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1 Executive Summary

1.1 Recommendations

The submission is acceptable from a Clinical Pharmacology and Biopharmaceutics
perspective. ' ' : '

12 Phase IV Commitments

None.

13 Summary of Clinical Pharmacology and Biopharmaceutics Findings

Background Nicotine Polacrilex Lozenges (Commit® Lozenges), 2 and 4 mg,
(NDA 21-330), was originally developed by GlaxoSmithKline (GSK) for the
indication of reducing withdrawal symptoms, including nicotine craving
associated with quitting smoking. The Commit® Mini Mint Lozenges, subject of
NDA 22-360, have been specifically designed to overcome the disadvantages
associated with the large size of the currently marketed Commit® Nicotine
Polacrilex Lozenges under the approved NDA 21-330. The Commit® mini Mint
Lozenges, 2mg and 4mg, are considered to be a line extension of the currently
marketed Commit Lozenges (original, mint, and cherry flavor) which are available
in the same strengths, contain the same active ingredient, Nicotine Polacrilex, and
identical indication. The sponsor’s rationale for developing the mini lozenge is
that at. —— , Commit® lozenge is quite large, takes some time to dissolve, and

is therefore somewhat less than discreet for some individuals who use the product

throughout the day in a public setting. The mini lozenges weig* -
The clinical development program for Commit® Mini Mint Lozenges focused on
establishing bioequivalence between the currently marketed lozenges with the newly

b(4)

b(4)

developed mini lozenges. A total of 3 bioequivalences studies were performed in support

of this submission. All the three studies were designed to assess the bioequivalence
_between the Commit® Mini mint nicotine lozenge and the original Commit® Nicotine
Polacrilex Lozenge, which was used as the reference drug.

- Biopharmaceutics Threée separate bioequivalence studies were conducted to establish
the bioequivalence of the Commit® Mini mint Nicotine Lozenge to the currently
marketed lozenge formulation, Commit® Nicotine Polacrilex Lozenges.  Studies
$3010445 and S3010466 (pilot studies) were 2-period cross-over studies to compare the
nicotine PK profiles between the two products at 2 mg and 4 mg, respectively. Study
$3010567 (pivotal BE study) was a single dose, 4-period cross-over study to compare the
nicotine PK profiles between the two products at both 2 mg and 4 mg dosage strength.
All studies were conducted using healthy volunteer smokers who were instructed not to
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smoke (or take other nicotine products) before and during the assessment penod
Bioequivalence criteria were met in all the three studies. '

During bio-analytical inspection of this study (S3010567), two concerns were raised by
the Division of Scientific Investigations (DSI): 1) the quality control samples (3.00, 30.0
and 150 ng/mL) and calibration range (1.00 to 200 ng/mL) for nicotine used in the study
were not representative of the nicotine plasma concentrations observed in study plasma
samples; 2) the LC/MS/MS assay (LLOQ=1.00 ng/mL) did not have sufficient sensitivity
to measure nicotine levels for at lease three half lives in the study of 2 mg lozenges. In
response to the FDA 483 observations, sponsor reanalyzed all the pharmacokinetic
plasma samples from study S3010567. In the reanalysis, quality control samples were
selected at concentrations of 0.60, 3.00 and 7.50 ng/mL, and calibration standards in the
range of 0.20 to 10.0 ng/mL were utilized. The QC samples and calibration curve range
in the reassay were found to be representative of the plasma nicotine concentrations
generated in the study. The new LC/MS/MS assay (LLOQ = 0.20 ng/ml) was able to
measure nicotine levels more than three half lives at both 2 and 4 mg doses. The results
from the pivotal BE study S3010567 with the updated analytlcal method are shown in
Figure 1.3 and Table 1.3.

Figure 1.3: Mean Nicotine Plasma Concentration-Time Profiles (Study S3010567)
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Table 1.3: Statistical Comparisdn between Mini Lozenge and Standard Lozenge
(Study S3010567). '
Table 1: 2mg PK Parameters Based on Adjusted Concenirations

Parameter () Mean' £5.D. *Ratio: Mini/Standard

| Mini Standard | Estimate 0%CI
Coanx (38) (35) 95.12% | [90.37%, 100.11%]
(og/m) | 393+114 | 418+134 | ‘
AUCpy 68 (35) 94.00% | [90.22%, 98.12%]
(ogho/ml) | 14.02+5.18 | 1498+5.97 :
AUCq.) 38 (35 93.92% | [90.04%, 97.97%]
(oghr/ml) | 1530+5.74 | 1632+6.39

