone Cmax and AUC values were increased by 142% and 89- 92%, respectively. The point estimate (90% CI) of the geometric mean ratio (high pH beverage/water) for buprenorphine Cmax, AUClast, and AUCinf values are 84.01% (72.58 – 97.25%), 85.73% (76.73 – 95.79%), and 85.61% (76.69 – 95.57%), respectively. The point estimate (90% CI) of the geometric mean ratio (high pH be

	2.5 Analytical Section 
	2.5 Analytical Section 
	1.. Do the bioanalytical methods adequately validated for determining plasma concentrations of buprenorphine, norbuprenorphine, naloxone, and total naloxone? 
	Validated LC-MS/MS methods were used for the determination of buprenorphine, unconjugated naloxone, norbuprenorphine, naloxone (unconjugated naloxone), and total naloxone (unconjugated and conjugated naloxone) in human plasma. The bioanalytical methods are summarized in the following Table 21. 
	Table 21 Summary of Bioanalytical Methods 
	Study 
	Study 
	Study 
	Analyte 
	Calibration Range 
	QC 
	QC Precision (%CV) 
	QC Accuracy (% Bias) 

	3007599 
	3007599 
	Buprenorphine 
	20.0 to 10000 pg/mL 
	50.0, 120, 450, 1600, and 7500 pg/mL 
	4.27 to 5.42% 
	-3.21 to 0.999% 

	Norbuprenorphine 
	Norbuprenorphine 
	20.0 to 10000 pg/mL 
	50.0, 120, 450, 1600, and 7500 pg/mL 
	4.59 to 6.01% 
	-7.86 to -4.66% 

	Naloxone 
	Naloxone 
	2.00 to 1000 pg/mL 
	5.00, 12.0, 45.0, 160, and 750 pg/mL 
	4.00 to 5.30% 
	-2.16 to -0.93% 

	Total Naloxone 
	Total Naloxone 
	0.100 to 100 ng/mL 
	0.300, 0.750, 3.00, 12.0, and 75.0 ng/mL 
	5.02 to 6.15% 
	1.53 to 6.12% 

	4001650 
	4001650 
	Buprenorphine 
	20.0 to 10000 pg/mL 
	50.0, 120, 450, 1600, and 7500 pg/mL 
	2.32 to 5.40% 
	0.305 to 4.52% 

	Norbuprenorphine 
	Norbuprenorphine 
	20.0 to 10000 pg/mL 
	50.0, 120, 450, 1600, and 7500 pg/mL 
	3.26 to 4.67% 
	1.34 to 2.79% 

	Naloxone 
	Naloxone 
	2.00 to 1000 pg/mL 
	5.00, 12.0, 45.0, 160, and 750 pg/mL 
	2.97 to 7.52% 
	3.45 to 7.66% 

	Total Naloxone 
	Total Naloxone 
	0.100 to 100 ng/mL 
	0.300, 0.750, 3.00, 12.0, and 75.0 ng/mL 
	3.75 to 7.41% 
	3.30 to 5.95% 

	4001651 
	4001651 
	Buprenorphine 
	20.0 to 10000 pg/mL 
	50.0, 120, 450, 1600, and 7500 pg/mL 
	2.82 to 4.07% 
	0.953 to 3.55% 
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	Table
	TR
	Norbuprenorphine 
	20.0 to 10000 pg/mL 
	50.0, 120, 450, 1600, and 7500 pg/mL 
	2.99 to 4.61% 
	0.547 to 3.70% 

	Naloxone 
	Naloxone 
	2.00 to 1000 pg/mL 
	5.00, 12.0, 45.0, 160, and 750 pg/mL 
	2.85 to 6.17% 
	3.48 to 6.69% 

	Total Naloxone 
	Total Naloxone 
	0.100 to 100 ng/mL 
	0.300, 0.750, 3.00, 12.0, and 75.0 ng/mL 
	4.56 to 6.71% 
	4.13 to 4.93% 


	3 
	3 
	Labeling Recommendations 

	As of today (6/2/2016) labeling negotiation with sponsor is still ongoing. 
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	Appendix 

	4.1 Clinical Pharmacology Filing Memo 
	Figure
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	Figure
	NOA 208-042 .Buprenorphine and Naloxone .Sublingual Film 16 mg/4 mg .


	Sponsor: Teva Pharmaceuticals 
	Sponsor: Teva Pharmaceuticals 
	Filing Meeting .January 11 , 2015 .
	Figure
	Clin Pharm Comment Conveyed to Sponsor 
	• .
	• .
	• .
	Comment to Sponsor: Your evaluation of the bioequivalenceror unconjugated naloxone between your product and the reference product in Study 3007599 employed the Reference Scaled Average Bioequivalence method. Note that that acceptability of this method will be determined during the course of the review. 

	• .
	• .
	Sponsor's Response: Teva believes the Reference Scaled Average Bioequivalence methodology was applied appropriately and we acknowledge that acceptab1hty will be determined during the Agency's review. 

	• .
	• .
	Will ask sponsor to provide bioequivalence analysis on naloxone PK data using average bioequivalence approach (to be included in Day 7 4 letter). 


	Figure
	Figure
	Drug Product 
	• 
	• 
	• 
	Proposed strength: 16 mg buprenorphine/4 mg naloxone Sl film 

	• 
	• 
	Proposed indication: for the maintenance treatment of opioid dependence. 

	• 
	• 
	505(b)(2) NOA 

	• 
	• 
	Listed Drug: Suboxone sublingual film 2/0.5 mg, 4/1 mg, 8/2 mg, and 1213 mg (NOA 22
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	Figure
	Clin Pharm Program 
	Figure

	Figure
	• .
	• .
	• .
	Comparative BA Study 3007599 -One Teva Bup.Nal SL film 16 4 mg -Two Suboxone SL film 8 2 mg 

	• 
	• 
	Effect of temperature Study 4001650 


	-.Pretreatment wllh cold and hot vs room temperature beverage 
	• .
	• .
	• .
	Effect of pH Study 4001651 -Pt etrealment with low and high pH vs water 

	• .
	• .
	Each PK study was conducted in healthy adult subjects on a background of naltrexone blockage, consisting of naltrexone HCI tablets 50 mg administered orally at 12 h and at 30 min before study drug administration and at 12 h and 24 h after study drug administration (for a total of 4 naltrexone 50-mg doses 


	Figure
	Figure
	Comparative BA Study (3007599) 
	• .SD, R, 4-period, 2-treatment, 4-way full replicate design comparative BA study, healthy subjects (n = 80) 
	-A: 1 x Teva Bup/Nal SL film 16 mg/4 mg (test) -B: 2 x Suboxone® SL film 8 mg/2 mg (referenee) 
	Figure
	Study 3007599 Result -Equivalent BUP Exposure 
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	Figure

	Figure
	Impact of Pretreatment with Beverages at Different Temperatures (Study 4001650) 
	• SO, 3-P. 3-Trt. 3-Way CO study, fasting, healthy subjects (n =24). effect of pretreatment with beverages at different temperatures on BA of one Teva Bup/Nal SL film 16 mg/4 mg 
	-.A. 60 ml of cold Nater between OOC and 4oC 1 min before dosing (test) -B 60 ml of hot water ber...een 48oC and 520C 1 min before doslriQ(test) -C: 60 ml of room temperature water 1 min before dosing (reference) 
	Link
	Figure
	Study 4001650 Results -Buprenorphine .No effect with Cold, 15%Tin Cmax with Hot .
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	Figure
	Impact of Pretreatment with Beverages at Different pH Values (Study 4001651 ) 
	• SD, 3-P, 3-Trt, 3-Way CO study, fasting, healthy subjects (n =24). effect of pretreatment with beverages at different pH on BA of one Teva Bup/Nal SL film 16 mg/4 mg (all beverages administered at room temperature) 
	-.A: 60 ml of low pH beverage (Sprite) 1 min before dosing -B: 60 ml of high pH beverage (solution of !4 teaspoon of sodium bicarbonate) 1 min before dosing -C: 60 ml of room temperature water 1 min before dosing 
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	Figure
	Summary 
	BA of Teva BUP NAL SL film I x 16 mg 4 mg vs. Suboxone 
	SL film 2 x 8 m~2mg 
	-.BUP :ind NAL: ~wvalentexposure 
	• .Effects of pretreatment wrth beverages at different temperatures 
	-Low temperature No effect .-High temperature: BUP Cmax J15% .
	• .Effects of pretreatment with low and high pH beverages -Low pH 14-15%, rn BUP exposure, 25% J m NAL exposure -HIQh pH 14-16%L 1n BUP exposure; 141%1 in NAL Cmax and 
	91% ( in NAL AUCt 
	• .P1 oposed labehng "Prior to placement or the subhngual film stnp, 1t 1s recommended to nnse the mouth with a small volume or room-temperature water High pH beverages should be avoided prior to dosing." 
	" 
	Figure
	Figure
	Recommendation 
	• Filable from Clin Pharm perspective -PK datasets and bioanalytical reports are included 
	-.Final to-be-marketed formulation was used in all PK studies 
	• 
	• 
	• 
	Need to request OSI inspection on the pivotal relative BA Study 3007599 

