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1 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 AUCIinf) 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 %2 teaspoon of sodium

bicarbonate): buprenorphine Cmax and AUC values were decreased by 14-16%.
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Naloxone Cmax and AUCIlast were increased by 142% and 89-92%, respectively
following drinking solution of %2 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, AUCIlast, 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% ClI) 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% CIl) 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% CIl) 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 % teaspoon of sodium bicarbonate)
decreased buprenorphine Cmax and AUC values by 14-16%. Naloxone Cmax and
AUClIast 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% Cl) 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.

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

Buprenorphine Hydrochloride

Naloxone Hydrochloride

Chemical Name

(2S)-2-[17-Cyclopropylmethyl(
4,5a-epoxy-3-hydroxy-61]
methoxy-6a,14-ethano-14all
morphinan-7a-yl]-3,30
dimethylbutan-2-ol

17-Allyl-4,5a-epoxy-3,14 [
dihydroxymorphinan-6
hydrochloride

freely soluble in methanol,
soluble in alcohol, and
practically insoluble in

cyclohexane

hydrochloride
Structure HO
J s
* N
CHA0 :
Ho/\(; '(':CHH3 == .HCI -2H,0
(CHa)3 HCI
Ca9H41NO4eHCI CigH2:NO,eHCle2H,0
Molecular 504.10 399.87
Weight
Appearance white to off-white crystalline White to off-white powder
powder
Solubility Sparingly soluble in water, 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

]

© Buprenorphine Hydrochloride, USP
Naloxone Hydrochloride Dihydrate. USP
Polvethvlene Oxide. NF

-Maltitol, NF S .

Povidone, USP
Acesulfame Potassium Sa

Sodinm Phosphate. Dibasic. Anhydrous, USP

FD&C Yellow#5 @@

Butvlated Hydroxyanisole. NF

Propylene Glycol, USP
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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.
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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).
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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.

10
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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)

Analyte=Buprenorphine

—— A
—A— B

Mean Concentration (pg/mL)

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)

Analyte=Naloxone
400

300

—a— A

200 B

100

Mean Concentration (pg/mL)

04 T P f
18 24 30 36
Time (h)
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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)

Treatment A (Teva Product) Treatment B (Suboxone Film)

n mean SD n mean SD
Cmax 138 6223 3026 133 6752 3004
(pg/mL)
Tmax (h) 138 1.25 0.33, 3.00 133 1.25 0.33, 3.00
AUClast 138 57392 22572 133 62350 22410
(h.pg/mL)
AUCInf 138 60052 23463 133 65314 23398
(h.pg/mL)
T1/2 (h) 138 34.61 9.75 133 36.62 11.46

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)

Treatment A (Teva Product) Treatment B (Suboxone Film)

n mean SD n mean SD

Cmax 137 2983 1673 133 3156 1602
(pg/mL)

Tmax (h) 137 1.00 0.33,48.00 133 1.00 0.49, 48.00
AUClast 137 94096 39148 133 96584 38942
(h.pg/mL)

AUCinf 136 104070 44896 132 107934 48882
(h.pg/mL)

T1/2 (h) 136 35.09 16.32 132 37.24 20.72

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)

Treatment A (Teva Product) Treatment B (Suboxone Film)

n mean sD n mean sD
Cmax 138 439 245 133 413 237
(pg/mL)
Tmax (h) 138 0.75 0.33, 2.00 133 0.75 0.33, 2.50
AUClast 138 1015 521 133 957 449
(h.pg/mL)
AUCInf 138 1046 523 133 985 451
(h.pg/mL)
T1/2 (h) 138 6.56 6.16 133 5.85 4.39

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

12
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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)

Treatment A (Teva Product) Treatment B (Suboxone Film)

n mean SD n mean SD
Cmax 138 55.6 240 133 54.3 23.0
(ng/mL)
Tmax (h) 138 0.75 0.33, 6.03 133 0.75 0.33, 16.00
AUClast 138 108.2 37.3 133 107.4 38.5
(h.ng/mL)
AUCinf 138 111.9 37.7 132 111.0 38.8
(h.ng/mL)
T1/2 (h) 138 7.90 3.82 132 8.06 4.33

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% Cls 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)

VELELIL Geometric Mean Ratio (%) 90% CI

(A/B)

Treatment A Treatment B
(Teva Product) (Suboxone Film)
(N = 138) (N =133)

Cmax 5424 6055 89.58 83.98 95.56
(pg/mL)
AUClast 51945 58222 89.22 84.37 94.35
(h.pg/mL)
AUCinf 54435 60918 89.36 84.56 94.43
(h.pg/mL)

13
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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)

Variable Geometric Mean Ratio (%) 90% CI
(A/B)

Treatment A Treatment B
(Teva Product) (Suboxone Film)
(N =138) (N =133)

Cmax 364.2 353.5 103.02 95.80 110.78
(pg/mL)

AUClast 877.7 869.8 100.91 95.28 106.87
(h.pg/mL)

AUCinf 912.6 898.6 101.55 96.11 107.31
(h.pg/mL)

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

14
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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
2.2°C (range 0.2-4.7°C), hot water (mean temperature of 50.8°C (range 48.5-53.7°C), or
room temperature water (mean temperature of 21.5°C (range 19.1-24.9°C). Subijects
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)

Analyte=Buprenorphine
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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)

Treatment A

Treatment B

Treatment C

Variable (N=20) (N=20) (N=20)

Tonax (h)° 1.12 (0.33, 2.00) 1.00 (0.50, 3.00) 1.00 (0.33, 2.00)
Cuuas (pg/mL) 5940 (2720) 6670 (4250) 5410 (2560)
AUC},. (h*pg/mL) 52780 (19450) 54200 (24880) 55020 (20960)
AUC;,; (h*pg/mL) 56820 (22690) 56720 (26210) 57670 (22300)
AUCk, 00 (%) 5.97 (5.59) 4.87 (3.86) 446 (2.23)
% (1/h) 0.0180 (0.0057) 0.0209 (0.0043) 0.0197 (0.0028)
Tus (h) 42.94 (16.13) 34.74(7.79) 35.83 (5.20)
Tha (h) 139.20 (9.85) 128.40 (26.15) 138.08 (10.52)

_Cu (pg/ml) 54.0 (51.5) 45.8 (27.7) 48.2 (29.9)

SOURCE: Summary 14.2.5, Listing 16.2.6.1.
"Median (range) is presented for T,

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)

Analyte=Naloxone
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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)

Treatment A Treatment B Treatment C
Variable (N=20) (N=20) (N=20)
T (h)* 0.50(0.33, 1.00) 0.50(0.16, 1.25) 0.50(0.33, 1.00)
Crax (pg/mL) 407 (205) 471 (334) 384 (149)
AUC, (h*pg/mL) 1108 (546.1) 1132 (645.9) 1136 (720.0)
AUC,¢ (h*pg/mL) 1139 (552.6) 1163 (664.0) 1169 (718.3)
AUCzp (%0) 2.92(2.48) 3.00 (2.68) 3.55(3.20)
1, (1/h) 0.1832(0.0791) 0.1802 (0.0969) 0.1547 (0.0820)
Ty (h) 4.89 (3.04) 5.16 (2.94) 6.47(5.25)
Thast (h) 26.20(9.75) 2540(11.18) 27.20 (10.90)
Clay (pg/ml) 4.49 (4.00) 3.72(1.73) 3.68 (2.15)

SOURCE: Summary 14.2.7, Listing 16.2.6.3.
"Median (range) 1s presented for Ty,

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)

Geometric Mean” 90% CI°
Treatment A Treatment C Ratio (%)b
Variable (N=20) (N=20) (A/C) Lower Upper
Cax 5155.3489 5016.2013 102.77 87.52 120.69
AUC |3t 47929.5799 50093.2727 95.68 81.50 112.33
AUC,s 51227.6464 52357.3682 97.84 84.02 113.94
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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)

Geometric Mean” 920% CI*
Treatment A Treatment C Ratio (%)"
Variable (N=20) (N=20) (A/C) Lower Upper
Chax 358.7820 367.9538 97.51 79.91 118.98
AUC o 959.4326 972.0428 98.70 82.00 118.81
AUCr 991.6208 1005.2567 98.64 81.95 118.74

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)

Geometric Mean® 90% CI*
Treatment B Treatment C Ratio l{%)]J
Variable (N=20) (N=20) (B/C) Lower Upper
Cax 5761.6590 5016.2013 114.86 97.65 135.10
AUC4 49581.3799 50093.2727 08.98 84.17 116.39
AUC‘,-I_,I« 52403.8842 52357.3682 100.09 85.81 116.74

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)

Geometric Mean” 90% CI*
Treatment B Treatment C Ratio (%)"
Variable (N=20) (N=20) (B/C) Lower Upper
Cinax 387.3220 367.9538 105.26 86.09 128.71
AUC st 945.8740 972.0428 97.31 80.69 117.35
AUCs 973.8503 1005.2567 06.88 80.33 116.83

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% CIl) of the geometric mean ratio (hot water/froom 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 %2 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 72
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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http:7.47-7.60
http:7.94-8.02
http:3.33-3.36

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)

Analyte=Buprenorphine
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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)

A B C
Variable (N=21) (N=23) (N=21)
Ty ()’ 1.00 (0.50. 2.00) 1.00 (0.33, 2.50) 1.25 (0.50, 2.50)
C e (pg/mil) 5180 (2070) 5070 (2010) 5990 (3650)
AUCy.. (h*pg/mL) 48600 (16250) 48460 (13070) 54970 (20680)
AUC,¢ (h*pg/mL) 50890 (16760) 50910 (13550) 58010 (21830)
AUCkraep (%) 4.69 (2.13) 4.92 (2.59) 5.18 (1.97)
A, (1/h) 0.0226 (0.0089) 0.0202 (0.0045) 0.0200 (0.0039)
Tys (h) 3412 (10.13) 36.09 (8.38) 37.36 (10.25)
Tt (h) 128.45 (28.77) 134.61 (21.39) 132.58 (25.87)
Cho (p/mL) 46.5 (20.1) 47.1(25.1) 56.9 (28.5)

SOURCE: Summary 14.2.5, Listing 16.2.6.1.
*Median (range) 1s presented for T ..

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)

Analyte=Naloxone
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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)

A B C
Variable (N=21) (N=23) (N=21)
Ty (0)° 0.50 (0.33. 1.25) 0.50 (0.33, 1.00) 0.74 (0.33, 1.50)
Cyx (p2/mL) 301 (162) 1200 (1120) 440 (431)
AUC,.. (h*pg/mL) 701.8 (334.7) 2206 (1409) 1044 (729.5)
AUC,; (h*pg/mL) 723.6 (336.0) 2222 (1408) 1068 (728.7)
AUCk e (%) 4.12 (3.45) 1.02 (0.70) 279 (2.21)
%, (1/h) 0.2020 (0.0870) 0.2282 (0.1018) 0.1809 (0.0984)
Ty, (h) 421 (2.07) 3.90 (2.18) 5.56 (4.28)
Tpo (h) 18.57(6.17) 22.26(5.76) 22.50 (5.87)
Cp. (p2/mL) 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 ..

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)

Geometric Mean” 90% CI°
A C Ratio (%)"
Variable (N=21) (N=21) (A/C) Lower Upper
Clax 4589.0190 5317.2454 86.30 74.45 100.05
AUC 44168.2754 521041117 84.77 75.78 94 .83
AUC¢ 46412.6134 54911.1838 84.52 75.63 94.46
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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)

Geometric Mean’ 90% CI®
A C Ratio (%)"
Variable (N=21) (N=21) (A/C) Lower Upper
Cnax 238.3285 342.6151 69.56 54.74 88.39
AUC 575.1872 898.8082 63.99 52.29 78.32
AUC;¢ 600.9381 924.4982 65.00 53.35 79.20

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)

Geometric Mean® 90% CI*
B C Ratio (%)"
Variable (N=23) (N=21) (B/C) Lower Upper
Cnax 4467.1495 5317.2454 84.01 72.58 97.25
AUC ¢ 44668.9238 52104.1117 85.73 76.73 95.79
AUC ¢ 47011.2707 54911.1838 85.61 76.69 95.57

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)

Geometric Mean” 90% CI*
B C Ratio (%)"
Variable (N=23) (N=21) (B/C) Lower Upper
Cax 828.1384 342.6151 241.71 190.69 306.39
AUC 1722.3238 898.8082 191.62 156.89 234.04
AUC,¢ 1745.5301 924.4982 188.81 15528 229.58

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 %2 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,
AUClIast, 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 | QC Accuracy (%
(%CV) Bias)
3007599 Buprenorphine 20.0 to 10000 pg/mL 50.0, 120, 450, 1600, and 7500 pg/mL 4.27105.42% | -3.21t00.999%
Norbuprenorphine | 20.0 to 10000 pg/mL 50.0, 120, 450, 1600, and 7500 pg/mL 4.59 t0 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 4.00t05.30% | -2.16to-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 10 6.12%
4001650 Buprenorphine 20.0 to 10000 pg/mL 50.0, 120, 450, 1600, and 7500 pg/mL 2.3210 5.40% 0.305 to 4.52%
Norbuprenorphine | 20.0 to 10000 pg/mL 50.0, 120, 450, 1600, and 7500 pg/mL 3.26t0 4.67% 1.34 10 2.79%
Naloxone 2.00 to 1000 pg/mL 5.00, 12.0, 45.0, 160, and 750 pg/mL 2.97 t0 7.52% 3.4510 7.66%
Total Naloxone 0.100 to 100 ng/mL 0.300, 0.750, 3.00, 12.0, and 75.0 ng/mL | 3.75t0 7.41% 3.30 to 5.95%
4001651 Buprenorphine 20.0 to 10000 pg/mL 50.0, 120, 450, 1600, and 7500 pg/mL 2.82t04.07% 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