) Table 2: 4mg PK Parameters Based on Adjusted Concenmﬁons

Paramster () Mean® £S.D. *Ratio: Midsundard
Mini Standard .| Estimate 90% CI

Camx (32) - 35 85.40% | [80.35%, 90.78%]

(ag/ml) _ E 628204 740%£2.77

AUCgy (32) (35) 90.39% | [85.91%, 95.09%]

(ng_'lm’ml) 24.06+9.14 27.32+12.19 '

AUCp.s) (32) (34 90.57% | [86.21%, 95.15%]

(ng'he/ml) - 25.7219.98 29.61+13.11 , .

Sousce: Table 92222 :

1 Unadjusted treatment means

* Ratio of geometsic means

Overall, sponsor adequately addressed the Clinical Pharmacology and Biopharmaceutics
aspects of the NDA.

2 ~ Question-Based Review
2.1 General Attributes

2.1.1  What pertinent regulafory background or history contributes to the
current assessment of the clinical pharmacology and biopharmaceutics of this drug?



" Nicotine Polacrilex Lozenges (Commit® Lozenges), 2 and 4 mg, (NDA 21-330),
was originally developed by GlaxoSmithKline (GSK) for the indication of
reducing withdrawal symptoms, including nicotine craving associated ‘with
quitting smoking. The Commit® Mini Mint Lozenges, subject of NDA 22-360,
have been specifically designed to overcome the disadvantages associated with the
large size of the currently marketed Commit® Nicotine Polacrilex Lozenges under
the approved NDA 21-330. The Commit mini Mint Lozenges, 2mg and 4mg, are
considered to be a line extension of the currently marketed Commit Lozenges
(original, mint, and cherry flavor) which are available in the same strengths,

-contain the same active ingredient, Nicotine Polacrilex, and identical indication.
The sponsor’s rationale for developing the mini lozenge is that at ~——
Commit® lozenge is quite large, takes some time to dissolve, and is therefore

somewhat less than discreet for some individuals who use the product throughout -

the day in a public setting. The mini lozenges welgh —

212 ‘What are the lnghhghts of the chemistry and physml—chemwal properties
of the drug substance, and the formulation of the drug product as they relate to
clinical pharmacology and biopharmaceutics review?

The drug substance nicotine polacrilex, is identical to that used in the previously
approved applications for Commit Lozenges and flavor variants (NDA 21-330 and

supplements). It is produced— — R
The

lozenges are white to off-white oval tablets embossed with logos of “M™ or “F” for the 2
2 mg and 4 mg lozenges respectively. The quantitative composmon of the Mini Mint
Lozenge in comparison to the smndatd Commit Lozenge is shown in the Table 2.1.2A
and Table 2.1.2B.

b(4)

b(4)
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* Table 2.1.2A: Quantitative composition of mini mint 2 mg lozenge

- -
Name of Ingredients | Reference
: to Standard
T Mini Lozenge Conumit
o 2mg Lozenge 2 mg
(ogquivalent to
Nicotine ]
Excipients _
Maanitof® UsP
. .) DMF
-
"
Sodinm Alginate® NF
- . —  DMF
. DMF
. DMF
[ — :
Sodium Carboste NF
Calcium USP
Polycacbophif’
Magnesium Stearate NF
Xanthsa Gun® NF
Acesulfame-k NF
—
Potassinm uUs?
Bicishonste’®
T us?
| Total lozenge weight — -l

Source: P4 3.2.P.2.2 Drug Product

bia)
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Table 2.1.2B: Quantitative composition of mini mint 4 mg lozenge
. Quantitative Compaosition of Nicotine Mini Mint 4mg Lozenge

2

3

[

Name of Ingredients

Reference
to Stamdard

Composition

Mini Lozenge
4mg Lopngelng

Active substance
(ecquivalent
Nicotine)

DMF

18 aamaa'a ag.