	• 
	• 
	Comment to sponsor: Provide bioequivalence analysis on naloxone PK data using average bioequivalence approach. 
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	Individual Study Summary 

	4.2.1 
	4.2.1 
	Study 3007599 Synopsis 

	2. 
	2. 
	SYNOPSIS 


	Xame of Sponsor/Company: Teva Pharmaceuticals USA Xame of Finished Product: Buprenorphine HCl and naloxone HCl dihydrate sublingual film, 16mg/4mg 
	Xame of Sponsor/Company: Teva Pharmaceuticals USA Xame of Finished Product: Buprenorphine HCl and naloxone HCl dihydrate sublingual film, 16mg/4mg 
	Xame of Sponsor/Company: Teva Pharmaceuticals USA Xame of Finished Product: Buprenorphine HCl and naloxone HCl dihydrate sublingual film, 16mg/4mg 
	lndh;dual study table refening to p ut of dossier in which the indiYidual study 0 1· study table is p resented Yolume: 
	(For National Authority Use Only) 

	Xame of ActiYe Ingredients: Buprenorphine HCl and naloxone HCl 
	Xame of ActiYe Ingredients: Buprenorphine HCl and naloxone HCl 
	Reference: 


	Title of Study: A Single-Dose, Four-Period, Two-Treatment, Four-Way Full Replicate Bioequivalence Study of Buprenorphine Hydrochloride/Naloxone Hydrochloride Dihydrate 16 mg/4 mg Sublingual Film Strip under Fasted Conditions 
	Rationale for Amendment: A full clinical study report (CSR) for this study was submitted as part ofthe buprenorphine/naloxone 16 mg/4 mg sublingual film New Drug Application (NDA) in 2014. This CSR amendment supersedes the one in the original NDA submission to address the completion ofa full study database, Medical Dictionary of Regulatory Activities (MedDRA) coding ofall adverse events. addition of narratives for the subjects who discontinued from the study due to adverse events, and generation of a comple
	Inn stigators and Study Centers: 
	Figure
	(b)(4 J 
	(b)(4 ) 
	Study Center: Worldwide Clinical Trials Early Phase Services, LLC (WCT), 2455 NE Loop 410, Suite 150, San Antonio, Texas 78217 
	Publication (refen•nce): Results from this study have not been published at the time of approval of this report 
	Study Period: 13 January 2014 (first subject dosed) to 04 March 2014 (last subject completed) 
	Phase ofDenlopment: 1 
	Primary Objectin: The objecti\·e of this single-dose, open-label, randomized, four-period, two-treatment full replicate design study was to compare the rate of absorption and oral bioavailability ofa test formulation of buprenorphine and naloxooe, 16 mg/4 mg (sublingual film) manufactured by LTS (Lohmann Therapy Systems Corp.) for Teva Phannaceuticals USA to ai1 equivalem oral dose ofthe commercially available reference product, Suboxone~. (2 x 8 mg/2 mg) manufactured by Monosol Rx LLC for Reckitt Benckiser
	Reference ID: 3973358 
	Reference ID: 4320607 
	Reference ID: 3973358 
	Reference ID: 4320607 
	Bioavailability Study-Healthy Subjects Clinical Study Report Study 3007599 
	The me.an age ofsubjects was 34.3 years (range 18 to 50 ye.ars); 70.0% ofsubjects were men and 30.0% were women. The majority ofsubjects were white (67.5%) and evenly divided among Hispanic or Latino (50.0%) and not Hispanic or Latino (50.0%). Mean weight was 77.l kg (range 59 to 106 kg) and mean BMI was 26.6 kglm(range 21 to 30 kg/m) (Table 8). Subjects randomly assigned to each ofthe two treatment sequences were similar with regard to demographic characteristics. 
	2 
	2

	Dissolution Time ofSublingual Film: The mean dissolution tin1e (seconds) for Treatment A (occurrence 1) was 
	454.86 (range 104.00 -1230.00), for Treatment A (occurrence 2) was 369.04 (range 46.00 -1259.00), for Treatment B (occurrence 1) I 585.81 ), and for Treatment B (occurrence 2) 530.43 (range 108.00-Listing 16.2.5.1). 
	(range 140.00-3300.00
	2211.0). (Table 14.3.S.lO: 

	Phannacokinetic Results: The pharmacokinetic analysis set includes those subjects in the safety analysis set who had sufficient data to calculate the pharmacokinetic paranieters Cmn. AUCw,, and AUCmrfor buprenorphine. norbuprenorphine, unconjugated naloxone, and total naloxone for at le.a.~ two ad.mi.uistration periods, receiving at least one test formulation and one reference product, and who have sufficieut concentration-time data for phannacoki.netic analysis. 
	SeYeral quantifiable predose buprenorphine and norbuprenorphine concentration<> were obser.-ed throughout the study. The majority ofquantifiable predose concentrations were less than 5% ofthe Cm.,,,; therefore, the concentration data were included in die phamiacoki.netic and statistical analyses without adjustment. Subject (b)(SJ had predose concentration (Treatment A/Period 4) dlat was above 5% ofthe respective Cum. The norbuprenorphine data for Subject (b) (Bfin A/Period 4 were excluded from 
	a quantifiable norbuprenorphi.ne 
	Treatme.nt 

	pharmacokinetic and statistical analyses. 
	Data from 74 subjects that completed at least 2 study periods (one test formulation and one reference product) were included in die pharmacokinetic analyses and two 011e-sided tests procedure. Data from 55 subjects for bupre11orphine, unconjugated naloxone, and total naloxone that comple.ted all 4 srudy periods were included in the reference-scaled procedure. Data from 54 subjects for norbuprenorphine were included in the reference scaled procedure. 
	Mean concentration-time data by occurrence are shown in Synopsis Figures 1 through4. Results ofthe pharmacoki.netic (by occurrence) and statistical analyses are shown below in Synopsis Tables 1 dirough 10. 
	BioavailabiJity Study-Healthy Subjects Clinical Study Repo1t Study 3007599 
	Synopsi$ Figure I: )lean Plasma ConC'entration by Time Profile$ fol' Bupl'enol'phine in Healthy SubjeC"ts Administei·ed Buprenorphine HCI and Nalo:i:one HCI Dibydrate Sublingual Film (Treatment A) and Subo:i:one (Treatment B) (Pharmacokinetic AnaI;·sis Set) 
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	SOURCE: Sununary 14.2.1 
	Bioavailability Smdy-Healthy Subjects Clinical Study Report Smdy 3007599 
	Synopsis Figure 2: !\lean Plasma Concentration by Time Profiles for ~orbuprenorphine in Healthy Subjects Administered Buprenorphine HCI and );'aloxone HCI Dihydrate Sublingual Film (Treatment A) and Suboxone (Treatment B) (Phai·macokinetic Analysis Set) 
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	SOURCE: Summ ..lfY 14.2.2 
	Bioavailability Study-Healthy Subjects Clinical Study Report Study 3007599 
	Syn opsis Figun 3: i\Iean Plasma Concentration by Time Profiles for t:nconjugated Naloxone in Healthy Subject"5 _.\dministered Buprenorphine HCJ <1nd ='ialoxone HCI Dihyclrate Sublingual Film (Treatment A) and Suboxone (Treatment B) (Phannacokinetic Analysis Set) 
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	Note: The analyte label ·'naloxone" in Synopsis Figure 3 represents unconjugated naloxone. SOURCE: Summary 14.2.3 
	Bioav-ailability Study-Healthy Subjects Clinical Sn1dy Repol't Study 3007599 
	Synopsis f igure 4: ?.lean Plasma Concentration by Time Proftles for Total Nalo:rnne in Healthy Subjects ..\.dministered Buprenorphine HCl and NaJoxone HCl Dihyclrnte Sublingual f ilm (Treatment A) and Suboxone (T1·eatment B) (Pharmacokinetic Analysis Set) 
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	Clinical Study Repo1i Study 3007599 
	Synopsis Table I: Mean (Standard Denatiou) Pbannacokiuetic Parameters for Buprenorpbine After Administration ofBuprenorpbine HCl and Naloxone HCJ Dihydrate S11blingual Film {Treatment A) and Suboxone (Treatment B) (Pharmacokinetic Analysis Set) 
	A 
	A 
	A 
	B 
	B 