2.99t04.61%

0.547 10 3.70%

Naloxone

2.00 to 1000 pg/mL

5.00, 12.0, 45.0, 160, and 750 pg/mL

2.85t06.17%

3.48 t0 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 10 6.71%

4.13 t0 4.93%

3 Labeling Recommendations

As of today (6/2/2016) labeling negotiation with sponsor is still ongoing.
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4 Appendix

4.1 Clinical Pharmacology Filing Memo

Office of Clinical Pharmacology
New Drug Application Filing and Review Form

General Information About the Submission

Information

Information

NDA/BLA Number

208-042 resubmission

Proposed Brand Name

OCP Division (I, IL ITL IV, V) I Generic Name buprenorphine and naloxone sublingual
film

Medical Division DAAAP Drug Class opivid

OCP Reviewer Wei Qin, Ph.D. Indication(s) For the maintenance treatment of opioid
dependence

OCP Team Leader Yun Xu, Ph.D. Dosage Form, Strength Sublingual film: 16 mg/4 mg

Pharmacometrics Reviewer N/A Dosing Regimen

Date of Submission November 30, 2015 Route of Administration Sublingual

Primarv Review Goal Date (GRMP)

August 19, 2016 Sponsor

Teva Pharmaceuticals USA

Prioritv Classification Standard

PDUFA Due Date

September 30, 2016 Relevant INDs

IND 118625

Clin. Pharm. and Biopharm. Information

U IF
included
at filing

Number of | Number
studies of studies
submitted reviewed

Critical Comments If any

STUDY TYPE

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

Tabular Listing of All Human Studies

HPK Summary

Laheling

Reference Bioanalytical and Analvtical
Methods

H (A

I. Clinical Pharmacology

Mass bhalance:

Isozvine characterization:

Blood/plasma ratio:

Plasma protein binding:

Pharmacoldnetics (e.g., Phase I) -

Healthy Volunteers-

single dose:

Studies 3007599, 4001650, and 4001651

multiple dose:

Patients-

single dose:

multiple dose:

Dose proportionality -

fasting / non-fasting single dose:

fasting / non-fasting multiple dose:

Drug-drug interaction studies -

In-vive effects on pnmary dmg:

In-vive effects of pnmary drug:

In-vitro:

Subpopulation studies -

ethmeity:

gender:

pediatncs:

geriatrics:

renal Impairment:

hepatic impairment:

PD -
Phase 1:
Phase 2:
Phase 3:
PE/FD -

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

Population Analyses -

Data rich:

Data sparse:

II. Biopharmaceutics

Absolute bioavailabilitv

Relative bioavailability -

solution as reference:

altemnate formulation as reference:

Bioequivalence stmdies -

raditional desizn; single / mult dose:

replicate design; single / multi dose: I

Study 3007509

Food-drug interaction smdies I

Study 4001650 (effect of temperature)
Smdy 4001651 (effect of pH)

Bio-waiver request based on BCS

BCS class

induced dose-dumping

Dissolution study to evaluate alcokol

I Other CPB Studies

Genotvpe/phenorvpe studies

Chronopharmacokinetics

Pediatric development plan

Literature References

Total Number of Studies

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

| Content Parameter

| Yes | No | N/A |

Comment

Criteria for Refusal to File (RTF)

1

data comparing to-be-marketed product(s)

Has the applicant submuitted bioequivalence

and those used i the pivotal clinical trials?

\ To be marketed formulation was
used in all PK studies

]

drug-drug interaction information?

Has the applicant provided metabolism and

No new findings in the proposed
label.

Has the sponsor submitted bioavailability
data satisfying the CFR requirements?

Relative BA study was conducted
with the list drug, Suboxone
(buprenorphine and naloxone)
sublingual film (NDA 22410)

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

Has a rationale for dose selection been
submitted?

N Match the exposure of the list drug

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

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

Is the electronic subnussion searchable,
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does it have appropriate hyperlinks and do

the hyperlinks work?

A
2

teria for Assessing Quality of an NDA (Preliminary Assessment of Quality)

Data

Are the data sets, as requested during pre-
submission discussions, submitted in the
appropriate format (e.g., CDISC)?

v

10

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

+

Studies and Analyses

11

Is the appropriate pharmacokinetic
information submitted?

Has the applicant made an appropriate
attempt fo determune reasonable dose
individualization strategies for this product
(ie., appropriately designed and analyzed
dose-ranging or pivotal studies)?

13

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

'\I

14

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

15

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

N Request waiver and deferral

16

Did the applicant submit all the pediatric
exclusivity data. as deseribed in the WR?

17

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

General

18

Are the clinical pharmacology and
biopharmaceutics studies of appropriate
design and breadth of mvestigation fo meet
basic requirements for approvability of this
product?

19

Was the translation (of study reports or
other study information) from another
language needed and provided in this
subnussion?
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IS THE CLINICAL PHARMACOLOGY SECTION OF THE APPLICATION FILEAEILE?
YES

The final to-be-marketed formulation was used in all PK studies which was confirmed by
sponsor on November 25, 2014, PK datasets and bioanalytical reports were included. The
original NDA was fileable from clinical pharmacology perspective. Review comment on the use
of Reference Secaled 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 determined during the Ageney’s review.

The NDA resubmission is fileable from clinical pharmacology perspective.

If the NDA/BLA 1s not fileable from the clinical pharmacology perspective, state the reasons and
provide comments to be sent to the Applicant.

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

Provide bioequivalence analysis on naloxone pharmacokinetic data using average
bioequivalence approach.

Reviewing Clinical Pharmacologist Date
Team Leader/Supervisor Date
Background:

On 29 October 2014, Teva Pharmaceuticals USA submitted a 505(b)(2) NDA 208042 for
buprenorphine and naloxone sublingual film 16 mg/4 mg for the maintenance 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
formulation was used in pivotal comparative bioavailability study (Study 3007599), effect of
temperature (Study 4001650), and effect of pH (Study 4001651). The overall clinical and
clinical pharmacology program consisted the 3 single-dose Phase 1 (Studies 3007599, 4001650,
and 4001651). OSI inspection was requested for the pivotal relative BA Study 3007599.

Sponsor’s summary on relative bioavailability of their proposed product in comparison to the
list drug. Suboxone sublingual film. effect of temperature. and effect of pH:

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

+ FEffect of temperatire: with the exeeption of total naloxone following pretreatment with
a hot beverage. the relative biovailability of buprenorphine. norbuprenorphine, 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. norbuprenorphine AUClast) to 114.86% (hot beverage, buprenorphine 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. norbuprenorphine, and total
naloxone following pretreatment with low pH and high pH beverages compared to that
following pretreatment with room temperature water was similar, with geometric mean
ratios ranging from 84.01% (high pH, buprenorphine Cmax) to 108.86% (low pH.
norbuprenophine Cmax). The pretreatment conditions influenced 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%.

Reference ID: 3973358

Reference ID: 4320607
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NDA 208-042
Buprenorphine and Naloxone
Sublingual Film 16 mg/4 mg

Sponsor: Teva Pharmaceuticals

Filing Meeting
January 11, 2015

FOA it
Clin Pharm Comment Conveyed to Sponsor

+ Comment to Sponsor: Your evaluation of the
bioequivalence for unconjugated naloxone between
ggur uct and the reference product in Study

07589 employed the Reference Scaled Avera;re
Bioequivalence method. Note that that acceptability of
this method will be determined during the course
the review.

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

» Will ask sponsor to provide bioequivalence analysis on
naloxone PK data using average bioequivalence S
approach (to be included in Day 74 letter). o

Reference ID: 3973358
Reference 1D: 4320607



o b e gy
| Drug Product

* Proposed strength: 16 mg buprenorphine/4
mg naloxone SL film

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

+ 505(b)(2) NDA

+ Listed Drug: Suboxone sublingual film 2/0.5
T‘ﬁ)'f” mg, 8/2 mg, and 12/3 mg (NDA 22-

R
. N Pharm Program

+ Comparative BA Study 3007599
— One Teva Bup/Nal SL film 16/4 mg
—~ Two Suboxone SL film 82 mg

+ Effect of temperature Study 4001650
-~ Pretreatment with cold and hot vs room temperature

beverage

+ Effect of pH Study 4001651
- Pretreatment with low and high pH vs water

+ Each PK stud%was conducted in heaith%adult
subjects on a background of naltrexone blockage,
consisting of naltrexone HCI tablets 50 m%
administered orally at 12 h and at 30 min before study
drug administration and at 12 h and 24 h after study
r.dlrug administration (for a total of 4 naltrexone 50-mg

oses

Reference ID: %??3358

Reference 1D: 43206
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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
(reference)

o e ey
Study 3007599 Result — Equivalent BUP Exposure

Fligure 11.4 3.1 Vean Bupresorphine Concentration-Time Profiles afler Administration of
the Tewt Formulation (Tresiment A) and the Referemee Produoct (Tresimeni B)
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2 Result — Equivalent NX Exposure

Figues 10433 Mean Uweonjugsted Nalesone Comcentration-Tioe Profiles  afler
Administistion of the Test Formulation (Treatmest A} and the Referemcr Product
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Impact of Pretreatment with Beverages at
Different Temperatures (Study 4001650)

= SD, 3-P, 3-Trt, 3-Way CO study, fasting, heaithy
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 water between 0°C and 4°C 1 min
before dosing (test)
— B: 60 mL of hot water between 48°C and 52°C 1 min
before dosing (test)

- C: 60 mL of room temperature water 1 min before

dosing (reference)
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1650 Results — Buprenorphine
No effect with Cold, 15%1 in Cmax with Hot

Table 11.4.3.9 Statisticenl Analysis of the Log-Trwoslormed Systemic Eyposure Purnnwters
of Buprenorphine € omp aring Bupresorphine BC1 and Naloxone HOL Dibydrate

Sublingual Film Administered with € obd Beverage (Treatment A) ss. Administered with
Room Temperature Reverage (Treatownt C)

Depemibent Gesmetric \esn' Ranto () sl
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| T - LILLRY 0162015 17 N7 %2 I e
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Table 11.4.3.10 Statistical Analvsis of the Log-Tronsfornwed Systemic Exposure Parameters
of Buprenvrphine Comparing Buprensrpline HC| and Nalo HOI Dilydrave
Soblingual Film Administered with Hot Beverage ( Treatment B) vs, Administered with
Room Temperature Beverage (Trentment C)

Dependent Coowmuiric Myan® Rutio (%) " or
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Study 4001650 - Similar Naloxone Exposure
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SubiBimggaad bl A danbo b d with Hot Boversge (T Byva. Addomiinh d wiih

Hoam Tomperanire Reversge (Fresmaent €)
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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 %2
teaspoon of sodium bicarbonate) 1 min before dosing

- C: 60 mL of room temperature water 1 min before
dosing

"

m :r ] l-fd 0?-!' I.I-“aq '.“.-?'mm‘.“
1 — Buprenorphine
--15%1 in Crnax and AUC with low or high pH

Table 11409 Statistical Amabysis of the Log-Trandormed Systemic Exposure Parsmeters

of Bapremorphine Consparing Rapresorphine [1C] and Naloxone BC1 Dibvdrate

Sublingual Files Adminivteeed with a Low pll Beverage (Trestment A) va. Admibmiviered
)

with Roam Tomperature Water (Tre
Tnpradent Geometric Mease' Raths (%) LT
Variable Test Rl (TestRel) | Lower  Upper
T Tmnim Sizas | Mo | caer e
L TR HITINNE 265N BT 50 (SR ]
AN ) Aedle 1007 S04 453 TAH) 47

Table 11.4.5.10 Statistical Amaby s of the Log. Tramformed Systemic Exposurs "aransetens
of Hupremorphine § amparing Buprenorphine BT and Nalovone HET Dby drane
Sablingusl Film Adomimisdered with o 1igh pil Weverage ¢ Tieatment B) ve Admbnistered
with Room Vemperature Wates (Treatment €)

[Dependemt [ ow—————— Teatde (%' T

Variable Test Ref (TevRen Lo —

‘hal L) TR T (HrR L] Dl | nm o738 4
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Stud 551 Results — Naloxone
25%| in Cmax and AUC with low pH
141%1 in Cmax and 91%1 in AUCt with high pH

Tabsde B8 .43 13 Statrstcal Amabvei of the Log. § s Eap I .
of 1'nonm ~ € ornparing Beprensephine HO ) sed Nalousse HO | Ditnodrse
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Summary

BA of Teva BUP/NAL SL film 1 x 16 mg/4 mg vs. Suboxone
SL film 2 x 8 mg/2 mg

- BUP and NAL: equivalent exposure

Effects of pretreatment with beverages at different
temperatures

- Low temperature: No effect

- High temperature: BUP Cmax 115%

Effects of pretreatment with low and high pH beverages

— Low pH. 14-16% in BUP exposure, 25%| in NAL exposure

- - 14-16% | in BUP exposure, 141%] in NAL Cmax and

93’3&' NAL AUél !