—

Source: P5 3.2.P.2.2 Drug Product

i
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223 What are the proposed dosage(s) and route(s) of admmnstration"

The proposed dosing regimen of mini mint nicotine lozenge is identical to the approved
Commit® lozenge as follows:

Take a Commit® Mini Mint Lozenge every 1 to 2 hours and at least 9 lozenges each day
for the first 6 weeks to help prevent unexpected cravings and improve the chances of
" quitting. Place the lozenge in mouth and allow the lozenge to slowly dissolve (about 10
minutes). Minimize swallowing. Do not chew or swallow the lozenge. After six weeks,
take one lozenge every two to four hours. At the beginning of week 10, take one every
4-8 hours. Stop using it at the end of 12 weeks. (Source: user’s guide)

22  General Clinical Pharmacology

221 What are the design features of the clinical pharmacology and climical
" studies used to support dosing or claims?

A total of 3 biopharmaceutics studies were performed in support of this submission. - All
three studies were designed to assess the bloequlvalence between the Commit® Mini mint
nicotine lozenge and the original Commit® Nicotine Polacrilex Lozenge, which was used
as the reference drug. Approval is sought for 2 mg and 4 mg dosage strengths. 'Studies
$3010445 and S3010466 were 2-period cross-over studies to assess bioequivalence of the
two products at 2 mg and 4 mg, respectively. Both studies showed bioequivalence.
However, review of the data in these two studies by the sponsor showed some anomalies
with respect to Cmax and AUC values. For efficiency reasons, these two studies were
conducted in two different geographical reasons. Study S3010445, assessing the 2 mg
strength, was conducted in India yielded similar Cmax and AUC values to those obtained
in study S3010466, assessing the 4 mg strength, conducted in the U.S. (see table 2.6.3).
Two reasons were attributed to this anomaly. Lower body Mass Index and slower
elimination rate constants of the Indian subjects compared to the American subjects.
However, in order to further explore this issue, sponsor conducted study S3010567
assessing the bioequivalence of the 2 mg and 4 mg strengths in the U.S. population.
" Study S3010567 was a single dose, 4-period cross-over study to compare the nicotine PK
profiles between the two products at both 2 mg and 4 mg dosage strength. All three
studies were conducted using healthy volunteer smokers who were instructed not to
smoke (or take other nicotine products) before and durinig the assessment period.
Bioequivalence criteria were met in all the three studies.

222  What are the known PK characteristics of nicotine?

The following summary is a brief literature review of nicotine PK.

Absorption Nicotine is a tertiary amine, with a pKa of 8.0 (weak bhse) The extent of
buccal absorption varies with the pH; nicotine is well absorbed in the mouth from
alkaline smoke (cigar) and buffered moist snuff or chewing gum, but little is absorbed
from acidic smoke (cigarette). The oral bmvaﬂab:hty of nicotine is about 25 to 30%.

Nicotine absorption from cigarette smokmg is very rapid and is completed when the
person stops smoking, whereas, input from the nicotine gum (or smokeless tobaoco) hasa



small lag time, peaks and declines during the 30minute period of chewing, then contimies
for more than 30 minutes after oral nicotine use has stopped. This prolonged absorption
is probably related to the absorption of swallowed nicotine (Benowitz NL, 1990). In
contrast to inhalation, the oral route of absorption is expected to result in gradual increase
in nicotine concentrations in the brain with relatively little arteriovenous disequilibrium.

Metabolism and Excretion Nicotine is extensively metabolized to a number of
metabolites, all of which are less active than the parent compound. Cotinine is the major
metabolite, and is formed by two-step process, via CYP450 enzyme (CYP2A6) and
aldehyde oxidase. As cotinine has a half-life of 15-20 hours and its blood levels are 10
times higher than nicotine, it is often used as a marker to confirm smoking abstinence.
Plasma nicotine levels decline in a bi-exponential manner, with a short initial half life of
approximately 7-10 minutes followed by an elimination half-life of approximately 2
hours (range 1-4 hours). Total clearance for nicotine following intravenous infusion
ranges from approximately 62 to 89 L/h. Renal clearance for nicotine is estimated to be

-about 5-25% of total clearance. Nicotine and its metabolites are excreted almost
exclusively in the urine. The renal excretion of unchanged nicotine is highly dependent
on urinary pH; urinary pH < 5, an average 23% of the nicotine dose is excreted
unchanged. When urinary pH is maintained above 7.0, urinary excretion of unchanged
nicotine reduces to 2%. Average renal clearance is 1L/h in alkalme urine and 14.7 L/h in
acidic urine.