	Occurrence I 
	Occurrence I 
	Occunence 2 
	0 CCIU'l'ence 1 
	Occurrence 2 

	Variable 
	Variable 
	~=74) 
	(N=-04) 
	(N=71) 
	~=62) 


	T""" (h)• 
	T""" (h)• 
	T""" (h)• 
	1.25 (0.33, 3.00) 
	1.37 (0.50, 3.00) 
	1.50 (0.33. 3.00) 
	1.25 (0.50. 3.00) 

	c,,,.. (pg/mL) 
	c,,,.. (pg/mL) 
	6870 (3110) 
	5470 (2760) 
	7460 (2950) 
	5940 {2880) 

	AUCw. (h*pg/mL) 
	AUCw. (h*pg/mL) 
	6 1700 (22130) 
	52420 (22220) 
	67880 (22610) 
	56020 (20580) 

	AUCmr (b*pg/mL) 
	AUCmr (b*pg/mL) 
	64410 (22940) 
	55010 (23220) 
	71110 (23610) 
	58680 (21470) 

	AUCExmp(%) 
	AUCExmp(%) 
	4.27 (2.41) 
	4.90 (3.08) 
	4.43 (3.58) 
	4.53 (3.35) 

	A. (Uh) 
	A. (Uh) 
	0.0216 (0.0064) 
	0.0224 (0.0105) 
	0.0207 (0.0055) 
	0.0201 {0.0051) 

	T in (h) 
	T in (h) 
	34.44 {8.80) 
	34.81 (10.82) 
	36.58 (12.59) 
	36.66 (10.1 1) 

	T1as1 (h) 
	T1as1 (h) 
	137.55 (18.77) 
	131.74 (25.72) 
	140.29 (8.75) 
	138.20 (14.83) 

	C1,., (pg/mL) 
	C1,., (pg/mL) 
	SI.I (25.3) 
	46.8 (26.0) 
	53.4 (31.9) 
	46.2 (23.4) 


	SOURCE: Sunuuary 14.2.5. Listing 16.2.6.1. ."Median (range) is presented for Tlmlt' .C,..,.--maitimum observed plasma drug concentration; AUC;m=area under the pla.5ma drug concentration-time cunre .(AUC) from time zero to infinity; AUCi.,,=AUC from time zero to the time of the last measurable drug .concentration; Timx=time to maitimum observed plasma drug concentration; Ttirelimination half-life; .AUCExmp=lOOK(AlJC;m-AUCw.)/AUCc,r; ;\r:apparent plasma terminal elimination rate constant; Ti.srtime to last .m
	Synopsi~ Table 2: Mean (Standard Deviation) Pbannacokinetic Parameters for :-;01·bup1·enorphine After .Administration ofBuprenorphine HCl and Nalo:i:one HCJ Dihydrate SublinguaJ Film {Treatment A) and .Suboxone {Treatment B) (Pharmacokinetic Analysis Set) .
	-~ -~ B B Occurrence 1 Occurrence 2 Occurrence 1 Occunence 2 Yariable (-\'=74) (N=-03) (N=71) ~=-02) 
	Tim.'< (lit 1.00 (0.33. 48.00) 1.00 (0.50, 36.00) 1.00 (0.49, 36.00) 1.00 (0.50, 48.00) C..,, (pg/ml.) 3090 (1780) 2850 (1540) 3290 (1680) 3000 (1500) 
	AUCw. (h*pg/mL) 97410 (40340) 90200 {37650) 101900 (38780) 90550 (38550) 
	AUCmr (b*pg/mL) 107600 (47040) 99890 (42 190)115800 (53950) 98820 (40800)
	1 
	0 

	AUCE=p(%) 8.47 (7.75) 8.48 (12.71)' 9.38 (9.54) 6.76 (5.84)b Az (llh) 0.0220 (0.0074) 0.0235 (0.0077)' 0.0210 (0.0080) 0.0232 (0.0077)b 
	Tin (h) 35.54 (13.64) 34.55 (19.14)40.55 (25.58) 33.38 (12.08)b 
	1 

	T1as1 (h) 14U2 (14.31) 138.11 (21.84) 142.99 (4.86) 142.07 (6.59) 
	ch" (pgfmL) 162 (129) 126 (99 5) 173 (140) 122 (88.9) .SOURCE: Summary 14.2.6, Listing 16.2.6.2. .'N=62; "N=61 .'Median (range) is presented for Tam:· .
	C,..,.--maitimum observed plasma drug concentration; AUC;m=area under the pla.5ma drug concentration-time cunre .(AUC) from time zero to infinity; AUC1as1=AUC from time zero to the time ofthe last measurable drug .concentration; Tm.u=time to maitimum observed plasma drug concentration; Tll2=elimination half-life; .AUCExmp=lOOK(AlJC;m-AUCw.)/AUCc,r; ;\r:apparent plasma terminal elimination rate constant; Ti.srtime to last .measurable drug concentration; C1as1=last measurable drug concentration. .A=Test Fomml
	Reference ID: 3973358 
	Reference ID: 4320607 
	Reference ID: 3973358 
	Reference ID: 4320607 
	Reference ID: 3973358 
	Reference ID: 4320607 
	Reference ID: 3973358 
	Reference ID: 4320607 
	Reference ID: 3973358 
	Reference ID: 4320607 
	4.2.2 Study 4001650 Synopsis 
	4.2.2 Study 4001650 Synopsis 
	Clinical Study Report Study 4001650 
	2. SYNOPSIS 
	'.'iame of Sponso1·/Company: Teva Pharmaceuticals USA '.'iame of finished P.-oduct: Buprenorphine HCl and naloxone HCl dihydrate sublingual film, 16 mg/ 4 mg '.'iame of Actin Ingredients: Buprenorphine HCl and ualoxone HCl 
	'.'iame of Sponso1·/Company: Teva Pharmaceuticals USA '.'iame of finished P.-oduct: Buprenorphine HCl and naloxone HCl dihydrate sublingual film, 16 mg/ 4 mg '.'iame of Actin Ingredients: Buprenorphine HCl and ualoxone HCl 
	'.'iame of Sponso1·/Company: Teva Pharmaceuticals USA '.'iame of finished P.-oduct: Buprenorphine HCl and naloxone HCl dihydrate sublingual film, 16 mg/ 4 mg '.'iame of Actin Ingredients: Buprenorphine HCl and ualoxone HCl 
	Indh·idual stud~· tab le 1·efening to part of dossier in which the indhidual study 0 1· study table is presented Volume: Reference: 
	(For National Authority Use Only) 