Proposed labeling “Prior to placement of the sublingual film
str?ﬁl 15 recnnmendedng to nplnga the mouth with a“;\guﬂl

volume of room-temperature water. High pH beverages
should be avoided prior to dosing.” e
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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.

-]
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4.2 Individual Study Summary

421 Study 3007599 Synopsis

2. SYNOPSIS

Name of Sponsor/Company: Individual study table referring to {For National Authority Use

Teva Pharmaceuticals USA part of dossier in which the Only)
individual study or study table is

Name of Finished Product: presented

Buprenorphine HCI and naloxone

HCI dihydrate sublingual film .

16 mg/4 mg Volume:

Name of Active Ingredients: SESeIvGE!

Buprenorphine HCI and naloxone

HCl

Title of Study: A Single-Dose. Four-Period, Two-Treatment. Four-Way Full Replicate Bioequivalence Study of
Buprenorphine Hydrochloride/Nalexone 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) 1n 2014. This CSR amendment
supersedes the one in the original NDA submission to address the completion of a full study database, Medical
Dictionary of Regulatory Activities (MedDRA) coding of all 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. Other munor text changes were incorporated for clanfication and to ensure consistency across
the document. These changes did not impact the pharmacokinetic results or conclusions or the overall study
conclusions of the onginal study report.

Investigators and Study Centers:
(bY@

Investigators: |

Study Center: Worldwide Clinical Tnials Early Phase Services. LLC (WCT). 2455 NE Loop 410. Suste 150, San
Antonio, Texas 78217

Publication (reference): 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 of Development: 1

Primary Objective: The objective of this single-dose. open-label. randomized. four-peniod. two-treatment full
replicate design study was to compare the rate of absorption and oral bioavailability of a test formulation of
buprenorphine and naloxone. 16 mg/4 mg (sublingual film) manufactured by LTS (Lohmann Therapy Systems
Corp.) for Teva Pharmaceuticals USA to an equivalent 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 1s Indivior Inc. The study was conducted under fasted conditions.
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Bioavailability Study—Healthy Subjects
Clinical Study Report Study 3007599

Number of Subjects (Planned and Analyzed): For this study. 80 subjects were planned to be enrolled: data from
30 subjects were analvzed for safety and data from a total of 74 subjects were analyzed for pharmacokinetics.

Diagnosis and Main 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 netther
pregnant nor breastfeeding. between 18 and 50 vears of age (inclusive). with body mass index (BMI) between

18 and 32 kg/m’ (inclusive), and a minimum weight of 59 kg (130 Ibs).

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 mclusive): History or presence of clinically sigmificant cardiovascular, pulmonary.
hepatic, renal. hematologic, gastrointestinal. endocrine. immunologic, 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 within 7 days, or prescription
medication within 14 days prior to the first dose of study treatment; had significant dental 1ssues noted at screening
or presence of blisters, ulcers, sores. or lesions 1n the mouth at fime of check-1n to any study pentod.

Study Drug Dose, Mode of Administration, Administration Kate, and Batch Number:
Investigational Product:

Buprenorphine and Naloxone Sublingual Film. 16 mg/4 mg

Dose = 1 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_ sublingually administered

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

Duration of Treatment: Four smgle-dose treatments were admimstered with a 14-day washout period between
doses.

General Design and Methodology: 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 separate single-dose administrations of
buprenorplune and naloxone sublingual film (16 mg/4 mg) and two separate single-dose administrations of
Suboxone sublingual film (2 x 8 mg/2 mg) after a 10-hour overnight 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 oximetry monitoring). and reported or observed adverse events (AEs). Subjects were
momitored for any AEs from the beginning of confinement through the end-of-study visit.
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Bioavailability Study—Healthy Subjects
Clinical Study Feport Study 3007599

Pharmacokinetic Variables: For each treatment of the buprenorphine HCI and naloxone HC1 dihydrate sublingual
film, the following pharmacokinetic parameters for buprenorphine. norbuprenorphire, unconjugated naloxone, and
total naloxone were calculated. if appropriate:

*  Cpee by mnspection (without interpolation)

“ B
e Chg

*  Tpg

L

s Tin

s AUCK,
o AUCys

*  AUC .y percentage extrapolation caleulated as (AUCns AUC 1) (AUCw) = 100

Statistical Considerations:

Comparison of the natural log-transformed pharmacokinetic parameters Cpay. AUC).,. and AUC. for
buprenorphine, notbuprenorphine, unconjugated naloxone, and total naloxone with respect to the test and reference
formulations were done using either the two one-sided tests procedure or the reference-scaled procedure dependmg
on the within-subject standard deviation of the reference product (sy5).

a) Ifsg; <0.294 the two one-sided tests procedure for a fully replicated design (Proc Mixed) was used to
determine bioequivalence for the mndividual pharmacokinetic parameters. Confidence mtervals (90%%) were
constructed for the treatment ratios (test-to-reference) of Cpae. AUC,. and AUCg: The point estimates and
confidence limits were exponentiated back to the original scales. Bioequivalence was concluded if the
confidence intervals for the three parameters are contained within the limits of 0.8 and 1.25_ All evaluable
subjects completing at least two study periods, recerving at least one test formulation and one reference product.
were imcluded in the statistical analysis.

b) Ifsygp =0.294 the reference-scaled procedure for a fully replicated design (Proz Mixed) was used to determine

bicequivalence for the individual pharmacokinetic parameters. Bioequivalence was concluded if both of the
following conditions are satisfied for C,,. AUC,,, and AUC,-

1. The 95% upper confidence bound for (Y1 — Yg)* — 8s® wg must be < 0, AND

2. The point estimate of the Test/Reference geometric mean ratio must fall within the linuts of 0.8 and 1.25.
Subjects completing at least both reference periods were used to calculate sy,

Subjects completing at least both reference periods will be used to calculate 5. 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 recerved at least 1 dose of study drug and were evaluated for safety 1n the study. A total of 21 (26.3%) subjects
discontinued from the study.

The reported reasons for discontinuation were: 13 (16.3%) due to adverse event; 5 (6.3%) due to protocol deviation
(violation); 1 (1.3%) withdrawal 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 mean age of subjects was 34.3 years (range 18 to 50 years); 70.0% of subjects were men and 30.0% were
women. The majority of subjects were white (67.5%) and evenly divided among Hispanic or Latino (50.0%) and not
Hispanic or Latino (50.0%). Mean weight was 77.1 kg (range 59 to 106 kg) and mean BMI was 26.6 kg/m’ (range
21 to 30 kg/m’) (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 time (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) 1 585.81 (range 140.00 — 3300.00). and for Treatment B (occurrence 2) 530.43
(range 108.00 — 2211.0). (Table 14.3.5.10; Listing 16.2.5.1).

Pharmacokinetic Results: The pharmacolanetic analysis set includes those subjects in the safety analvsis set who
had sufficient data to calculate the pharmacokinetic parameters Coar. AUC). and AUC;ys for buprenorphine.
norbuprenorphine. unconjugated naloxone. and total naloxone for at least two administration periods. receiving at
least one test formulation and one reference product. and who have sufficient concentration-time data for
pharmacokmetic analysis,

Several quantifiable predose buprenorphine and norbuprenorphine concentrations were observed throughout the
study. The majority of quantifiable predose concentrations were less than 5% of the Cp: therefore. the
concentration data were included i the pharmacokinetic and statistical analyses without adjustment. Subject | ® @
had a quantifiable norbuprenorphine predose concentration (Treatment A/Period 4) that was above 5% of the
respective C.. The norbuprenorphine data for Suhject"_ﬁ' 6)n Treatment A/Period 4 were excluded from

pharmacokinetic and statistical analyses.

Data from 74 subjects that completed at least 2 study penods (one test formulation and one reference product) were
included in the pharmacokinetic analyses and two one-sided tests procedure. Data from 55 subjects for
buprenorphine, unconjugated naloxone, and total naloxone that completed all 4 study periods were included 1n 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 through 4. Results of the
pharmacokmetic (by occurrence) and statistical analyses are shown below 1n Synopsis Tables 1 through 10.
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Bioavailability Study—Healthy Subjects
Clinical Study Report Study 3007599

Synopsis Figure 1: Mean Plasma Concentration by Time Profiles for Buprenorphine in Healthy Subjects
Administered Buprenorphine HCI and Naloxone HCI Dihvdrate Sublingual Film (Treatment A) and
Suboxone (Treatment B) (Pharmacokinetic Analysis Set)
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SOURCE: Summary 14.2.1
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Clinical Study Report

Bioavailability Study—Healthy Subjects
Study 3007599

Synopsis Figure 2; Mean Plasma Concentration by Time Profiles for Norbuprenorphine in Healthy Subjects
Administered Buprenorphine HCI and Naloxone HCI Dihydrate Sublingual Film (Treatment A) and
Suboxone (Treatment B) (Pharmacokinetic Analysis Set)
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Clinical Study Report

Symopsis Figure 3: Mean Plasma Concentration by Time Profiles for Unconjugated Naloxone in Healthy

Bioavailability Study—Healthy Subjects
Study 3007599

Subjects Administered Buprenorphine HCI and Naloxone HCI Dihivdrate Sublingual Filin (Treatment A) and
Suboxone (Treatment B) (Pharmacokinetic 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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Bioavailability Study—Healthy Subjects
Clinical Study Report Study 3007599

Synopsis Figure 4: Mean Plasma Concentration by Time Profiles for Total Naloxone in Healthy Subjects
Administered Buprenorphine HC] and Naloxone HCI Dihydrate Sublingual Film (Treatment A) and
Suboxone (Treatment B) (Pharmacokinetic Analvsis Sef)
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Clinical Study Report Study 3007599
Syvnopsis Table 1: Mean (Standard Deviation) Pharmacokinetic Parameters for Buprenorphine After

Administration of Buprenorphine HCI and Naloxone HC1 Dihvdrate Sublingual Film (Treatment A) and
Suboxone (Treatment B) (Pharmacokinetic Analysis Set)

A A B B

Occurrence 1 Occurrence 2 Occurrence 1 Occurrence 2
Variable (N=T4) (N=64) (N=T1) (N=62)
T (B)° 1.25(0.33, 3.00) 1.37(0.50, 3.00) 1.50(0.33,3.00) 1.25 (0.50. 3.00)
Cony (pg/ml) 6870 (3110) 5470 (2760) 7460 (2950) 5940 (2880)
AUC)y (h*pg/mL) 61700 (22130) 52420 (22220) 67880 (22610) 56020 (20580)
AUCq (h*pg/mL) 64410 (22940) 55010 (23220) 71110 (23610) 58680 (21470)
AUCM(%) 427 (2.41) 4.90 (3.08) 4.43(3.58) 4.53(3.35)
Az (1/h) 0.0216 (0.0064) 0.0224 (0.0105) 0.0207 (0.0055) 0.0201 (0.0051)
T1a (h) 34 44 (8.80) 34 81 (10.82) 36.58 (12.59) 36.66 (10.11)
T (h) 137.55 (18.77) 131.74 (25.72) 140.29 (8.75) 138.20 (14.83)
Clast EBEmL) 51.1(25.3) 46.8 (26.0) 53.4(31.9) 46.2(234)

SOURCE: Summary 14.2.5. Lisung 16.2.6.1.

*Median (range) 1s presented for T

Com=maximum observed plasma drug concentration; AUCy~area under the plasma drug concentration-time curve
(AUC) from time zero to mfinity; AUC,,,=AUC from time zero to the time of the last measurable drug
concentration; Tpy=time to maximum observed plasma drug concentration; Ty,=elinunation half-hfe;
AUCEuy=100%(AUC - AUC,)/AUCwe A-=apparent plasma terminal elimination rate constant: Ty..~tume to last
measurable drug concentration: Cj,,=last measurable drug concentration.

A=Test Formulation. B=Reference Product.

Symopsis Table 2; Mean (Standard Deviation) Pharmacokinetic Parameters for Norbuprenorphine After
Administration of Buprenorphine HC1 and Naloxone HCI Dihvdrate Sublingual Film (Treatment A) and
Suboxone (Treatment B) (Pharmacokinetic Analvsis Set)

A A B B

Occurrence 1 Occurrence 2 Occurrence 1 Occurrence 2
Variable (N=T4) (N=63) (N=T71) (N=62)
T Y 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 ey (pg/mL) 3090 (1780) 2850 (1540) 3290 (1680) 3000 (1500)
AUCy, (h*pg/mL) 97410 (40340) 90200 (37650) 101900 (38780) 90550 (38550)
AUCy (h*pg/mL) 107600 (47040) 99890 (42190)° 115800 (53950) 98820 (40800)"
AUCgzp (%) 8.47(7.75) 848 (12.71)° 938 (9.54) 6.76 (5_84)tr
Az (1/h) 0.0220 (0.0074) 0.0235 (0.0077)* 0.0210 (0.0080) 0.0232 ('{.'L()!1}?'.-')tr
Tya (k) 3554 (13.64) 34.55 (19.14)° 40.55 (25.58) 33.38 (12.08)"
Ty (h) 141.12 (14.31) 138.11 (21.84) 142.99 (4.86) 142.07 (6.59)

_Cisst {pg/mL) 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) 1s presented for Tpu,.
Crer=maximum observed plasma drug concentration; AUC~area under the plasma drug concentration-time cutve
(AUC) from time zero to infimty: AUCy,,~AUC from time zero to the time of the last measurable drug
concentration; T,..=time to maximum observed plasma drug concentration; T, =elimination half-hfe;
AUCEumy=100x(AUC in~AUC, )/ AUCw¢. A-=apparent plasma terminal elimination rate constant; Tjs=time to last
measurable drug concentration: Cy..=last measurable drug concentration.