23 Intrinsic Factors

Pharmacokinetics of nicotine from Mini Mint Lozenges was not studied with regard to
intrinsic factors such as age, renal and hepatic impairment, pregnancy, labor and
delivery, nursing mothers, and ambulatory patients, etc. Since this is just a reformulated
product and was bioequivalent 1o the approved Commit® lozenges, these data are not
required to be acquired for this product

24 Extrinsic Factors '

Pharmacokinetics of nicotine from Mini Mint Lozenges was not studied with regard to
interactions with drugs, herbal products, diet, and smoking, etc. Since this is just a
" reformulated product and was bioequivalent to the approved Commit® lozenges, these
data are not required to be acquired for this product

25 General Biopham'mceuﬁm

2.5.1 Was bioequivalence demonstrated between the proposed to-be-markcted
formulation and the referenee formulation?

BE was demonstrated for nicotine between Mini Mint Lozenge and commercial Commit
Lozenge.

Three BE studies (2 mg strength in study S3010445, 4 mg strength in $3010466, and 2
mg and 4 mg strengths in study S3010567) were conducted to demonstrate the
bioequivalence of nicotine between Mini Mint Lozenges and Commit Lozenge.. The BE



criteria were met in all the three studies. Among the three studies, study S3010567 was
considered to be the pivotal study. For the pivotal BE study S3010567, the least squares
geometric mean ratios, test-to-reference, for Cnax, AUC(04), and AUC (g inp) ranged from
85.40% to 95.12% and the associated 90% confidence intervals were within the 80%-
125% equivalence window, demonstrating that the two products were bloeqmvalent The
mean nicotine conc.-time profiles and the statistical analysis are shown in Figure 2.5.1

and Table 2.5.1, respectively.

Figure 2.5.1: Mean Nicotine Plasma Concentration-Time Profiles (Study S301 0567)
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Table 2.5.1. Statistical Comparison between Mini Lozenge and Standard Lozenge
(Study S3010567). ‘ ' '
Table 1: 2mg PK Parameters Based on Adjusted Concentrations

Parameter (N) Mean® +S.D. “Ratio: Mini/Standard
Mini Standard Estimate 90% CI
Conax (38) (35) 95.12% [90.37%, 100.11%]
(ng/mi) 393+1.14 4.18+1.34 ‘
AUCpy | (38) . (3% 94.09% | [90.22%, 98.12%]
(nghr/ml) 14.02 £5.18 14981597 | , ’
AUCpwy (38) | @33 93.92% | [90.04%, 97.97%])
| (ogho/ml) | 1530+5.74 | 16321639 o
Source: Table 9.2.2.1a
" 1 Unadyusted treatment means

* Ratio of geometric means

Table 2: 4mg PK Parameters Based on Adjusted Concentrations

Parameter | (N) Mean® £S.D. | - *Ratio: Mini/Standard
 Mini Standard ‘Estimate 90% CI

Conax (32) : (35) 85.40% | [80.35%, 90.78%]

(ng/mD) 6.28 £2.04 740+ 2.77 _

AUCoy | (32 (39 90.39% | [85.91%, 95.00%)]

(oghr/ml) | 2406+£9.14 | 27.32%12.19 _

AUCp.x) (32) (34) 90.57% | [86.21%, 95.15%)

(egho/ml) | 25723998 | 29.61+13.11

Source: Table 92222

1 Unadjusted treatment meas

* Ratio of geometric means

Source: CSR 53010567 p10

2.52 Were there any issues during the bio-analytical inspection and if yes, was it
resolved? '

Yes, two potential issues were raised during the bio-analytical inspection by the Division
of Scientific Investigations (DSD). Spomsor adequately addressed these two issues by
reanalyzing the plasma samples from study S3010567.using new QC samples and
calibration curve range.

During DSI inspection, two issues were raised resulting in the issuance of Form 483 to
the firm. Following is an extract of the issues (in bold) and DSI’s assessment of these
issues in italics (see DSI review dated 02/25/2009 by Dr. Xikui Chen for additional
details): ' '
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“1) The quality control samples (3.00, 30.0 and 150 ng/mL) and calibration range
(1.00 to 200 ng/mL) for nicotine used in the study were not representative of the
nicotine plasma concentrations observed in study plasma samples. For example, the
mean peak nicotine concentratons (Cme:) following dosing of 2 and 4 mg lozenge
were 4.3 to 4.5 ng/mL and 6.7 to 7.7 ng/mL, respectively. Thwe mean Coy values
were much lower than the mid QC value (30 ng/mL).