	Title of Study: A Single-Dose, Three-Period, Three-Treatment, Three-Way Crosso\·er Study Comparing the Effect of Temperature on the Relative Bioavailability ofBuprenorphi.t1e Hydrochloride/Naloxone Hydrochloride Dihydrate Sublillgual Film, 16 mg/4 mg when Admillistered with Beverages ofDifferent Temperature 
	Rationale fo1· Amendment: A full clillical study report (CSR) for this srudy was subm.ined as part ofthe buprenorphine/naloxone 16 mg/4 mg sublingual film New Drug Application (NOA) in 2014. This CSR amendment supersedes the one in tbe original NOA submission to address the completion ofa full study database, Medical Dictionary ofRegulatory Activities (MedDRA) coding ofall adverse events, addition ofnarratives for the subjects wbo discontinued from the study due to adverse events, and generation ofa complet
	In\·estigato1'!; and Study Centers: 
	(b)(4f
	1ll\·esti11:ators· 
	(b)(4) 
	Srudy Center: Worldwide Clillical Trials Early Phase Services, LLC (WCT), 24SS NE Loop 410, Suite ISO, Sai1 Antonio, Texas 78217 
	Publication (reference): Results from this study have not been published at the time ofapproval ofthis report. 
	StudJ Pe1iod: 02 August 2014 (first subject dosed) to OS September 2014 (last subject completed) 
	Phase of Denlopment: 1 
	Primary Objectin: TI1e objective of this single-dose. open-L1.beL randomized, 3-period. 3-treatment crossover study was to assess the impact ofbeverage temperature on the relative bioavailability ofbuprenorphine HCUnaloxo11e HCl dihydrate sublingual film, l61ug/4 mg. 
	'.\'umber of Subjeds (Planned and •.\ualyzed): For this study, 24 subjects were pla1111ed to be enrolled; data from 24 subjects were analyzed for safety and data from a total of22 subjects (20 subjects per treatment) were ai1alyzed for pharmacokinetics. 
	Reference ID: 3973358 
	Reference ID: 4320607 
	Reference ID: 3973358 
	Reference ID: 4320607 
	. . 
	Clinical Study Repo1t Stndy4001650 
	Benn1ge Temperature: Each subject was required to consume approximately 60 mL ofbot water, cold water, or room temperature water 1 minute before study treatment administration. Exactly 1 minute prior to study drug administration. each subject was given 30 mL ofwater (cold. hot or room temperamre), per the assigned randomization sequence. The subject swished for 15 seconds, swallowed, and then started consllllling an additional 30 mL rinse (second aliquot) ofthe assigned pre-treatment. The second rinse start
	0.30-4.40) 
	0.20-4.70

	50. 74 °C (range ) and 50.80 °C (range ), respectively. The mean temperatures of aliquot 1 and 2 ofroom temperature water were 21.58 °C (range ) and 21.40 °C (range ), respectively (Table ; Listing 16.2.5.3). 
	48.60-53.50
	48.50-53.70
	19.90-24.90
	19.10-24.30
	14.3.5.10

	Phai-macokinetic Results: The pharma.cokinetic analysis set includes tl1ose subjects in the safety analysis set who had sufficient data to calculate the pharma.cokinetic parameters Cmu. AUC1as1• and AVCwfor buprenorphine. norbuprenorphine, unconjugated naloxone, and total naloxone for at least one administration period. 
	Data from a total of 22 subjects (20 subjects per tre.a.tment) were included in the pharmacokinetic and statistical analyses. 
	Quantifiable bupreoorphine and norbuprenorphine predose concentrations were obsen·ed for some subjects. Most quantifiable predose concentrations were less than 5% ofthe respecti\'e C= values and were therefore included in the pha.rmacokinetic and statistical analyses without adjustment. Subject (b) <bad a quantifiable predose norbuprenorphine concentration that was above 5% of the respective Cm,,. during Period 3 {Treatment B); norbuprenorpliine concentration data for Subject (b) <f1vere excluded from pharm
	61
	6

	Mean concentration-time data are shown in Synopsis Figures 1 through 4. Results ofthe pharmacokinetic and statistical analyses are shown below in Synopsis Tables l through 8. 
	Clmical Srudy Report Study 4001650 
	S~·nopsls Fifurt 1: :\Itan Plasm;a Concenfntion br Time Profiles for Bupnnorpbin• in Bultb~· Snbjtcts AdmiDnt•• w 8upnno1·pbtnt HCI a11d ="aloxoH HCI Dlb~·drate Subhllgual Ftl.m m1b Cold Btunge (T1eatment A). Hot Bnerage (Treatment 8). orBenrage at Room Ttmpera1uu (Tnacment C) (Pbarmaroklnfllr Analy,1s Set) 
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	Clinical Srudy Report Study 4001650 
	Srnopsis fiiUt'e 3: :\lean Plu ma Conceob..tioo b)· Time Pr ofiles for t"ocoajucared ~aloxoo• in Healthy Subjects AdmiDi<tntd Bupreoorpbine BCI and ='•loxooe HCI Dihydrat• Subliu..,al film "ith Cold a.,·•nc• {Trtalmtol A), Hot Beverage (Treaaneot B). or Beverage at Room Tempualurt {Trtalmtnt C) (Phaa m acoluutk Anal~sis Se t) 
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	Clinical Study Report Snidy 4001650 
	Sroopsis Fi,ure 4: ~leanPLisma Concentration by TiJne Profiles for Total Naloxooe lu Healthy Subjects Admiuiste.-.d Buprenorpbine HCI and J\aloxoue HCI Dihrd...te Subti11guol filin "itb Cold 9.,·•..-.11• 
	(Trtntmf'ut A). Bot Btvt-1·agt-(I're ntme-ut B), or Be\·eragt-at Room Ttmperaturt (Ta·tntmt-ut C) 
	(Pba rmacotlue!lc Analysts 5et) 
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	SOURCE: Sunuuary 14.2.4 
	Clinical Sn1dy Report Study 4001650 
	Synopsis Table 1: Mean (Standard De\iation) Pharmacokioetir Paramelel's for Buprenol'phioe After Administration of Buprenorpbioe HCI and ::\aloxone HCI Dihydrate Subliogual film with Cold Benrage (Trntment A). Hot Benrage (Treatment B). or Ben rage at Room Temperatun (Treatment C) (Pbannacokinetir Analysis Set) 
	A B c Yariable (::\=20) C::\=20) (::\=20) 
	T,...(h)' 
	T,...(h)' 
	T,...(h)' 
	1.12 (033, 2.00) 
	1.00 (0.50, 3.00) 
	1 00 (0.33. 2.00) 

	C...,. (pg/m.L) 
	C...,. (pg/m.L) 
	5940 (2nO) 
	6670 (4250) 
	5410 (2560) 

	AlX1uc(h*pg/m.L) 
	AlX1uc(h*pg/m.L) 
	52780 (19450) 
	54200 (24880) 
	55020 (20960) 

	A'GCmt (h*pg/mL) 
	A'GCmt (h*pg/mL) 
	56820 (22690) 
	56720 (2621 O) 
	57670 (22300) 

	AUCEx1111p(%) 
	AUCEx1111p(%) 
	5.97 (5.59) 
	4.87 (3.86) 
	4.46 (2.23) 

	A. (llh) 
	A. (llh) 
	0.0180 (0.0057) 
	0.0209 (0.0043) 
	0.0197 (0.0028) 

	T112 (h) 
	T112 (h) 
	42.94 (16. 13) 
	34.74 (7.79) 
	35.83 (5.20) 

	r...,(h) 
	r...,(h) 
	139.20 (9 85) 
	128.40 (26. 15) 
	138.08 (10.52) 

	CL'11 (pg/m.L) 
	CL'11 (pg/m.L) 
	54.0 (51.5) 
	45.8 (27. 7) 
	48.2 (29.9) 


	SOURCE:Sumnwy 14 2.5, Listing 16.2.6.1 "Median (range) IS presented for Tam· C.,.,.--maximum observed plasma drug concentration: AUC;,,r=area under the plasma drug concentration-time cu1Ye (At;C) from rime zero to mfin.ity; AUC1as1=AUC from time zero to the time ofthe last measurable drug concentrat1ou; T mu--time to maximum obse1Yed plasma drug concentration; T 1relimmation half-life; At;CEm1'>=100x(At;CmrAUCm.)fAUCm: A.=apparent plasma terminal elimmauoo rate constant; T111,=time to last measurable drug c
	Synopsis Table 2: :\l ean (Standard De\iation) Pharmacokioetic Parameters for ::\or buprenorphine After Admlnish·ation of Buprenorpbioe HCI and ::\aloxone HCI Dihydrate Subliofual film "itb Cold Benrage (Treatment A). Hot Benrage (Treatment B). or Benrage at Room Temperature (Treatment C) (Pharmacokinetk • .\.oalysis Set) 
	A 
	A 
	A 
	B 
	c 