=Test Formulation. B=Reference Product.

Reference ID: 3973358

Reference ID: 4320607

47



Clinical Study Report Study 3007599

Svnopsis Table 3: Mean (Standard Deviation) Pharmacokinetic Parameters for Unconjugated Naloxone After
Administration of Buprenorphine HCI and Naloxone HC1 Dihyvdrate Sublingual Film (Treatment A) and
Suboxone (ITreatment B) (Pharmacokinetic Analyvsis Set)

A A B B
Occurrence 1 Occurrence 2 Occurrence 1 Occurrence 2
Variable (N=T4) (IN=04) (N=T1) (N=62)
Tz (W) 0.75(0.33, 1.75) 0.50 (0.33, 2.00) 0.75(0.33, 1.50) 0.75(0.33, 2.50)
Crsx (pg/mL) 469 (248) 403 (239) 456 (261) 364 (197)
AUC, (h*pg/mL) 1057 (506.8) 966.0 (535.8) 1038 (490.9) 865.1(379.5)
AUCq (h¥*pg/ml) 1087 (511.8) 098.7 (536.5) 1064 (494.3) 8949 (380.6)
AUCgmp (%) 3.26 (3.79) 4.08 (4.78) 2.65(197) 3.69(3.49)
A, (1/h) 0.1907 (0.1177) 0.1980 (D.1796) 0.1848 (0.1169) 0.1789 (0.1264)
Ty (h) 6.30 (6.51}) 6.87 (5.77) 543(331) 6.33 (5.36)
T () 23.57 (8.07) 23.86 (8.97) 23.80 (7.97) 23.66 (7.63)
_Cias (pg/ml.) 3.63 (2.19) 346 (1.36) 3.36 (1.55) 331 (1.35)

SOURCE: Summary 142 7 Listing 16.2.6 3.

“Median (range) is presented for Ty

Cpey=maximum observed plasma drug concentration; AUCy~area under the plasma drug concentration-time curve
(AUC) from time zero to mfinity; AUC,, ~AUC from time zero to the time of the last measurable drug
concentration; Tpe=time to maximum observed plasma drug concentration; T,=elimination half-hife:
AUCE7y=100x(AUC,,~ AUC,,,)JAUC, < A, =apparent plasma terminal elimination rate constant; Ty, ~time to last
measurable drug concentration: Cj=last measurable dmug concentration.

A=Test Formulation, B=Reference Product.

Svnopsis Table 4: Mean (Standard Deviation) Pharmacokinetic Parameters for Total Naloxone After
Administration of Buprenorphine HCI and Naloxone HC1 Dihyvdrate Sublingual Film (Treatment A) and
Suboxone (Treatment B) (Pharmaceokinetic Analysis Set)

A A B B

Occurrence 1 Occurrence 2 Occurrence 1 Occurrence 2
Variable IN=T4) (N=04) (N=T1) (N=62)
Tioax (h}b 0.53 (0.33, 6.00) 0.75(0.33, 6.03) 0.75(0.33.299) 0.52(0.33, 16.00)
Cex (ng/mL) 56.1 (23.0) 55.0(253) 544(21.8) 543 (24 4)
AUC . (h*ng/mL) 106.6 (33.45) 110.1 (41.49) 107.4 (36.60) 107.4 (40.79)
AUCqy (h*ng/ml) 110.5(33.85) 113.5 (41.94) 110.8 (36.56) 111.3 (41.54)°
AUCz, (%) 3.79(3.73) 3.81(4.30) 3.40 (2.80) 3.48 (3.20)°
Ay (1/h) 0.0929 (0.0282) 0.1304 (D.1417) 0.0929 (0.0308) 0.1103 (0.0485)"
Tz (h) 8.46 (4.02) 7.26 (3.49) 8.62 (4.69) 740 (3.79)°
Thast (h) 3346 (5.15) 31.62 (8.45) 3431 (4.20) 31.52(7.10)
Claq (ng/mL) 0.307 (0.198) 0.303 (0.170) 0.263 (0.133) 0.289 (0.173)

TSOURCE: Summary 14.2.8_ Listing 16.2.6.4.

N=61

"Median (range) is presented for Ty,

Cp=maxumum observed plasma drug concentration; AUC,, ~area under the plasma drug concentration-time curve
(AUC) from time zero to mfinity; AUC,,=AUC from time zero to the time of the last measurable drug
concentration; Tyey=time to maximum observed plasma drug concentration; T,=elimination half-ife;
AUCE ;= 100x(AUC,,~ AUC,,,)JAUC,,s },=apparent plasma terminal elimination rate constant; T,~time to last
measurable drug concentration; Ci=last measurable drug concentration.

A=Test Formulation, B=Reference Product.

Reference ID: 3973358

Reference ID: 4320607
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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 Bicequivalence Analysis

Ratio (%)"

Variable -'-"-“Rn (A/B) 95% Upper Bound®
Cmx 0.2693 - -
AUC,, 0.2066 - -
AUCqs 0.2039 - -

SOURCE: Listings 16.1.9.1 and 16192

*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.

*Ratio (%) = Antilogarithm of Least Squares Means of (A-B)

“The 95% upper confidence bound for (Y - Y)° - s wz. which must be equal or less

than 0 for bicequivalence to be declared using the reference scaled average bioequivalence approach.
Cpy=maximum observed plasma drug concentration; AUCy~area under the plasma drug concentration-time curve
(AUC) from time zero to infinity; AUC,.~AUC from time zero to the time of the last measurable drug
concentration

Synopsis Table 6: Statistical Analysis of the Log-Transformed Systemic Exposure Parameters of
Buprenorphine (Pharmacokinetic Analysis Set)

Geometric Mean” 20% CI°
A B Ratio (%)°
Variable (N=138) (N=133) {A/B) Lower Upper
Ciin 5423.7562 6054.6468 8958 8398 95.56
AUC,., 519450314 58221 8758 89.22 8437 94 35
AUC 54434 95064 60917.6270 89 36 84.56 94 43

SOURCE: Listings 16.1.93 and 16.1 9.4

* Geometric Mean for the Test Formulation (A) and the Reference Product (B) based on Least Squares Mean of
log-transformed parameter values

® Ratio(%) = Geometric Mean (A)/Geometric Mean (B)

¢ 90% Confidence Interval

Cpy=maximum observed plasma drug concentration; AUCy~area under the plasma drug concentration-time curve
(AUC) from time zero to infinity; AUC,.~AUC from time zero to the time of the last measurable drug
concentration

Reference ID: 3973358

Reference ID: 4320607
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Svnopsis Table 7: Statistical Analvsis of the Log-Transformed Systemic Exposure Parameters of
Norbuprenorphine (Pharmacokinetic Analvsis Set) Using Reference Scaled Average Bioequivalence Analysis)

Ratio (%)°

Variable 5‘;‘;1{;l (AB) 05% Upper Bound®
Crnex 04176 23.01 -0.09
AUC 0.3047 9402 -0.04
AUCqy 0.2974 97.19 -0.05

SOURCE: Listings 16.1.9.5 and 16.1.9.6.

*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.

"Ratio (%) = Antilogarithm of Least Squares Means of (A-B)

“The 95% upper confidence bound for (Y1 - Yg)° - 65 wr. which must be equal or less

than 0 for bioequivalence to be declared using the reference scaled average bioequivalence approach.
Cpey=maximum observed plasma drug concentration; AUCy/~area under the plasma drug concentration-time curve
(AUC) from time zero fo mfinity; AUC,~AUC from time zero to the time of the last measurable drug
concentration

Svnopsis Table §: Statistical Analysis of the Log-Transformed Systemic Exposure Parameters of
Unconjugated Naloxone (Pharmacokinetic Analysis Set) Using Reference Scaled Average Bicequivalence
Analysis)

Ratio (%)"

Variable 'S“Rn (A/B) 95% Upper Bound®
G 03169 10322 -0.06
AUC) 0.2484 - -

AUC 0.2433 - -

SOURCE: Listings 16.1.9.7 and 16.1.9 8.

*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.

“Ratio (%) = Antilogarithm of Least Squares Means of (A-B)

“The 95% upper confidence bound for (Y7 - YRJF - 85!1;;3_, which must be equal or less

than 0 for bioequivalence to be declared using the reference scaled average bioequivalence approach.
Cpey=maximum observed plasma drug concentration; AUC~area under the plasma drug concentration-time curve
(ATUC) from time zero to infinity; AUCL~AUC from time zero to the time of the last measurable drug
concentration

Syvnopsis Table 9: Statistical Analyvsis of the Log-Transformed Systemic Exposure Parameters of
I'nmnjuga ted Naloxone (Pharmacokinetic Analysis Set)

Geometric Mean® 90% CT°
A B Ratio (%)"
Variable (N=138) (N=133) (A/B) Lower Upper
AUC 8§77.6949 869.7849 100.91 9528 106.87
AUC 912.5805 898 6168 101.55 96.11 10731

SOURCE: Listings 16.1.9.9 and 16.1.9.10.

* Geometric Mean for the Test Formulation (A) and the Reference Product (B) based on Least Squares Mean of
log-transformed parameter values

® Ratio(%) = Geometric Mean (A)/Geometric Mean (B)

© 90% Confidence Interval

Cpe=maximum cbserved plasma drug conceniration; AUC, ~area under the plasma drug concentration-time curve
{AUC) from tume zero to mfinity; AUC,~AUC from time zero to the time of the last measurable drug
concentration

Reference ID: 3973358

Reference ID: 4320607

50



Bioavailability Study—Healthy Subjects
Clinical Study Report Study 3007599

Syvnopsis Table 10: Statistical Analysis of the Log-Transformed Systemic Exposure Parameters of Total
Naloxone (Pharmacokinetic Analysis Set) Using Reference Scaled Average Bioequivalence Analysis

Ratio (%)"

Variable SWR (A/B) 95% Upper Bound"
Ci: 0.5832 100.40 021
AUC,., 0.4124 97.63 -0.10
A 0.4105 97.24 0.10

SOURCE: Listings 161911 and 16.1.9.12.

*The within-subject standard deviation of the reference product. which needs to be equal or sreater

than 0.294 for the reference scaled average bicequivalence approach to be used.

"Ratio (%) = Antilogarithm of Least Squares Means of (A-B)

“The 95% upper confidence bound for (Y - ¥3)* - 8 yz. which must be equal or less

than 0 for bicequivalence to be declared using the reference scaled average bioequivalence approach.

C pe=maximum observed plasma drug concentration; AUC, ~area under the plasma drug concentration-time curve
(AUC) from titme zero to mnfinity; AUC,~AUC from time zero to the time of the last measurable drug
concentration

Bioequivalence criteria were met for all analytes.

s  The within-subject standard deviation of the reference product for buprenorphine (syg) was = 0.294 for
Cimr. AUC,,; and AUC,; therefore, the two one-sided tests procedure was used to evaluate In(C,....).
In{AUC,4), and In(AUCys). The 90% confidence intervals for comparing peak and total systemic exposure,
based on back-transformed Cpa, AUC . and AUC ¢, are within the accepted 80% to 125% limits for
buprenorphine.

s  The within-subject standard deviation of the reference product for norbuprenorphine (syz) was = 0.294 for
Cpmr- AUC,,. and AUC,; therefore. the reference-scaled procedure was used to evaluate In(C_..).
In{AUC.y), and In{AUC¢). The point estumates of the Test/Reference geometric mean ratios (%) for Cope.
AUC,,.,. and AUC, fell within the limits of 80% to 125%. The 95% upper bound for (Y- Yg)* - 657z of
In(Ca). In(AUC2). and In{AUC:¢) was less than zero for all three parameters.

¢  The within-subject standard deviation of the reference product for unconjugated naloxone (syz) was
= 0.294 for Cyex: therefore. the reference-scaled procedure was used to evaluate In{C,....). The point
estimate of the Test/Reference geometric mean ratio (%) for Cpe fell within the limits of 80% to 125%.
The 95% upper bound for (Y1 - Yg)” - 657z of In(C,..) was less than zero.

s  The within-subject standard deviation of the reference product for unconjugated naloxone (syg) was
< 0.294 for AUC,,,, and AUC,,¢ therefore, the two one-sided tests procedure was vsed to evaluate
In{AUC.,) and In{AUCys). The 90% confidence intervals for comparing peak and total systenuic exposure,
based on back-transformed AUC,, and AUCyy. are within the accepted 80% to 125% limuts for
unconjugated naloxone.