“In response to the FDA 483 observations, MDSPS reanalyzed aII the study plasma
samples collected in the 2 and 4 mg nicotine lozenges studies. In the reanalysis, quality
control samples at concentrations of 0.60, 3.00 and 7.50 ng/mL, and calibration range of
0.20 ng/ml to 10.0 ng/mL were utilized. The QC samples and calibration curve range
used in the reassay (December 19, 2008 to Jamuary 6, 2009), were found to be
representative of the plasma nicotine concentrations generated in the studies.

2) The LC/MS/MS assay (LLOQ = 1.00 ng/mL) does not have sufficient sensitivity
to measure nicotine levels for af least three half lives in the study of 2 mg lozenges.
The total AUC (AUCy.ur values included a large extrapolated component. For
example: the ratio of AUCy/ AUC ¢ was 0.73 for test group, and 0.75 for reference

group.

- Upon the request of the sponsor, MDSPS reanalyzed all the study samples from the 2 and

4 mg nicotine lozenges study using 0.20 ng/ml as the lower limited of quantitation
(LLOQ). Fhe LLOQ at 0.2 ng/mL was validated and the supporting data are provided in
Amendment 2 of the Validation Report. This LC/MS/MS assay (LLOQ = 0.20 ng/ml) was
able to measure nicotine levels for more than three half lives in both the 2 and 4 mg
nicotine lozenges studies. Please note that the study plasma samples were stored at -20°C
Jor 10 months prior to the reanalysis performed in December 2008. A review of stability
data in Validation Amendment 2 showed that plasma samples were stable for 521 days
when stored at -20°C.

Following our evaluation of the inspectional findings and the response, DSI is of the
opinion that MDSPS has adequately addressed the Form FDA-483 Observations, and we
recommend that the clinical and analytical data of Study S3010567 be accepted Jor
review.”

2.6 Analytical Section

2.6.1 How are the active moieties identified and measured in the plasma in the
clinical pharmacology and biopharmaceutical studies?

Method 1 (SIT-BAM-48) The quantitative determination of nicotine in human plasma
was done by a validated HPLC/MS/MS method. Specifically, human plasma containing
nicotine and the internal standard nicotine-d3, were extracted with an organic solvent
(acetonitrile) and the supernatant was transferred onto an Applied Biosystems API 4000 LC-
MS-MS in positive ion MRM mode equipped with a HPLC column. The peak area of the m/z
163.1—132.1 nicotine product ion was measured against the peak area of the m/z

12



166.2—132.1 for the nicotine-d3 internal standard product ion. Quantitation was performed
using separate weighted (1/x* for each’ analyte) linear least squares regression analyses
generated from fortified plasma calibration standards prepared immediately prior to each run.

This analytical method was used in studies $3010445 and S3010456.

Method 2 (MDS study AA33664) The quantitative determination of nicotine in human
plasma was done by a validated HPLC/MS/MS method. An aliquot of human plasma
(EDTA) containing each analyte and intemnal standard was extracted using a solid phase
extraction procedure. The extracted samples were analyzed by an HPLC equipped with
an AB | MDS Sciex API 5000 mass spectrometer. Positive ions were monitored in the
multiple reaction monitoring (MRM) mode. Quantitation was determined using a
weighted linear regression analysis (1/x?) of peak area ratios of each analyte and internal
standard. This analytical method was used in study $S3010567.

2.62

How was the assay performed for nicotine?

The assay performance from all the studies is shown in Table 2.6.2.

Table 2.6.2 The Analytical Assay Performance.

Study | SIT-BAS48 AA33664 (S3010567)
(53010445  and :
, $3010456) . Old Assay New Assay
Measured Conc. range 1.01-16.1 0.2-15.8 ng/mL
ng/mL
Calibration standard
Range 1.00-50ng/mL 1.00-50.0 0.2-10.0 ng/mL
, __ |ogmL
Precision 3.1-4.4% 1.8-3.8% 2.9-4.1%
bias -0.8-0.8% -1.5-0.8% -2.0%-2.4%
Linearity (R°) >0.989 "[>0.995 >0.993
QC sample '
Range 2.50, 5.00, 15.0|3.00, 30.00, 0.600, 3.00, and 7.50
‘ng/mL 150, and 300 | ng/mL |
n
precision 2.8-4.8% 3.5-4.6% <=6.5%
bias -1.5-2.4% -8.0-1.3% -7.5—1.0%
Stability o _ .
Long-term stability 56 days in plasma | 139 days in | 521 days in plasma at -20 |
at-20°C plasma at -20 | °C .
. » - °C
| Short-term stability 26 h atRT 25 hatRT 27 hr in polypropylene
i ' o tubes at RT
Freeze-thaw stability 3cycles 6 cycles 6 cycles
Post-preparative stability |17 .days in|116 days in | 135 hrin a polypropylene
' | methanol for | methanol at 5 | 96 well plate at 5 °C