	\ ·a riable 
	\ ·a riable 
	0=20) 
	0=19) 
	0=20) 

	T...,. (h)1 
	T...,. (h)1 
	0. 75 {0.33, 4.00) 
	0.75 (0 so. 6.03) 
	1.00 {0.50. 36.00) 

	C,...(pg/mL) 
	C,...(pg/mL) 
	3780 (2580) 
	3200 {1960) 
	3 150 (1900) 

	AUC1u1 (h*pg/mL) 
	AUC1u1 (h*pg/mL) 
	90360 (40690) 
	88580 ( 48870) 
	93220 {49010) 

	AUCmt (b*pg/mL) 
	AUCmt (b*pg/mL) 
	99280 {47910) 
	94060 (53880) 
	98740 {52160) 

	AUCEx...,(%) 
	AUCEx...,(%) 
	7.09 (7.78) 
	5.59 (4.13) 
	5.30 {3.30) 

	A.. (1/h) 
	A.. (1/h) 
	0.0228 {0.0083) 
	0.0252 (0.0061) 
	0.0240 {0.0061) 

	T1ri (h) 
	T1ri (h) 
	36.03 {18 04) 
	28.91 (6.8 1) 
	30.69 (7 .67) 

	T1u1 (b) 
	T1u1 (b) 
	140.4 1 (8.80) 
	135.16 (22.92) 
	141.60 (7.39) 

	C"",(pg/m.L) 
	C"",(pg/m.L) 
	124 (111) 
	115 (103) 
	112 (77.7) 


	SOURCE:Summ.-uy 14 2.6, Listing 16.2.6.2 ."Median (range) 1s presented for T a:axC_.--maximum observed plasma drug concentration; AUC~-arca under the plasma drug concentration-time cUf\·e .(AtiC) from time zero to mfin.ity; AUC1as1=AUC from time zero to the time ofthe last measurable drug .concentration; T ,_--time to maximum obserwd plasma drug concentration; Ti ~limination half-life; .
	At;CEm1'>=100x{At;~AUCi..J/AUCm; )..,=apparent plasma terminal elimmauoo rate constant; T1as.=time to last .measurable drug concentration; Ci..rlast measurable drug concentration. .A=Cold Beverage. B=Hor BC\·erage, C=Room Temperature. .
	Reference ID: 3973358 
	Reference ID: 4320607 
	Reference ID: 3973358 
	Reference ID: 4320607 
	~ 
	Clinical Study Report Study 4001650 
	Synopsis Table 7: Statistical Analysis of the Log-Transformed Systemic Exposure Paramete1·s of L"nconjugated Naloxone (Pharmacokinetic Analysis Set) 
	Table
	TR
	Geometric :\lean• 
	90%CI' 

	Val'iable 
	Val'iable 
	A ~=20) 358.7820 959.4326 991.6208 
	c (N=20) 367.9538 972.0428 1005.2567 
	Ratio (%)b (A/C) 97.51 98.70 98.64 
	Lon-er 79.91 82.00 81.95 
	Upper 118.98 118.81 118.74 

	Variable 
	Variable 
	Geom etB ~=20) 
	d c :\lean• c (N=20) 
	Ratio (%)b (B/C) 
	90% Lower 
	c:r Upper 


	Figure
	387.3220 
	387.3220 
	387.3220 
	367.9538 
	105.26 
	86.09 
	128.71 

	945.8740 
	945.8740 
	972.0428 
	97.31 
	80.69 
	117.35 

	973.8503 
	973.8503 
	1005.2567 
	96.88 
	80.33 
	116.83 


	SOURCE: Listings 16.1.9.7 through 16.1.9.9 
	•Geometric Mean for Cold Benuge (A), Hot Beverage (B), and Room Temperature (C) based on Least Squares Mean of log-1r.msfo1med parameter values b Ratio(%) = Geometric Mean (A or B)IGeometric Mean (C) c 90% Confidence Interval Cm,_,=maximum observed plasma drug concentration; AUC;,,Farea m1der the plasma drug concentration-time curve (AUC) from time zero to infinity; AUC1as1=AUC from time zero to the time of the last measurable drug concentration 
	Synopsis Table 8: Statistical Analysis of the Log-Transformed Systemic Exposure Parnmete1·s of Total l'ialoxone (Phar-macokinetic Analysis Set) 
	Geomeh·ic 1\Iean• 
	Geomeh·ic 1\Iean• 
	Geomeh·ic 1\Iean• 
	90% CI' 

	A 
	A 
	c 
	Ratio (o/o)b 

	Var-iable 
	Var-iable 
	(N=20) 
	(l\"=20) 
	( . .\IC) 
	Lower 
	Uppe1· 

	TR
	55.9827 
	53.5065 
	104.63 
	75.89 
	144.25 

	TR
	11 1.4456 
	110.8245 
	100.56 
	74.30 
	136.09 

	TR
	114.8419 
	114.1084 
	100.64 
	74.83 
	135.37 


	GeometTic :.\lean• 
	GeometTic :.\lean• 
	GeometTic :.\lean• 
	90o/o er' 

	B 
	B 
	c 
	Ratio (o/o)b 

	Val'iable 
	Val'iable 
	(N=20) 
	(N=20) 
	(B/C) 
	Lower 
	Upper 

	TR
	39.1781 
	53.5065 
	73.22 
	52.94 
	101.28 

	AUCu.1 
	AUCu.1 
	86.4980 
	110.8245 
	78.05 
	57.49 
	105.95 

	AUCw 
	AUCw 
	89.8469 
	114.1084 
	78.74 
	58.36 
	106.22 


	SOURCE: Listings through I6.L9.l.Z 
	16.1.9.10 

	•Geometric Mean for Cold Be\·erage (A). Hot Beverage (B). and Room Temperature (C) based on Least Squares Mean of log-transformed parameter values b Ratio(%)= Geometric Mean (A or B)/Geometric Mean (C) c 90% Confidence Interval C"""=maximum obser.·ed plasma drug concentration; AUC;,,rarea under the plasma drug concentration-time curve (AUC) from time zero to infinity; AUC1asr=AUC from ti.me zero to the tim.e ofthe last measurable drug concentration 
	The average bioavailability of buprenorph.ine, norbuprenorphine, llllconjugated naloxone. and total naloxone after pretreatment with cold and hot beverages was generally within 20% ofthat after pretreatment with 
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	APPEARS THIS WAY ON ORIGINAL 
	Reference ID: 3973358 
	Reference ID: 4320607 
	Reference ID: 3973358 
	Reference ID: 4320607 
	4.2.3 Study 4001651 Synopsis 
	4.2.3 Study 4001651 Synopsis 
	Clinical Study Repo11 Study 4001651 
	2. SYNOPSIS 
	:Xame of Sponsor/Company: Teva Pharmaceuticals USA :Xame of Fiui.~hedProduct: Buprenorphine HCI and naloxone HCl dihydrate sublingual film, 16 mg/4 mg 
	:Xame of Sponsor/Company: Teva Pharmaceuticals USA :Xame of Fiui.~hedProduct: Buprenorphine HCI and naloxone HCl dihydrate sublingual film, 16 mg/4 mg 
	:Xame of Sponsor/Company: Teva Pharmaceuticals USA :Xame of Fiui.~hedProduct: Buprenorphine HCI and naloxone HCl dihydrate sublingual film, 16 mg/4 mg 
	Indh"idual study table referring to part of dossier iu ~hich the iudh·idual study or study table is presented \"olume: 
	(For National Authority Use Only) 

	:Xame ofActin IugrecUent: Buprenorphi11e HCl and naloxone HCI 
	:Xame ofActin IugrecUent: Buprenorphi11e HCl and naloxone HCI 
	Refe1·ence: 