¢ The within-subject standard deviation of the reference product for total naloxone (swg) was = 0.294 for
Cppaye AUC,,,. and AUC, - therefore, the reference-scaled procedure was used to evaluate In(C,,.).
In{AUC.q). and In{ AUCy¢). The point estimates of the Test/Reference geometric mean ratios (%) for Coe.
ATUC,. and AUCy fell within the limits of 80% to 125%. The 95% upper bound for (Y7 - Ygf - E!sl“a of
In(Cpac). In(AUC,, ). and In(AUC,;) was less than zero for all three parameters.

Reference ID: 3973358
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Safetv Results: There were no deaths or other serious adverse events reported 1 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 discontimued from the study for adverse events following Treatment B.

There was no difference in the overall percentage of subjects with at least 1 adverse event (58% 1 both treatment
groups). In general. the incidence of common adverse events (= 5%) was similar between the 2 treatment groups.
The adverse events reported 1 thus study were comparable with the adverse event profile of Suboxone.

There were no clinically meanmgful 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 were comparable between the two treatment
groups at each assessment time pomt with respect to vital signs. There were no clmically meamingful changes mn
mean vital signs between baseline and endpomt There were no adverse events referable to vital signs and no vital
sign finding led to study discontinuation.

There were no climcally meaningful differences in ECG parameters as assessed between baseline and endpomt. No
subject had an ECG assessed as clinically significant. No subject met criteria for an ECG outlier. No ECG parameter
or ECG finding was assessed as an adverse event or led to study discontinuation.

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

Conclusions: The test formulation of buprenorphine and naloxone, 16 mg/4 mg manufactured by LTS (Lohmann
Therapy Systems Corp.) for Teva Pharmaceuticals USA 1s bioequivalent to the commercially available reference
product. Suboxone. (2 x 8 mg/2 mg) manufactured by Monosol Ex 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 profile for the test drug was consistent with
the known safety profile of the reference product.
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422 Study 4001650 Synopsis

Clinical Study Report Study 4001650
2. SYNOPSIS
Name of Sponsor/Company: Individual study table referring to (For National Authority Use
Teva Pharmaceuticals USA part of dossier in which the Only)
individual study or study table is
Name of Finished Product: presented
Buprenorphine HCI and naloxone
HCl dihydrate sublingual film_ .
16 mg;4 mg Volume:
Name of Active Ingredients: Reteremce:
Buprenorphine HCI and naloxone
HCl

Title of Study: A Single-Dose. Three-Period. Three-Treatment. Three-Way Crossover Study Comparing the Effect
of Temperature on the Relative Bioavailability of Buprenorphine Hydrochlonide/Naloxone Hydrochloride Dihydrate
Sublingual Film, 16 mg/4 mg when Admimstered with Beverages of Different Temperature

Rationale for Amendment: A full clinical study report (CSR) for this study was subnutted as part of the
buprenosphine/naloxone 16 mg/4 mg sublingual film New Drug Application (NDA) 1 2014, This CSR amendment
supersedes the one in the onginal NDA submission to address the completion of a full study database, Medical
Dictionary of Regulatory Activities (MedDRA) coding of all 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. Other munor text changes were mcorporated 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 the original study report.

Investigators and Study Centers:

Investigators:

® @

®rE

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

Antomo, Texas 78217

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

Study Period: 02 August 2014 (first subject dosed) to 05 September 2014 (last subject completed)

Phase of Development: 1

Primary Objective: The objective of this single-dose, open-label. randomized. 3-period. 3-treatment crossover
study was to assess the impact of beverage temperature on the relative bicavailability of buprenorphine
HCl/naloxone HCI dihydrate sublingual film. 16 mg/4 mg.

Number of Subjects (Planned and Analyzed): For thus study, 24 subjects were planned to be enrolled; data from
24 subjects were analyzed for safety and data from a total of 22 subjects (20 subjects per treatment) were analyzed

for pharmacokmetics.

Reference ID: 3973358

Reference ID: 43206
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Diagnosis and Main Criteria for Inclusion: Subjects were included m 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 netther
pregnant nor breastfeeding. between 18 and 50 years of age (inclusive). with body mass index (BMI) between

18 and 32 kg/m” (inclusive), and a minimum 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 mclusive): History or presence of clinically significant cardiovascular. pulmonary.
hepatic. renal. hematologic, gastromtestinal, endocnine, immunologic, dermatologic. neurologic. oncologic. or
psychiatric disease or any other condition that, m the opiion 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 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 time of check-in to any study period.

Study Drug Dose, Mode of Administration. Administration Rate, and Batch Number:

Investigational Product:

Buprenorphine and Naloxone Sublingval 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 nunute before dosing.

Treatment B (Test 2): Subjects consumed 60 mL (2 11 oz) of hot beverage starting 1 minute before dosing.

Treatment C (Reference): Subjects consumed 60 mL (2 fl 0z) of room temperature water starting 1 minute before
dosing.

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

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

General Design and Methodology: This was a single-dose. open-label. randomized. 3-period, 3-treatment
crossover study in which 24 healthy adult subjects were to recetve three separate single-dose applications of
buprenorphie HCl/naloxone HC1 dihydrate sublmgual film, 16 mg/4 mg. Each dose was administered after a
10-hour overnight fast. Before each dose, subjects were pretreated with a cold beverage. a hot beverage, or a
reference room temperature beverage.

Safety Variables: The Investigator evaluated safzty using the following assessments: clinical laboratory
evaluations, electrocardiograms (ECGs), physical examimations (including oral cavity examinations). vital sign
measurements (including continuous pulse oximetry monitormg). and reported or observed adverse events (AEs).
Subjects were monitored for any AEs from the begining of confinement through the end-of-study visit.
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Pharmacokinetic Variables: For each treatment of the buprenorphine HCI and naloxone HCI dihydrate sublingual
film, the followmg pharmacokinetic parameters for buprenorphine, norbuprenorphme, unconjugated naloxone, and
total naloxone were calculated. if appropriate:

¢+  C_.. byinspection (without interpolation)

s AUC,:
o AT
* Tm

®  AUC m percentage extrapolation caleulated as (AUCze AUCL )/ (AUC k) %100
e  },and associated Ty

s Cust

* Ty

Statistical Considerations:

Concentration-time data were analyzed using noncompartmental methods in Phoenix™ WinNonlin® (Version 6.3.
Pharsight Corporation). Concentration-time data that were below the limit of quantification (BLQ) were treated as
zero 1n the data summanzation 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 and statistical analyses.

Analysis of vaniance (ANOVA) and the Schuirmann’s two one-sided t-test procedures at the 5% significance level
were applied to the log-transformed pharmacokinetic exposure parameters, Cpa, AUC, and AUCy: The 90%
confidence interval for the ratio of the geometric means (Test/Reference) was calculated. Bioequivalence was
declared if the lower and upper confidence intervals of the log-transformed parameters were within 80% to 125%.

Summary of Results

Subject Disposition and Demography: Of the 24 subjects randomly assigned to a freatment sequence, all
24 recewved at least 1 dose of study drug and were evaluated for safety m 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 subjects was 31.8 years (range 18 to 47 years); 58.3% of subjects were men and 41.7% were
women. The majority of subjects were white (79 295) and Hispanic or Latino (62.5%). Mean weight was 76.7 kg
(range 62 to 87 kg) and mean BMI was 27.2 kg/m? (range 22 to 32 kg/m?) (Table 10). Subjects randomly assigned to
each of the 6 treatment sequences were sinular 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 Treaiment 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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Beverage Temperature: Each subject was required to consume approximately 60 mL of hot water. cold water. or
room temperature water 1 minute before study treatment admunistration. Exactly 1 minute prior to study drug
administration, each subject was given 30 mL of water (cold, hot or room temperature), per the assigned
randomization sequence. The subject swished for 15 seconds. swallowed, and then started consuming an additional
30 mL rinse (second aliquot) of the assigned pre-treatment. The second rinse started 15 seconds after the minute and
was consumed 30 seconds prior to dose. The temperatures of both rinses were recorded immediately prior to
administration of each aliquot. The mean temperatures of aliquot 1 and 2 of cold 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 hot 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 of room 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).

Pharmacokinetic Results: The pharmacokinetic analysis set includes those subjects 1n the safety analysis set who
had sufficient data to calculate the pharmacokinetic parameters Cpay. AUC,::. and AUCqy¢ for buprenorphine,
norbuprenorphine. unconjugated naloxone. and total naloxone for at least one admmistration period.

Data from a total of 22 subjects (20 subjects per treatment) were included in the pharmacokmetic and statistical
analyses.

Quantifiable buprenorphine and norbuprenorphine predose concentrations were observed for some subjects. Most
quantifiable predose concentrations were less than 5% of the respective Cp.. values and were therefore mcluded in
the pharmacokinetic and statistical analyses without adjustment, Subjeecfmmhad a quantifiable predose
norbuprenorphine concentration that was above 5% of the respective Cp,, during Period 3 (Treatment B):
norbuprenorphine concentration data for Subject ®®yere excluded from pharmacokinetic and statistical analyses
for Penod 3 (n=19 for Treatment B).

Mean concentration-time data are shown i Synopsis Figures 1 through 4. Results of the pharmacokinetic and
statistical analyses are shown below m Synopsis Tables 1 through 8,
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Synopsis Figure 1: Mean Plasma Concentration by Time Profiles for Buprenorphine in Healthy Subjects
Administered Buprenorphine HC1 and Naloxone HC1 Dihvdrate Sublingual Film with Cold Beverage
(Treatment A), Hot Beverage (Treatment B), or Beverage at Room Temperature (Treatment C)
(Pharmacokinetic Analysis Set)

Analyte=BUPRENORPHINE
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SOURCE: Summary 14.2.1
Clinical Study Report Study 4001650

Synopsis Figure 2: Mean Plasma Concentration by Time Profiles for Norbuprenorphine in Healthy Subjects
Administered Buprenorphine HCl and Naloxone HC1 Dihydrate Sublingual Film with Cold Beverage
(Treatment A), Hot Beverage (Treatment B). or Beverage at Room Temperature (Treatment C)
(Pharmacokinetic Analysis Set)
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Synopsis Figure 3: Mean Plasma Concenfration by Time Profiles for Unconjugated Naloxone in Healthy
Subjects Administered Buprenorphine HCl and Naloxone HC1 Dihydrate Sublingual Film with Cold
Beverage (Treatmnent A). Hot Beverage (ITreatment B). or Beverage at Room Temperature (Treatment C)
(Pharmacokinetic Analysis Set)
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Note: The analyte label “naloxonc™ in Synopsis Figure 3 represents uaconjugated naloxone
SOURCE: Summary 1423
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Synopsis Figure 4: Mean Plasma Concentration by Time Profiles for Total Naloxone in Healthy Subjects
Administered Buprenorphine HCI and Naloxone HC1 Dihydrate Sublingual Film with Cold Beverage
(Treatment A), Hot Beverage (Treatment B), or Beverage at Room Temperature (Treatment C)
(Pharmacokinetic Analysis Set)

Analyte=TOTAL NALOXONE
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Synopsis Table 1: Mean (Standard Deviation) Pharmacokinetic Parameters for Buprenorphine After
Administration of Buprenorphine HCI and Naloxone HC1 Diliydrate Sublingual Film with Cold Beverage
(Treatment A), Hot Beverage (ITreatment B). or Beverage at Room Temperature (Treatment C)
(Pharmacokinetic Analysis Set)

A B c
Variable (N=20) (N=20) N=20)
Tonae (h)* 1.12 (0.33. 2.00) 1.00 (0.50. 3.00) 1.00 (0.33. 2.00)
C s (pg/mL) 5940 (2720) 6670 (4250) 5410 (2560)
AUC,,, (h*pg/mL) 52780 (19450) 54200 (24880) 55020 (20960)
AUC, (h*pg/mL) 56820 (22690) 56720 (26210) 57670 (22300)
AUCk (%) 5.97(5.59) 487 (3.86) 446 (2.23)
Ag (1/) 0.0180 (0.0057) 0.0209 (0.0043) 0.0197 (0.0028)
Tia (h) 4294 (16.13) 34.74(7.79) 35.83 (5.20)
Tisst (h) 139.20 (9.85) 12840 (26.15) 138.08 (10.52)
Cypy (pg/mL) 54.0(51.5) 45.8(27.7) 482 (29.9)

SOURCE: Summary 14.2.5, Listing 16.2.6.1

"Median (range) 1s presented for Tpux.

Cpw=maximum observed plasma drug concentration; AUCysarea under the plasma drug concentration-tume curve
(AUC) from time zero to mfmity; AUC, ~AUC from time zero to the time of the last measurable drug
concentration; Tpgy=tme to maximum observed plasma drug concentration; Ty;=elimmation half-hife;
AUCr05p=100%(AUCr AUC,,, ) AUC,,¢, . =apparent plasma terminal elimination rate constant; Ty, ~time to last
measurable drug concentration; Cp.~last measurable drug concentration.

A=Cold Beverage, B=Hot Beverage, C=Room Temperature.