	Title of Study: A Single-Dose, Three-Period, Three-TreatIUeut, Three-Way Crossover Study Comparing the Effect ofBeverage pH on the Relative Bioavailability ofBuprenorphine Hydrocltloride/Naloxone Hydrocltloride Dihydrate Sublingual Film, 16 mg/4 mg 
	Rationale for Amendment: A full dinical study report (CSR) for this study was submitted as part ofthe buprenorphine/ualoxone 16 mg/4 mg sublingual film New Drug Application (NDA) i.t12014. This CSR amendment supersedes the one in the original NDA submission to address the completion ofa full snidy database, Medical Dictionary ofRegulatory Activities (MedDRA) coding ofall adverse events. addition ofnarratives for the subjects who discontinued from the study due to adverse evellts, and generation of a complet
	Innstigator.s and Study Centers: 
	(b)(4JInvestigators: (b)(4) ______________ 
	Study Center: Worldwide Clinical Trials Early Phase Services, LLC (WCT), 2455 NE Loop 410, Suite 150, San Antonio, Texas 78217 
	Publication (1·efe1·ence): Results from this study have not been published at the ti.tne ofapproval ofth.is report. 
	Study Period: 10 August 2014 to 13 September 2014 Phase ofDevelopment: 1 
	Primary Objedfre: The objective ofthis single-dose, open-label, randomized, three-period, three-treatment crossover study was to assess the i.tnpact ofbeverage pH 011 the relative bioavailabil.ity ofbuprenorpltine HCVnaloxone HCI dihydrate 16 mg/4 mg sublingual film. 
	'.'\umber of Patients (Planned and Analyzed): For this snidy, 24 subjects were planned to be enrolled; data from 24 subjects were safety and data from a total of24 subjects were analyzed for phannacokinetics. 
	analyze.cl for 

	Diaguosh aud i\Iaiu Criteria for Iuclusiou: Subjects were included in the study ifall ofthe following main criteria were met (not all inclusive): Healthy, non-smoking males or healthy, non-smoking females who '\\·ere neither 
	Reference ID: 3973358 
	Reference ID: 4320607 
	Clinical Study Report Study 4001651 
	Pharmacokinetic Valiables: For each treatment ofthe buprenorphine HCI and naloxone HCI film, the follo"Wing pharmacokinetic parameters for buprenorphine, norbuprenorphine, unconjugated naloxone, and total naloxone were calculated, ifappropriate: 
	dihydra.te sublingual 

	• 
	• 
	• 
	Cmu by inspection (without interpolation) 

	• 
	• 
	Tmu 

	• 
	• 
	AUCtxtlOP percentage extrapolation calculated as (AUCmt-AUClasl)/(AUC;,,i)xlOO 

	• 
	• 
	~and associated T 112 


	Statistical Considerations: Concentration-time data were received fromni>lll and were subsequently analyzed using noncompartmental methods in Phoenix™ WinNonlin"' (Version 6.3 , Pharsight Corporation). Concentrationtime data that were below the limit ofquantification (BLQ) were tre.ated as zero in the. da.ta SUillJllllrization and descriptive statistics. In the pharmacolcinetic analysis, BLQ concentrations were treate.d as zero from time-zero up to the tin1e at which the first quantifiable concentration wa
	4
	concentratio.ns were treated as "

	Analysis ofvariance (ANOV A) and the Sclmirmann 's two one-sided t-test procedures at the 5% significance leve I were applied to the log-transformed pharmacolcinetic e.xposure parameters, Cma,;, AUC1a;,, and AUCfD!. The 90% confidence interval for the ratio ofthe geometric means (Test/Reference) was calculated. No tre.atment effect (bioequivalence) was declared if the lower and upper confidence intervals were within 80% to 125%. 
	Summa1:r of Result~ 
	Subject Disposition and Demogl'apby: Of tile 24 subjects randomly assigned to a treatment sequence, all 24 received at least l dose.ofstudy drug and were evaluated for safety in the study. A total of4 ( 16. 7%) subjects discontinued from the study. 
	The reasons for discontinuation were: 2 (8.3%) due to adverse event and 2 (8.3%) due to protocol deviation (assessed as protocol violations). 
	The mean age ofsubjects wa.; 32.0 years (range 19 to 49 years); 66 .7% ofsubjects were men and 33.3% were women. The majority ofsubjects were white (75.0%). Slightly less than half (41.7%) ofsubjects were Hispanic or Latino, while the remaining subjects (58.3%) were not Hispanic or Latino. Mean weight was 78.5 kg (range 61 to 
	106 kg) and mean BMI was 26.9 kg/m(range 21 to 32 kg/m ). Subjects randomly assigned to each oftbe 6 treatment sequences were, in general, similar with regard to demographic characteristics. given the small saniple size. 
	2 

	Dissolution of Sublingual Film: Subjects were dosed with study drug in accordance with the protocol and were monitored for the dissolution of the sub lingual film. The tinie to complete dissolution ofthe sub lingual film was recorded following each administration to ensure completion ofdosing. The mean dissolution time (seconds) for Treatment A (low pH beverage) was 303.09 (range 62.00-1149.0). for Tre.atment B (high pH beverage) 287.25 
	Clinical Study Report Study 4001651 
	(range 
	65.00-1259.00
	). and for Treatment C (room temperature water) 327.7-t (range 56.00-1312.00). 
	(Table H.3.5.10; Lisung 16.2.5.1). 

	Bent-age pH: Each subject was requ1ted to collSWlle approximately 60 mL ofa low pH beverage. a high pH be•erage, or room temperature water 1 minute before smdy treatment admi.nistrauon The mean pH ofTI"eatment A (low pH beverage) was pH ofTI"eatmeot B (lugh pH beverage) was 7.99 (range ). The mean pH ofTreatment C (room temperature water) was 7.51 (range 7 47-7.60). 
	3.34 (range 3.33-3.36). The mean 
	7.94-8.02

	Pbarmacokinetks Results: The pharmacokinetic analysis set includes those subjects in the safety analysis set who bad suffictetll data to calculate the pharmacokinetic parameters c,_.AUCw., and AUC=for buprenorphine. norbuprenorphine. unconjugared naloitone. and roral ualoitone for ar least one administration penod 
	Data from a total of24 subjects were included in the phannacokinetic and statistical analyses.. 
	.Mean concentration-time data are sho\\11 in Synopsis Figures l throu~4. Results of the pbannacokinetic and statistical analyses are shown below in Synopsis Tables l through 8. 
	Synopsis Figure l: :\lean Plasma Cou<"eutrntiou by Time Profiles for Bup1·euorphiue in Healthy Subjeds 
	Administered Bup1·enorphine HCI aud Naloxone HCI Dihydrnte Subliugual Film with a Low pH Benrage 
	(Treatment.\), High pH Beverage (T1·eatmeut B), 0 1· Room Temperntui·e Water (Treatment C) 
	(Pharmarnld.ueti<" Analysis Set) 
	Analyte=BUPRENORPHINE 
	-0-A _.._ B
	~ 
	c: 
	-e-c
	~ 
	c: 
	c: 
	c: 

	c: 
	c: 


	8 
	"' 
	f 
	'.'.)' E ~ c: 4000 0 
	2000 0 24 96 120 144
	48 72 lime (h) 
	48 72 lime (h) 


	SOURCE: Summary 14.2.1 
	Synopsis figure 2: l\lean Plasma Coucenn·ation by Time Profiles for ~orbup1·enorpWne in Healthy Subjects Administered Bup1·enorpbine HCI and :'\aloxone HCI Dihydnte SubliniUal film mth a Low pH Benrage {Treatment A}. High pH Benrage (Treatment B}. or Room Tempentm·e Wat.r (Treatment C} (Pharmacokioeiic Ana~·sis Set} 
	Analyte=NORBUPRENORPHINE 
	2500 :J" 2000 ~ 5 1500 "' --A ~ c ~ 1000 --s -c c i 500 0 0 24 48 72 96 120 144 
	Time (h) 
	SOURCE· Summary 14.2 2 
	S~uopsas flgu1t .3: ~lean Pwm."l Concentration b~ Time P1otws for t:ucou1ug:ated ~aloxont lo Hn.lthy Subjects AdU11nlste1 ed Bupreno1 phine BCI a11d ~aloxont BCI Dih~ d1 ate Subliugual film" 1th a Lo,,-pH Bf\·erngt (Trutmeot A}. Hifb pH Benra:e {Treatmen1 B). or Room Temperature Water (Treatment C} (Pbarmacokinetic Aoalysi~ Set} 
	1500 I ~ 1000 J 500 ~ J: 0 0 8 16 24 32 --A -+-B_, 
	Analyte•NALOXONE 
	Time (h) 
	~otr Tiit anal)1~ 13~1 ·iu1oxooe-in Synopsis Fi~3 rq>r~m:s WJCOl.lJUllatcd n;iloxont 
	SOURCE Summary 14 .:! 3 
	Synopsis fl1111n 4: i\fuu Plasma Concentration by Time Profiles for Total ~aloxoue ID Healthy Subjects Administered Bupreuorphine BCJ and 1'aloxone BCI Dihydrnte Subliugual FUm "itb a Low pH Benrage (frtalmeut A). Bl11b pH Benrage (frealmeul B). or Room Temperature Waler (f1·utmeot C) (PbumMokinflk Aua~·sis Set) 
	Analyte=lOTAL NALOXONE 
	so :::r i 40 g 30.., ~ ! 20 c:., i' 10 0 -Q-A _,,__ B --c 
	0 8 16 24 32 40 48 Time{h) 
	SOURCE Summ:uv 14 24 S~·nopsis Table 1: '.\lean (Standard Denation) Phumacokioetic Parilmeten for Bupnnorphint' After Administration of Buprenorphioe HCI and ~aloxone HCI Dlhydrate Sublinpal ftlm mth a Lon-pH Be,·et a11e (fteatment .-\).High pH Benrage (Treatment B). 01 Room Tempe1 iltut e \Yate1 (Taatment C) (Pbil1·macokinetic Analysis et) 
	.-\ B c 
	Y01riable ~=21) ~=23) ~=ll) 
	T-(b)" c_, (pg,'mL) AUC1n1 (h*pg/mL) AUCu,c (b•pg/mL) AUCEz:lr.\p (• •) 
	~(lib) 
	T1l (h) .Tw. (h) .C, ,(pp/mL) .
	1.00 (0.50. 2.00) .5180 (2070) .48600 (16250) .50890 (16760) .4.69 (2..13) .0 0226 (O 0089) .3-U 2 (10.13) .128.45 (28.77) .46 5 (20. I) .
	I 00 (0 33. 250) .5070 (2010) .48460 (13070) .50910 (13550) .4.92 (2.59) .0 0202 (0 0045) .36 09 (8.38) .134.61 (21.39) .47 I (25 I) .
	I 25 (0.50. 2 SO) .5990 {3650) .54970 (20680) .58010 (21830) .5.18 (1.97) .0 .0200 {0.0059) .3 7 .36 (I 0.25) .132.58 (25.87) .56 9 (28 S) .
	SOURCE Summary 14 2 5. L1s11ng 16 2.6 I. .~iedUll(range) as pRscnted for T 1!21· .C.u=max.1mum obscrvcd plasma drug coocelll1'3tion: AliCl:>F2fea undtt the plasma drug curYe .(AliC) from ~zero to : AuCi.u=AUC from time zero to lhe tune ofthe last measurable drug .cooc:enrranon. T ...=time to owwnum observed plasma drug cooc:tntr:moo. T 1 Rhnunauon half-hfe. .AUCElmlp=IOOx(AUCurAt:Cn)IAt:Cm: A,;--apparent plasma lerminal elurunatioo rate constant. T....--timc to last .measurable drug c:oncentnnon. Ci.;=last 
	concentr.11100-ti.mc 
	m.fio.uy

	Synopsis Table 2: i\Iean (Standard De\iation) Pharmacokinetic Parameten for Xorbuprenorpbine After Administration of Buprenorphine HCI and Naloxone HCI Dihydrate Sublingual Film with a Low pH BeYerage (Treatment A), High pH Benrage (Treatment B). or Room Temperatw·e Water (Treatment C) (Ph•umacokinetic Anal~·sis Set) 
	A B c Ya1·iable 0=21) 0=23) 0=21) 
	Tm.,_~ (h)' .Cum (pg/mL) .AUCb>t (h*pg/mL) .AUC1m (h*pg/mL) .AUCExmp(%) .
	A. (1/h) Tm (h) TlaSI (h) 
	C1• ., (pg/mL) 
	0.75 (0.50, 12.00) .2770 (1230) .80550 (33860) .85800 (36470) .5 .78 (4.75) .0.0216 (0.0059) .34 .85 (11.39) .143.34 (4.11) .90.2 (64.5) .
	1.00 (0.50, 12 00) 2720 (1070) 83120 (22400) 88620 (24160) 5.89 (S.OS) 0.0222 (0.0069) 34.49 (11.68) 144.01 (0.04) 95.9 (59.7) 
	1.00 (0.50, 12 00) 2720 (1070) 83120 (22400) 88620 (24160) 5.89 (S.OS) 0.0222 (0.0069) 34.49 (11.68) 144.01 (0.04) 95.9 (59.7) 
	1.00 (O.SO, 2.50) 2470 (968) 79590 (26750) 86430 (32140) 6.69 (5.29) 0.0221 (0.0059) 33. 77 (10.23) 140.58 (8.61) 119 (95.8) 

	SOURCE: Sununary 14.2.6, Listing 16.2.6.2. .'Median (range) is presented for Tam· .Cm:a=maximum observed plasm.a drug concentration: AUC;,,f=area under the plasma drug concentration-time curve .(AUC) from ti.me zero to infinity; AUC1.u,=AUC from ti.me zero to the time ofthe last measurable drug .concentration; T mu=time to maximum observed plasma drug conceJ1tration; Tu=elimination half-life; .AUCExmp=lOOx(AUC;m-AUCia.u)/AUC;m; A,=apparent plasma terminal elimination rate constant; Ti.m=ti:me to last .measu
	Synopsis Table 3: l\Iean (StandaJ"d De'l>iation) Phannacokinetic Parameters for l:nconjugated Naloxone .-.\.fte1· .Administration ofBuprenorphine HCI and Naloxone HCI Dihydrate Sublingual Film lTith a Low pH .BeYerage (Treatment A), High pH Beverage (Treatment B), or Room Temperatme Water (Treatment C) .
	(Pharmacokinetk Analysis Set) 
	(Pharmacokinetk Analysis Set) 
	(Pharmacokinetk Analysis Set) 

	A 
	A 
	B 
	c 

	Variable 
	Variable 
	0=21) 
	C'=23) 
	0=21) 

	Tm..u (h)' 
	Tm..u (h)' 
	0.50 (0.33, 1.25) 
	0.50 (0.33. 1.00) 
	0.74 (0.33. 1.50) 

	Cmu (pg/mL) 
	Cmu (pg/mL) 
	301 (162) 
	1200 (1120) 
	440 (431) 

	AUC!Jst (h*pg/mL) 
	AUC!Jst (h*pg/mL) 
	701.8 (334. 7) 
	2206 (1409) 
	1044 (729.5) 

	AUC;m (h*pg/mL) 
	AUC;m (h*pg/mL) 
	723.6 (336.0) 
	2222 (1408) 
	1068 (728. 7) 

	AUCr:xm,p(%) 
	AUCr:xm,p(%) 
	4.12 (3.45) 
	1.02 (0.70) 
	2.79 (2.21) 

	~(lib) 
	~(lib) 
	0.2020 (0.0870) 
	0.2282 (0.1018) 
	0.1809 (0.0984) 

	T112 (h) 
	T112 (h) 
	4.21 (2.07) 
	3.90 (2.18) 
	5.56 (4.28) 

	T1asr (h) 
	T1asr (h) 
	18.57 (6.17) 
	22.26 (5.76) 
	22.50 (5.87) 

	Ci.,. (pg/m.L) 
	Ci.,. (pg/m.L) 
	3.83 (1.48) 
	3.09 (0.916) 
	3.00 (0.967) 


	SOURCE: Summary 14.2.7, Listing 16.2.6.3. ."Median (range) is presented for T nn."<· .Cm...=m.axi.mum obserYed plasma drug concentration; AUC;,,f=area under the pla.~m.a drug concentration-time curve .(AUC) from ti.u1e zero to infinity; AUC1ur=AUC from time zero to the time of the last measurable drug .concentration; T Dll.,=time to maximwn observed plasma drug concentration; T 1n=eliminatiou half-life; .AUC&inp=lOOx(AuC;m-AUCLts,)/AUC;m; >..=apparent plasma terminal elimination rate constameasurable drug c
	nt; TLtsrti.me to last .