Synopsis Table 2: Mean (Standard Deviation) Pharmacokinetic Parameters for Norbuprenorphine After
Administration of Buprenorphine HC1 and Naloxone HC1 Dihydrate Sublingual Film with Cold Beverage
(Treatment A), Hot Beverage (Treatment B). or Beverage at Room Temperature (Treatment C)
(Pharmacokinetic Analyvsis Set)

A B C
Variable oN=20) (N=19) (N=20)
T (0)* 0.75 (0.33. 4.00) 0.75 (0.50, 6.03) 1.00 (0.50. 36.00)
Canx (pg/mL) 3780 (2580) 3200 (1960) 3150 (1900)
AUCy (h*pg/mL) 90360 (40690) 88580 (48870) 93220 (49010)
AUC,y (h*pg/mL) 99280 (47910) 94060 (53880) 98740 (52160)
AUCg o (%) 7.09(7.78) 5.59 (4.13) 530 (3.30)
ks (1/h) 0.0228 (0.0083) 0.0252 (0.0061) 0.0240 (0.0061)
Tia (h) 36.03 (18.04) 28.91(6.81) 30.69 (7.67)
Tiaee () 140.41 (8.80) 135.16 (22.92) 141,60 (7.39)
_Cuy (pp/ml) 124 (11D) 115 (103) 112 (77.7)

SOURCE: Summary 14.2.6, Listing 16.2.6.2

*Median (range) 1s presented for T,

Cun=maximum observed plasma drug concentration; AUCgs=area under the plasma drug concentration-time curve
(AUC) from time zero to mfinity; AUC, =AUC from time zero to the nme of the last measurable drug
concentration; Tpsy=time to maximum observed plasma drug concentration; T;-=elimmation half-life;
AUCz305=100X(AUCioe- AUC o )/AUCr¢. h=apparent plasma terminal elmunation rate constant; Ty =time to last
measurable drug concentration; Cue~last measurable drug concentration.

A=Cold Beverage, B=Hot Beverage, C=Room Temperature.
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Svnopsis Table 3: Mean (Standard Deviation) Pharmacokinetic Parameters for Unconjugated Naloxone After
Administration of Buprenorphine HC1 and Naloxone HC1 Dihydrate Sublingual Film with Cold Beverage
{Treatment A). Hot Beverage (Treatment B), or Beverage at Room Temperature (ITreatment C)
(Pharmacokinetic Analysis Set)

A B C
Variable (N=20) (N=20) (N=20)
T (L) 0.50 (0.33, 1.00) 0.50 (0.16, 1.25) 0.50 (0.33. 1.00)
Canax (pg/mL) 407 (205) 471 (334) 384 (149)
AUCh, (h*pg/mL) 1108 (546.1) 1132 (645.9) 1136 (720.0)
AUCq (h*pg/mlL) 1139 (552.6) 1163 (664.0) 1169 (718.3)
AUCrsgp (%) 2.92 (2.48) 3.00 (2.68) 3.55 (3.26)
Az (1/h) 0.1832 (0.0791) 0.1802 (0.0969) 0.1547 (0.0820)
Ty, (h) 4.89 (3.04) 5.16 (2.94) 6.47 (5.25)
T () 26.20 (9.75) 25.40(11.18) 27.20 (10.90)
_Cias: (pg/mL) 4.49 (4.00) 3.72 (1.73) 3.68 (2.15)

SOURCE: Summary 14.2.7_ Listing 16.2.6.3

*Median (range) is presented for Ty

Cn=maximum observed plasma drug concentration; AUC,7=area under the plasma drug concentration-time curve
(AUC) from time zero to infinity; AUC,.~AUC from time zero to the time of the last measurable drug
concentration; Ty.,=time to maximum observed plasma drug concentration; Ty-=elimination half-life;
AUCe7yy=100x({AUC;, AUC,,., ) AUC,s A, =apparent plasma terminal elimination rate constant; Ty,/~time o last
measurable drug concentration; Ce=last measurable drug concentration.

A=Cold Beverage, B=Hot Beverage, C=Room Temperature.

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

A B C
Variable (N=20) (N=20) (N=20)
T () 0.50 (0.33, 3.00) 0.75 (0.40, 2.00) 0.62 (0.33. 6.00)
Cpu, (ng/mL) 61.9 (19.6) 47.7(214) 57.5(18.9)
AUC,,, (h*ng/mL) 116.7 (27.82) 101.0 (40.40) 114.8 (30.82)
AUCq (h*ng/mlL) 120.0 (27.34) 104.5 (41.42) 118.0 (31.91)
AUCrzr (%) 2.98(2.93) 3.94(3.19) 2.61 (1.68)
Az (1/h) 0.0869 (0.0390) 0.0939 (0.0572) 0.0884 (0.0225)
T2 (h) 9.85(5.38) 9.20 (3.64) 8.53 (3.11)
Tiast () 37.20 (8.62) 37.05 (12.59) 37.80(7.05)
_Cp (ng/ml) 0.220 (0.102) 0.262 (0.225) 0.236 (0.109)

SOURCE: Summary 14.2.8, Listing 16.2.6.4

*Median (range) is presented for Ty

Cpp—maximum observed plasma drug concentration; AUC, ~area under the plasma drug concentration-time curve
(AUC) from time zero to nfinity; AUCL.~AUC from time zero to the time of the last measurable drug
concentration: Tp..~time to maximum observed plasma dmg concentration; T,,=elimination half-life;
AUCE=100x(AUC L+ AUC, )/ AUCyy d~apparent plasma terminal elimination rate constant. Ty.~time to last
measurable drug concentration: Cy.=last measurable drug concentration.

A=Cold Beverage, B=Hot Beverage, C=Room Temperature.
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Synopsis Table 5: Statistical Analysis of the Log-Transformed Systemic Exposure Parameters of
Buprenorphine (Pharmacokinetic Analysis Set)

Geometric Mean” 90% CI*
A C Ratio (%)"
Variable (N=20) (N=20) (A/C) Lower Upper
Crax 5155.3489 5016.2013 10277 87.52 120.69
AUC,., 47929 5799 50093.2727 95.68 81.50 11233
AUC&:[’ 51227.6464 52357.3682 97 .84 84.02 113.94
Geometric Mean® 90% CI*
B C Ratio (%)"
Variable (N=20) N=20) (B/C) Lower Upper
Cae 5761.6590 5016.2013 114.86 97.65 135.10
AUC. 49581.3799 50093.2727 9898 84.17 116.39
AUCy 52403.8842 52357.3682 100.09 85.81 116.74

SOURCE: Listings 16.1.9.1 through 16.1.9 3

* Geometric Mean for Cold Beverage (A). Hot Beverage (B). and Room Temperature (C) based on Least Squares Mean
of log-transformed parameter values

® Ratio(%) = Geometric Mean (A or B)/Geometric Mean (C)

© 90% Confidence Interval

C p=maximum observed plasma drug concentration; AUC ~area under the plasma drug concentration-time curve
(AUC) from time zero to mfimity; AUCL.~AUC from time zero to the time of the last measurable drug
concentration

Synopsis Table 6: Statistical Analysis of the Log-Transformed Systemic Exposure Parameters of
Norbuprenorphine (Pharmacokinetic Analysis Set)

Geometric Mean” 90% CTI"
A C Ratio (%)°
Variable (IN=20) (N=20) (A/C) Lower Upper
oy 3035.5999 27905475 108.78 3342 141 86
AUC4q 831233405 833893958 99 68 7792 12752
AUCuy 90165.6353 §7748.0864 102.76 8126 12994
Geometric Mean® 90% CI*
B C Ratio (%0)®
Variable (N=19) (IN=20) (B/C) Lower Upper
Conax 2612 4013 2790.5475 9362 71.26 122 99
AUC,,., 770085130 83389 3958 9235 71.69 11895
AUC 82629.7973 87748.0864 9417 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

® Ratio(%) = Geometric Mean (A or B)/Geometric Mean (C)

© 90% Confidence Interval

Cw=maximum observed plasma drug concentration; AUC—area under the plasma drug concentration-time curve
(AUC) from time zero to infinity; AUC,.~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
Unconjugated Naloxone (Pharmacokinetic Analysis Set)

Geometric Mean® 90% CI*
A C Ratio (%)®
Variable (N=20) (N=20) (A/C) Lower Upper
 Befe 358.7820 3679538 97.51 7991 118.98
AUCue 959.4326 972.0428 98.70 82.00 118.81
AUC,E 991.6208 10052567 98 64 8195 118.74
Geometric Mean” 90% CT*
B C Ratio (%)"
Variable (N=20) (N=20) (B/C) Lower Upper
| e 387.3220 3679538 105.26 86.09 128.71
AUCy 945 8740 972 0428 9731 80.69 11735
AUCus 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 Beverage (A). Hot Beverage (B). and Room Temperature (C) based on Least Squares Mean
of log-transformed parameter values

® Ratio(%) = Geometric Mean (A or B)/Geometric Mean (C)

* 90% Confidence Interval

Cme=maximum observed plasma drug concentration; AUC,s~area under the plasma drug concentration-tume curve
(AUC) from time zero to infinity: AUC,.=AUC from time zero to the time of the last measurable drug
concentration

Synopsis Table 8: Statistical Analysis of the Log-Transformed Systemic Exposure Parameters of Total
Naloxone (Pharmacokinetic Analvsis Set)

Geometric Mean” 090% CI*
A c Ratio (%)°
Variable (N=20) (N=20) (A/C) Lower Upper
Cisaz 55.9827 53.5065 104.63 75.89 14425
AUCG,, 111.4456 110.8245 100.56 74.30 136.09
AUC,,, 114 8419 1141084 100.64 7483 135.37
Geometric Mean® 90% CTI°
B (e Ratio (%)"
Variable (N=20) (N=20) (B/C) Lower Upper
o 39.1781 53.5065 73.22 52.94 101.28
AUC,, 86.4980 110.8245 78.05 5749 105.95
AUCys 89 8469 1141084 78.74 58.36 106.22

SOURCE: Listings 16.1.9.10 through 16.1.9.12

* Geometric Mean for Cold Beverage (A). Hot Beverage (B). and Room Temperature (C) based on Least Squares Mean
of log-transformed parameter values

® Ratio(%) = Geometric Mean (A or B)/Geometric Mean (C)

€ 90% Confidence Interval

C p—maximum observed plasma drug concentration; AUC,~area under the plasma drug concentration-time curve
(AUC) from time zero to infinity: AUC,.=AUC from time zero to the time of the last measurable drug
concentration

The average bioavailability of buprenorphine. norbuprenorphine, unconjugated 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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AUC),,) to 114.86% (hot beverage, buprenorphme Cpy). except for the geometric mean ratios for total naloxone
after a hot beverage compared with room-temperature water which ranged from 73.22% (C.) to 78.74% (AUC,).
The most significant PK finding was an approximately 15% increase in buprenorphine Cp., when
buprenorphine/maloxone 16 mg/4 mg sublingual film was administered following pre-treatment with hot water.
compared with room-temperature water.

Safety Results: There were no deaths or other serious adverse events reported i the study. There were no adverse
events 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 drug administration was similar when
buprenorphine HCl/naloxone HC] 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). The most frequent adverse events (those occurring in 5% or more of subjects after any
treatment) were consistent with the known safety profile of Suboxone” and included nausea. vomiting. abdominal
pain, paresthesia oral. dizziness, and headache. The mcidence of these common adverse events was generally simular
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 endpomt.
and no subject had a laboratory parameter assessed as an adverse event or that led to study discontinuation.

Following study drug adnunistration, 1n 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 chinically meaningful
changes in mean vital sign values between 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
chinically significant vital sign findings were associated with any clinically significant sequelae. There were no
adverse events referable to vital signs.

No subject had an ECG assessed as clinically significant. No subject met criteria for an ECG outlier with respect to
PR wmterval, QRS interval, QTcB wterval or QTcF interval. No ECG parameter or ECG finding was assessed as an
adverse event.

There were no relevant physical examination findings reported in this study. Given the method of administration of
the buprenorphine / naloxone sublingual film strip. adverse events that were reported and referable to the oral
mucosa and surrounding structures following study drug adnunistration were assessed. In this study, none of the oral
mucosa adverse events or adverse events that were referable to surrounding structures 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, 1 subject (1/23, 4 3%), had at least 1 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 / or surrounding
structures. All of the oral mucosal adverse events and / or adverse events referable to the surrounding structures
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 drug administration with either hot
water, cold water. or room temperature water. had no effect on the safety profile of the buprenorphine / naloxone

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

Conclusions: The most significant PK result from this study was an approximately 15% increase in buprenorphine
' mae When buprenorphine/naloxone 16 mg/4 mg sublingnal film was administered following pre-treatment with 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 impact on buprenorphine.
notbuprenorphine, and unconjugated naloxone exposure.

Pre-treatment of the oral cavity prior to study drug administration with erther hot water, cold water. or room
temperature water had no impact on the safety profile of the buprenorphine / naloxone sublingual film. Overall, no
new or relevant safety findings were identified in this study.
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2. SYNOPSIS
Name of Sponsor/Company: Individual study table referring to (For National Authority Use
Teva Pharmaceuticals USA part of dossier in which the Only)
individual study or study table is
Name of Finished Product: presented
Buprenorphine HCI and naloxone
HCI dihydrate sublingual film, 5
16 mg/4 mg olume:
Name of Active Ingredient: N
Buprenorphme HCI and naloxone
HCl

Title of Study: A Single-Dose, Three-Penod, Three-Treatment, Three-Way Crossover Study Comparing the Effect
of Beverage pH on the Relative Bioavailability of Buprenorphine Hydrochloride/Naloxone Hydrochloride Dihydrate
Sublingual Film. 16 mg/4 mg

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) i 2014, This CSR amendment
supersedes the one in the original NDA submuission to address the completion of a full study database, Medical
Dictionary of Regulatory Activities (MedDRA) coding of all 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. Other minor text changes were incorporated for clanification and to ensure consistency across
the document. These changes did not impact the pharmacokinetic results or conclusions or the overall study
conclusions of the oniginal study report.

Investigators and Study Centers:

Investigators: ®) 4)

)@

Study Center: Worldwide Clinical Tnals Early Phase Services, LLC (WCT). 2455 NE Loop 410, Suite 150, San
Antonio. Texas 78217

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

Study Period: 10 August 2014 to 13 September 2014 Phase of Development: 1

Primary Objective: The objective of this single-dose. open-label. randomuzed. three-peniod. three-treatment
crossover study was to assess the impact of beverage pH on the relative bioavailability of buprenorphine
HCl/naloxone HCI dihydrate 16 mg/4 mg sublingual film.

Number of Patients (Planned and Analyzed): For this study, 24 subjects were planned to be enrolled; data from
24 subjects were analyzed for safety and data from a total of 24 subjects were analyzed for pharmacokinetics.

Diagnosis and Main 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
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pregnant nor breastfzeding. between 18 and 50 years of age (inclusive), with body mass index (BMI) between
18 and 32 kg/m’ (inclusive). and a minimum weight of 59 kg (130 Ibs).

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 cardiovascular, pulmonary,
hepatic. renal. hemasologic, gastrointestinal, endocrnine. immunologic. 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 within 7 days. or prescription
medication within 14 days prior to the first dose of study treatment; had sigmficant dental 1ssues noted at screemng
or presence of blisters, ulcers, sores, or lesions in the mouth at fime of check-1n to any study peniod.

Study Drug Dose, Mode of Administration, Administration Rate, and Batch Number:

Investigational Product:

Buprenorphine 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 1l oz) of low pH beverage (Sprte) starting 1 nunute before
dosing (admumistered at room temperature)

Treatment B (Test 2): Subjects consumed 60 mL (2 fl oz) of lugh pH beverage (solution of %: teaspoon of sodmm
bicarbonate dissolved in room temperature water) starting 1 minute before dosmg (administered at room
tcmperature)

Treatment C (Reference): Subjects consumed 60 mL (2 {l oz) of room temperature water startmg 1 nunute before
dosing

Method of Blinding: This was an open-label study with no blindmng.

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

General Design and Methodology: This was a single-dose. open-label. randomuzed. 3-peniod. 3-treatment
crossover study in which 24 healthy adult subjects were to receive up to three separate single-dose applications of
buprenorphine HCl/aaloxone HCI dihydrate sublingual film, 16 mg/4 mg. Each dose was adnumistered after a
10-hour overmight fast. Before each dose. subjects were pretreated with a low pH beverage. a high pH beverage. ora
reference beverage (all administered at room temperature).

Safety Variables: The Investigator evaluated safety using the following assessments: clinical laboratory
evaluations. electrocardiograms (ECGs). physical examinations (including oral cavity examinations). vital sign
measurements (mncluding continuous pulse oxumetry momitoring). and reported or obzerved adverse events (AEs).

Subjects were monitored for any AEs from the beginning of confinement through the end-of-study visit.
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Pharmacokinetic Variables: For each treatment of the buprenorphine HCI and naloxone HCI dihydrate sublingual
film_ the following pharmacokinetic parameters for buprenorphine. norbuprenorphine, unconjugated naloxone. and

total naloxone were calculated, 1f appropniate:
®  Cue by mnspection (without interpolation)

= AUC.
o AUC.
. Daiis

s AUCp percentage extrapolation calculated as (AUCnr AUC 1)/ (AUCin) <100
. }‘g and associated Tin
s Cux

* Ty

Statistical Considerations: Concentration-time data were received from ™™ and were subsequently analyzed
using noncompartmental methods in Phoenix™ WinNonlin® (Version 6.3. Pharsight Corporation). Concentration-
time data that were below the limit of quantification (BLQ) were treated as zero in the data summarization and
descriptive statistics. In the pharmacokinetic analysis. BLQ concentraiions 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 and statistical
analyses.

Analysis of variance (ANOVA) and the Schuirmann’s two one-sided t-test procedures at the 5% significance level
were applied to the log-transformed pharmacokinetic exposure parameters, Cpay, AUChs:, and AUCpe The 90%
confidence interval for the ratio of the geometric means (Test/Reference) was calculated. No treatment effect
(bioequivalence) was declared if the lower and upper confidence intervals were within 80% to 125%.

Summary of Results

Subject Disposition and Demography: Of the 24 subjects randomly assigned to a treatment sequence. all
24 received at least 1 dose of study drug and were evaluated for safety in the study. A total of 4 (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 of subjects was 32.0 years (range 19 to 49 years); 66.7% of subjects were men and 33.3% were
women. The majority of subjects were white (75.0%). Shightly less than half (41.7%) of subjects were Hispanic or
Latino, while the remaming 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 lyc‘sg,"m2 (range 21 to 32 kg/m°). Subjects randomly assigned to each of the 6
treatment sequences were. in general. similar with regard to demographic characteristics. given the small sample
s1zZe.

Dissolution of Sublingual Film: Subjects were dosed with study drug in accordance with the protocol and were
monitored for the dissolution of the sublingual film The time to complete dissolution of the sublingual film was
recorded following each administration to ensure completion of dosing. The mean dissolution time (seconds) for
Treatment A (low pH beverage) was 303.09 (range 62.00—-1149 0), for Treatment B (high pH beverage) 287.25
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(range 65.00-1259.00). and for Treatment C (room temperature water) 327 .74 (range 56.00-1312.00).
(Table 14.3.5.10; Lisung 16.2.5.1).

Beverage pH: Each subject was required to consume approximately 60 mL of a low pH beverage. a high pH
beverage, or room temperature water 1 minute before study treatment administration. The mean pH of Treatment A
(low pH beverage) was 3.34 (range 3.33-3.36). The mean pH of Treatment B (lugh pH beverage) was 7.99 (range
7.94-8.02). The mean pH of Treatment C (room temperature water) was 7.51 (range 7.47-7.60).

Pharmacokinetics Results: The pharmacokinetic analysis set includes those subjects in the safety analysis set who
had sufficient data to calculate the pharmacokinetic parameters Crpy, AUC),,, and AUC, for buprenorphine,
norbuprenorplune, unconjugated naloxone, and total naloxone for at least one administration penod

Data from a total of 24 subjects were included in the pharmacokinetic and statistical analyses.

Mean concentration-time data are shown in Synopsis Figures 1 through 4. Results of the pharmacokinetic and
statistical analyses are shown below in Synopsis Tables 1 through 8.

Svnopsis Figure 1: Mean Plasma Concentration by Time Profiles for Buprenorphine in Healthy Subjects
Administered Buprenorphine HCI and Naloxone HCI Dihydrate Sublingual Film with a Low pH Beverage
(Treatment A), High pH Beverage (Ireatment B), or Room Temperature Water (Treatment C)
(Pharmacokinetic Analysis Set)

Analyte=BUPRENORPHINE
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E
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SOURCE: Summary 14.2.1
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Synopsis Figure 2: Mean Plasma Concentration by Time Profiles for Norbuprenorphine in Healthy Subjects
Administered Buprenorphine HCl and Naloxone HC1 Dihydrate Sublingual Film with a Low pH Beverage
(Treatment A), High pH Beverage (Treatment B), or Room Temperature Water (Treatment C)
(Pharmacokinetic Analvsis Set)

Analyte=NORBUPRENORPHINE

—— A
—4— B
- C

SOURCE: Summary 14.2.2

Svuopsis Figure 3: Mean Plasma Concentration by Time Profiles for Unconjugated Naloxone in Healthy
Subjects Administered Buprenorphine HCl and Naloxone HCI Dihvdrate Sublingual Film with a Low pH
Beverage (Treatment A). High pH Beverage (Treatment B). or Room Temperature Water (Treatment C)
(Pharmacokinetic Analysis Set)

Analyte=NALOXONE

- A
—— B
-

- |
-
&

Note: The analyte label “naloxone™ m Synopsis Figure 3 represents unconjugated naloxone
SOURCE: Summary 14.23
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Synopsis Figure 4: Mean Plasma Concentration by Time Profiles for Total Naloxone in Healthy Subjects
Administered Buprenorphine HCl and Naloxone HCI Dihydrate Sublingual Film with a Low pH Beverage
(Treatment A), High pH Beverage (Treatment B). or Room Temperature Water (Treatment C)
(Pharmacokinetic Analvsis Set)

Analyte=TOTAL NALOXONE

&

8

—0— A
—A— B
—a— C

Mean Concentration (ng/mL)

SOURCE: Summary 14.2.4
Synopsis Table 1: Mean (Standard Deviation) Pharmacokinetic Parameters for Buprenorphine After
Administration of Buprenorphine HC1 and Naloxone HCl Dihyvdrate Sublingual Film with a Low pH
Beverage (Treatment A), High pH Beverage (Treatment B), or Room Temperature Water (Treatment C)
(Pharmacokinetic Analysis Set)

A B C
Variable {(N=21) N=23) (N=21)
Tam (B)' 1.00 (0.50. 2.00) 1.00 (0.33, 2.50) 1.25 (0.50, 2.50)
Casx (pg/mL) 5180 (2070) 5070 (2010) 5990 (3650)
AUC e (h*pg/mL) 48600 (16250) 48460 (13070) 54970 (20680)
AUCz¢ (h*pg/mL) 50890 (16760) 50910 (13550) 58010 (21830)
AUCpsy (%) 4.69(2.13) 4.92(2.59) 5.18(1.97)
he (1/h) 0.0226 (0.0089) 0.0202 (0.0045) 0.0200 (0.0059)
Tz (h) 34.12(10.13) 36.09 (8.38) 37.36 (10.25)
Thae (b) 12845 (28.77) 134 61 (21.39) 132.58 (25 87)
Cipy (pg/mL) 46.5(20.1) 47.1(25.1) 56.9 (28.5)

SOURCE: Summary 14.2.5 Listng 16 2.6.1.

*Median (range) 1s presented for T e

Cagr=maximum observed plasma drug concentration; AUCy~area under the plasma drug concentration-time curve
(AUC) from time zero to mfinity; AUC,,_=AUC from time zero to the ume of the last measurable drug
concentration; Tz =time to maximum observed plasma drug concentration; T =elinunation half-life;
AUCEuny=100x(AUC - AUC 14)/AUCis. A;=apparent plasma termmal elimmation rate constant. Tuy=time fo last
measurable drug concentration; Ciyy=last measurable drug concentration

A=Low pH Beverage, B=High pH Beverage, C=Room Temperature Water
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Synopsis Table 2: Mean (Standard Devwiation) Pharmacokinetic Parameters for Norbuprenorphine After
Administration of Buprenorphine HCI and Naloxone HCI1 Dihvdrate Sublingual Film with a Low pH
Beverage (Treatment A). High pH Beverage (Ireatment B). or Room Temperature Water (Treatment C)
(Pharmacokinetic Analvsis Set)

A B C
Variable (N=21) (N=23) (N=21)
T (h)* 0.75 (0.50. 12.00) 1.00 (0.50. 12.00) 1.00 (0.50. 2.50)
Counex (pg/mL) 2770 (1230) 2720 (1070) 2470 (968)
AUC,,.. (h*pg/mL) 80550 (33860) 83120 (22400) 79590 (26750)
AUCyy (h*pg/mL) 85800 (36470) 88620 (24160) 86430 (32140)
AUCryp (%) 5.78(4.75) 5.89 (5.05) 6.69 (5.29)
%, (1) 0.0216 (0.0059) 0.0222 (0.0069) 0.0221 (0.0059)
T2 (h) 34.85 (11.39) 34.49 (11.68) 33.77(10.23)
Tase () 143.34 (4.11) 144.01 (0.04) 140.58 (8.61)
Cize (pg/mL) 90.2 (64.5) 959 (59.7) 119 (95 8)

*Median (range) 1s presented for Ty

Cmy—maximum observed plasma drug concentration; AUC~area under the plasma drug concentration-time curve
(AUC) from time zero to mfinity; AUC, =AUC from time zero to the time of the last measurable drug
concentration: Tp.=time to maximum observed plasma drug concentration; Ty-=elimination half-life:
AUCExtrnp=100x(AUCi-AUCny ) AUCks: A,=apparent plasma terminal elimination rate constant: Twg=time to last
measurable drug concentration; Cy.=last measurable drug concentration.