	Reference ID: 3973358 
	Reference ID: 4320607 
	Clinical Study Repo1i Study 400165 1 
	Synopsi~ Table 6: Statistiral Analysis of the Log-Transformed Systemic Exposure Parameters of :"orbuprenorphine (Pbarmacokinetic Aual)·sis Set) 
	Geometric :\lean• 
	Geometric :\lean• 
	Geometric :\lean• 
	90% ct 

	A 
	A 
	c 
	Ratio (o/o)b 

	Va1iable 
	Va1iable 
	0=21) 
	(N=21) 
	(A/C) 
	Lowu 
	Upper 

	Cimx 
	Cimx 
	2484.7311 
	2282.5202 
	108.86 
	9203 
	128.76 

	AUC1as1 
	AUC1as1 
	74517.3104 
	75999.1397 
	98.05 
	87.48 
	109.89 

	AUC;m 
	AUC;m 
	79251.1 027 
	81497.4652 
	97.24 
	86.57 
	109.23 


	Geometric :\lean• 
	Geometric :\lean• 
	Geometric :\lean• 
	90% ct 

	B 
	B 
	c 
	Ratio (o/o)b 

	\·ariable 
	\·ariable 
	0=23) 
	(N=21) 
	(B/C) 
	Lowu 
	Upper 

	ct!!ll 
	ct!!ll 
	2459.9497 
	2282.5202 
	107.77 
	91.27 
	127.26 

	AUC12st 
	AUC12st 
	76800.1 731 
	75999.1397 
	101.05 
	90.27 
	113.13 

	AUC;,,r 
	AUC;,,r 
	81687.1015 
	81497.4652 
	100.23 
	89.34 
	112.45 


	SOURCE: Listings 16.1.9.4through 16.1.9.6. 
	•Geometric ~fr.an for Low pH Beverage (A), High pH Beverage (B), and Room Temperature Water (C) based on Least Squares Mean oflog-transformed parameter values 1> Ratio(%) =Geometric Mean (A or B)/Geometric Mean (C) c 90% Confidence Interval Cmu=ma.'ltimum observed plasma drng concentration; AUC;,u=area under the plasllL1 drng concentration-time. curve (AUC) from time zero to infinity; AUCru.=AUC from time zero to the time ofthe last measurable drug concentration 
	Table 7: Statistical Analysis of the Log-Transformed S)·stemic E:q>osue Parameters of{;nconjugated :"alo:i:one (Pharmacokiuetic . .\.nalysis Set) 
	Geomehic :\lean• 900/oCt A c Ratio (%) 1> \ 'a1iable (X=21) (N=21) (A/C) Lower Upper 
	Figure
	238.3285 342.6151 69.56 54.74 88.39 575.1872 898.8082 63.99 52.29 78.32 600.9381 924.4982 65.00 53.35 79.20 
	Geomehic :\lean• 
	Geomehic :\lean• 
	Geomehic :\lean• 
	90%Ct 

	B 
	B 
	c 
	Ratio (%)b 

	Variable 
	Variable 
	0 =23) 
	(N=21) 
	(B/C) 
	Lower 
	Uppe1· 

	clll:lX 
	clll:lX 
	828.1384 
	342.6151 
	241.71 
	190.69 
	306.39 

	AUC1a.1t 
	AUC1a.1t 
	1722.3238 
	898.8082 
	191.62 
	156.89 
	234.04 

	AUC;m 
	AUC;m 
	1745.5301 
	924.4982 
	188.81 
	155.28 
	229.58 


	SOURCE: Listings 16.1.9.7 dtrough 16.1.9.9. 
	• Geometric Mean for Low pH Beverage (A), High pH Beverage (B), and Room Temperature Water (C) ba5ed on Least Squares Mean oflog-transformed parameter values b Ratio(%) = Geometric Mean (A or B)/Geometric Mean (C) < 90% Confidence Interval Cm:u:=maximum observed plasma drng concentration; AUCmt=area under the plasma drng concentration-time curve (At.;C) from time zero to infinity; AUC1a,.=AUC from time zero to the time ofthe last measurable drug concentration 
	Clinical Study Report .Study4001651 
	Synopsi> Table 8: Statistical Aualysis of the Log-T1·ansformed Systemic Exposm·e Parameters of Total :"aloxoue (Pba1·marokiuetir Aualysls Set) 
	\' a1iable c"""' AUC1as1 AUYn! Geometric :\lea.a• A c (l\=21) (="=21) 50.9769 50.9841 103.3928 109.5787 105.9130 111.8378 
	\' a1iable c"""' AUC1as1 AUYn! Geometric :\lea.a• A c (l\=21) (="=21) 50.9769 50.9841 103.3928 109.5787 105.9130 111.8378 
	\' a1iable c"""' AUC1as1 AUYn! Geometric :\lea.a• A c (l\=21) (="=21) 50.9769 50.9841 103.3928 109.5787 105.9130 111.8378 
	Ratio (% )b (A.IC) 99.99 94.35 94.70 
	90% CI' Lower Upper 84.73 117.99 86.12 103.38 86.48 103.70 

	Yariable Cm:u: AUC1ast AUYn! Geometrfr :\l ean• B c (l\=23) (="=21) 55.3961 50.9841 101.1209 109.5787 103.7127 111.8378 
	Yariable Cm:u: AUC1ast AUYn! Geometrfr :\l ean• B c (l\=23) (="=21) 55.3961 50.9841 101.1209 109.5787 103.7127 111.8378 
	Ratio (% )b (B/C) 108.65 92.28 92.73 
	90% CI' Lower Upper 92.23 128.00 84.31 101.01 84.77 101.45 


	SOURCE: Listings 16. 1.9.10 . 
	through 16.1.9.12

	•Geometric Mean for Low pH Beverage (A), FUgb pH Beverage (B). and Room Temperature Water (C) based 011 Least 
	Squares Meau oflog-transformed parameter values b Ratio(%) = Geometric Meau (A or B)/Geometric Mean (C) ' 90% Confidence Interval Cmu=maximum observed plasma drug concentration; AUC;,u=area tmder the plasma dmg concentration-time curve (AUC) from time zero to infmity; AUCi..r=AUC from tiu1e zero to the time of the last measurable drug 
	concentration 
	The relati\·e bioavailability ofbuprenorphiue, norbuprenorpbine, and total naloxone followiug pretreatment 'lvith low pH and high pH beverages compared to that following pretreatment with room temperature water wa.> similar, •vith geometric me.111 ratios rauging from 84.01% (high pH, bupreuorpbine C""'J to 108.86% (low pH_ norbuprenorpbine C.,,.J. The prerreatment conditions iuflueoced the relative bioavailability of uucoujugated naloxone; the geometric mean ratios for low pH versus ·water ranged from 63.99
	Safety Results: 
	There were no deaths or other serious adverse events reported in the study. There were no adverse events 
	asses sed as severe. All ad\'erse events resolved. 
	Two subjects (1 subject each during Trearrnent A and Treatment C) discontinued from the srudy because of adverse events of vomiting and resolved. 
	The percentage of subjects who had atleast 1 adverse event after study dmg admiuistration w;:.s highest with Tn:aUUcul A, 57%, (p1eUeaUueu1 with a luw vH \Jevnage, cumpaieJ will1 T1ealmeul B, 4<5%, (p1eUt«tUuc::ul 
	with a high pH be\'erage) and Treatment C, 30%. (pretreatment with room temperature water). 
	• .
	• .
	• .
	A similar percentage ofsubjects reported at lea.>t I ad\·erse event iii the system organ classes with the highest percentage ofadverse events; Gastrointestinal Disorder (30%, 33%, and 22% with Treatments A, B, and C, respectively) and Nervous System Disorders (22%. 25%, 22%, \vith Treatments A_ B. and C, respectively). 

	• .
	• .
	The most frequent adverse events (those occurring in 5% or more of subjects after any study treatment) was similar followii1g each ofthe 3 study treatments. 
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