A=Low pH Beverage. B=High pH Beverage. C=Room Temperature Water

Svnopsis Table 3: Mean (Standard Deviation) Pharmacokinetic Parameters for Unconjugated Naloxone After
Administration of Buprenorphine HCI and Naloxone HCI Dihydrate Sublingual Film with a Low pH
Beverage (Ireatment A), High pH Beverage (Ireatment B), or Room Temperature Water (Ireatment C)
(Pharmacokinetic Analvsis Set)

A B C
Variable N=21) N=23) =21
Toss (h)* 0.50 (0.33. 1.25) 0.50 (0.33. 1.00) 0.74 (0.33. 1.50)
Cuse (pg/mL) 301 (162) 1200 (1120) 440 (431)
AUCy,, (h*pg/mL) 701.8 (334.7) 2206 (1409) 1044 (729.5)
AUCys (h*pg/mL) 723.6 (336.0) 2222 (1408) 1068 (728.7)
AUCk . (%) 4.12 (345) 1.02 (0.70) 279 (2.21)
A (1/h) 0.2020 (0.0870) 0.2282 (0.1018) 0.1809 (0.0984)
T1a (h) 4.21(2.07) 3.90(2.18) 5.56 (4.28)
Tiase (h) 18.57 (6.17) 22.26 (5.76) 22.50 (5.87)
Cist (pg/mL) 3.83 (148) 3.09 (0.916) 3.00 (0.967)

SOURCE: Summary 14.2.7. Listing 16.2.6.3.

*Median (range) 1s presented for T

Cmaxr—maximum observed plasma drug concentration; AUCj~area under the plasma drug concentration-time curve
(AUC) from time zero to infinity: AUC, =AUC from time zero to the time of the last measurable drug
concentration: T =time to maximum observed plasma drug concentration: Ty-=elimination half-life;
AUCEump=100x(AUCin-AUCu«)/AUCus -=apparent plasma ternunal elimmation rate constant: Tpe~time to last
measurable drug concentration; Cj,=last measurable drug concentration.

A=Low pH Beverage. B=High pH Beverage. C=Room Temperature Water
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Svnopsis Table 4: Mean (Standard Deviation) Pharmacokinetic Parameters for Total Naloxone After
Administration of Buprenorphine HCI1 and Nalozone HC1 Dihyvdrate Sublingual Film with a Low pH
Beverage (Ireatment A). High pH Beverage (Treatment B). or Room Temperature Water (Ireatment C)
(Pharmacokinetic Analvsis Set)

A B c

Variable oN=21) N=23) ~N=21)
T ()" 0.75 (0.50, 1.50) 0.50 (0.33. 1.00) 0.75 (0.50. 2.00)
Crex (ng/mL) 54.5(21.8) 59.7 (16.6) 50.7 (14.1)
AUC) (h*ng/mL) 106.2 (29.28) 105.8 (21.41) 108.6 (24.79)
AUCj¢ (h*ng/mL) 108.8 (29.72) 108.1(20.72) 111.0 (24.60)
AUCgyy (%) 2.55 (2.23) 2.37(2.07) 2.27 (1.06)
A, (1) 0.1133 (0.0445) 0.0996 (0.0376) 0.1109 (0.0436)
Ty (h) 7.11 (2.83) 8.25(3.95) 7.27 (2.99)
Tiaet (1) 32.57 (9.41) 35.48 (7.66) 33.73 (8.13)

_Cigy (ng/ml) 0.267 (0.193) 0.196 (0.0759) 0.248 (0.111)

SOURCE: Summary 14.2 8. Listing 16 2.6 4.

*Median (range) is presented for T

Cre=maximum observed plasma drug concentration; AUC/=area under the plasma drug concentration-time curve
(AUC) from time zero to infinity; AUC,,.~AUC from time zero to the time of the last measurable drug
concentration; Tp.x=time to maximum observed plasma drug concentration; Ty»~elimination half-life;

AUCE =1 00x(AUC 1 AUCL )/ AUCys J,=apparent plasma ternunal elimination rate constant; Ti~time to last
measurable drug concentration: Cjo=last measurable drug concentration.

A=Low pH Beverage. B=High pH Beverage, C=Room Temperature Water

Synopsis Table 5: Statistical Analysis of the Log-Transformed Systemic Exposure Parameters of
Buprenorphine (Pharmacokinetic Analvsis Set)

Geometric Mean" 20% CI
A C Ratio (%)"
Variable (N=21) N=21) (AIC) Lower Upper
G 4589.0190 5317.2454 86.30 T4.45 100.05
AUCL 44168.2754 521041117 84.77 75.78 94 .83
AUC,¢ 46412 6134 54911.1838 8452 75.63 94 46
Geometric Mean" 20% CI*
B C Ratio (%)°
Variable N=23) N=21) (B/C) Lower Upper
Coiie 4467.1495 5317.2454 84.01 72.58 97.25
AUC3q 446689238 521041117 85.73 76.73 95.79
AUC 47011.2707 54911.1838 85.61 76.69 95.57

SOURCE: Listings 16.1.9.1 through 16.1.9.3.

* Geometric Mean for Low pH Beverage (A). High pH Beverage (B), and Room Temperature Water (C) based on Least
Squares Mean of log-transformed parameter values

® Ratio(%) = Geometric Mean (A or B)/Geometric Mean (C)

90% Confidence Interval

Cue—maximum observed plasma drug concentration; AUC, ~area under the plasma drug concentration-time curve
(AUC) from time zero to mnfinity; AUC,.~=AUC from time zero to the time of the last measurable drug
concentration
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Synopsis Table 6: Statistical Analysis of the Log-Transformed Systemic Exposure Parameters of
Norbuprenorphine (Pharmacokinetic Analysis Set)

Geometric Mean® 90% CI
A C Ratio (%)"
Variable (N=21) (N=11) (A/C) Lower Upper
Crme 24847311 2282.5202 108.86 92.03 128.76
AUCq 745173104 759991397 98 05 8748 10989
AUC; 79251.1027 81497 4652 9724 86.57 109.23
Geometric Mean® 00% CT*
B C Ratio (%)"
Variable (N=23) (N=21) (B/C) Lower Upper
Cuiss 24599497 2282.5202 107.77 91.27 127.26
AUCpa 76800.1731 75999.1397 101.05 90.27 113.13
AUC,y 81687.1015 81497 4652 100.23 89 34 112 45

SOURCE: Listings 16.1.9 4 through 16.1 9.6

* Geometric Mean for Low pH Beverage (A). High pH Beverage (B). and Room Temperature Water (C) based on Least
Squares Mean of log-transformed parameter values

® Ratio(%) = Geometric Mean (A or B)/Geometric Mean (C)

*90% Confidence Interval

C po=maximum observed plasma drug concentration; AUC,_ =area under the plasma drug concentration-time curve
(AUC) from time zero to mfinity; AUC.=AUC from time zero to the time of the last measurable drug

concentration

Table 7: Statistical Analysis of the Log-Transformed Svstemic Exposure Parameters of Unconjugated

Naloxone (Pharmacoekinetic Analvsis Set)

Geometric Mean® 90% CI°
A C Ratio (%)"
Variable (N=21) (N=11) (AC) Lower Upper
Choae 238.3285 342 6151 69.56 54.74 88.39
AUC. 575.1872 898 8082 6399 5229 78.32
AUCg 6009381 924 4982 65.00 53.35 79.20
Geometric Mean® 90% CTI°
B C Ratio (%)°
Variable (N=23) (N=11) (B/C) Lower Upper
Ciiin 828.1384 3426151 241.71 190.69 306.39
AUC,,., 17223238 898 8082 191.62 156.89 23404
AUCH 17455301 924 4982 188.81 15528 22958

SOURCE: Listings 16.1.9.7 through 16.1.99.

* Geometric Mean for Low pH Beverage (A). High pH Beverage (B). and Room Temperature Water (C) based on Least
Squares Mean of log-transformed parameter values

® Ratio(%) = Geometric Mean (A or B)/Geometric Mean (C)

© 90% Confidence Interval

Crpy=maxamum observed plasma drug concentration; AUC~area under the plasma drug concentration-time curve
(AUC) from time zero to mfinity: AUC,.=AUC from time zero to the time of the last measurable drug

concentration
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Synopsis Table 8: Statistical Analysis of the Log-Transformed Systemic Exposure Parameters of Total
Naloxone (Pharmacokinetic Analysis Sef)

Geometric Mean® 90% CI°
A C Ratio (%)°
Variable (N=21) (N=11) (A/C) Lower Upper
Come 50.9769 509841 99.99 8473 117.99
AUC 1033928 109.5787 94 35 86.12 10338
AUC 1059130 111.8378 9470 8648 103.70
Geometric Mean” 20% CI°
B C Ratio (%)°
Variable (N=13) (N=11) (B/C) Lower Upper
e 55.3961 50.9841 108.65 2223 128.00
AUC ;g 101.1209 109.5787 92.28 84.31 101.01
AUCQ 103.7127 111.8378 92.73 84.77 101.45

SOURCE: Listings 16.1.9.10 through 16.1.9.12.

* Geometric Mean for Low pH Beverage (A), High pH Beverage (B). and Room Temperature Water (C) based on Least
Squares Mean of log-transformed parameter values

® Ratio(%4) = Geometric Mean (A or B)/Geometric Mean (C)

© 90% Confidence Interval

C o =maximum observed plasma drug concentration; AUC, ~area under the plasma drug concentmation-time curve

(AUC) from time zero to mfinity; AUCL~AUC from tume zero to the time of the last measurable drug
concentration

The relative bioavailability of buprenorphine, norbuprenorphine. and total naloxone following pretreatment with low
pH and high pH beverages compared to that following pretreatment with room temperature water was similar. with
geometric mean ratios ranging from 84.01% (high pH. buprenorphine Cpy.) to 108.86% (low pH. norbuprenorphine
Cuax). The pretreatment conditions influenced the relative bioavailability of unconjugated naloxcne; the geometric
mean ratios for low pH versus water ranged from 63.99% to 69.56% and the geometric mean ratios for high pH
versus water ranged from 188.81% to 241.71%

Safety Results:

o  There were no deaths or other serious adverse events reported in the study. There were no adverse events
assessed as severe. All adverse events resolved.

s  Two subjects (1 subject each during Treatment A and Treatment C) discontinued from the study because of
adverse events of vomuting and resolved.

¢ The percentage of subjects who had atleast 1 adverse event after study drug administration was highest with
Ticatuent A, 57%. (mctcatiwent withi a low pH bevarage. conpaed with Ticatment B, 46%. (meacatment
with a high pH beverage) and Treatment C, 30%. (pretreatment with room temperature water).

s 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 (30%. 33%. and 22% with Treatments A, B, and C,
respectively) and Nervous System Disorders (22%, 25%. 22%, with Treatments A B. and C. respectively).

e The most frequent adverse events (those occurnng in 5% or more of subjects after any study treatment) was
similar following each of the 3 study treatments.
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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 adnumistration, 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 led 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 climcally sigmificant. No subject met critenia for an ECG outlier. No ECG
parameter or ECG finding was assessed as an adverse event or led to study discontinuation.

There were no relevant physical examination findings or new safety findings regarding the oral nucosa.

Given the small sample size. pre-treatment of the oral cavity prior to study drug admimstration with erther, a
low pH beverage, a high pH beverage or room temperature water. had little effect on the safety profile of the
buprencrphine / naloxone sublingual film. The safety profile of buprenorphine / naloxone sublingual film i this
study was also consistent with the Suboxone label No new safety findings were identified mn this study.

Conclusions: Given the small sample size, pre-treatment ot the oral cavity prior to study drug adnumstration with

erther. 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 of buprenorphine / naloxone sublingual film in this
study was also consistent with the Suboxone label. No new safety findings were identified in this study.

Overall, the most significant PK findings were an approximately 14% to 16% reduction in buprenorphine exposure

levels {Cpay and/or AUC) when buprenorplune/naloxone, 16 mg/4 mg sublingual film was admimstered following

pretreatment with either a low or high pH beverage and an approximately 1.9- to 2 4-fold increase in naloxone AUC

and Cpa, respectively, following administration after pretreatment with a high pH beverage, compared with room-

temperature water as the pretreatment beverage.
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	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%. 
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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 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 
	Reference ID: 4320607 
	2 
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	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. 
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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 
	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 
	C29H41NO4HCl 
	C19H21NO4HCl2H2O 

	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. 
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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)(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. 
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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). 
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	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
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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
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	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
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	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 
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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
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	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% 
	Reference ID: 3973358 
	Reference ID: 4320607 
	(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. 
	Reference ID: 3973358 
	Reference ID: 4320607 
	Figure
	4 
	4 
	Appendix 

	4.1 Clinical Pharmacology Filing Memo 
	Figure
	Reference ID: 3973358 
	Reference ID: 4320607 
	Reference ID: 3973358 
	Reference ID: 4320607 
	Reference ID: 3973358 
	Reference ID: 4320607 
	Reference ID: 3973358 
	Reference ID: 4320607 
	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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	Study 3007599 Result -Equ1Valent NX 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 
	11 
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	Study 4001651 Results -Naloxone 
	Figure
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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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	4.2 
	4.2 
	4.2 
	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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	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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	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 
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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
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	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. 
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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 
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	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 
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	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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	Reference ID: 3973358 
	Reference ID: 4320607 
	Reference ID: 3973358 
	Reference ID: 4320607 
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	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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