stock solution at - | °C
20°C

Processed sample integrity [ 68 hat 5°C,26 h { 135hat5°C | 138 h in a polypropylene
atRT . 96 well plate at 5 °C

263 What was the variability in the PK parameter estimates in this
application? ' ' .

The within study variability (CV%) ranged from 25% to 46% for Cmx, from 37% to 70%

Jor AUCy., and from 33% to 69% for AUCy for 2 and 4 mg Mini Lozenge combined.
The estimated Cmax varied from 3.93 to 6.88 ng/mL, AUCO-t from 10.68 to 26.91
ng*h/mL, and AUCys from 14.89 to 31.43 ng*h/m for 2 mg Mini Lozenge. The estimated
Cnax varied from 6.28 to 7.23 ng/mL, AUCy., from 20.67 to 24.69 ng*h/mL and AUC;yy
Jrom 25.60 to 28.68 ng*h/m, for 4 mg Mmz Lozenge. -

As shown in the table below, the within study variability (CV%) ranged from 25% to
46% for Cuax, from 37% to 70% for AUC,.,, and from 33% to 69% for AUCys for
nicotine cross all the doses and formulations investigated. The estimated Cpmax varied
from 3.93 to'6.88 ng/mL, AUC)y, from 10.68 to 27.31 ng*h/mL, and AUC;,s from 14.89
to 31.77 ng*h/mL at 2 mg cross all formulations. The estimated. Cp.x varied from 6.28
to 7.61 ng/mL, AUC,. from 20.67 to 27.32 ng*/mL, and AUC;y from 25.60 to 30.26
ng*h/mL at 4 mg cross all formulations. The big variability of nicotine exposure at 2 mg
across different studies might be attributed to race difference (Nakajima, CPT, 2006).
Study S2010445 was conducted in India, where all the subjects were Asians. The studies
-§3010456 and S3010567 were conducted in US, where majority of the study subjects
were white.

Table 2.6.3:
Study )

PK parameter estimates from in vivo studies.
Batch No. ' ¢ AUC.
: mesn (CV%)

(ng*h/mL)
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3 Detailed Labeling Recommemiations

(From a Clinical Pharmacology perspective, there are no new labeling changes proposed
by the sponsor. ' : '

4 . Appendices
4.1 Proposed Package Insert _
(- 1
b(4)
b(4)
i
-

15



e Page(s) Withheld

Trade Secret / Confidential (b4)
__ Draft Labeling (b4)
Draft Labeling (b5)

Deliberative Process (b5)
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42.  Individual Study Review

S3010445

Stady Title: A Single Dose Bioavailability Study of 2 mgA Nicotine Polacrilex Mini
Lozenge _

~ Objectives: Compare the pharmacokinetic profile of 2 mg nicotine polacrilex 'mini.
lozenge and 2 mg nicotine polacrilex standard lozenge.

Study Design: This Phase II pharmacokinetic (PK) clinical study was a single-center,
open-label, randomized, two-way crossover design. The study treatments were a single
~ dose of 2 mg nicotine polacrilex mini lozenge (batch number GSK5517B011) and 2 mg
nicotine polacrilex standard lozenge (batch number GSK5497B021). Subjects were
confined to the study site for approximately 36 hours during each study session, 24 hours
before study treatment dosing and 12 hours post dosing during which the PK samples
were obtained. Subjects abstained from smoking during the confinement period. The
study periods were separated by a washout of at least 48 hours during which subjects
were allowed to smoke. Blood samples for PK analyses were taken at post dosing- 5, 10,
.15, 20, 30, 40, and 50 minutes and 1, 1.5, 2, 3,4, 6, 8, 9, IOand 12hourspost—dosem

" each treatment period.

Study Population A total of 28 healthy male (n=24) and female (n=4) subjects between
21 and 43 years of age who smoked their first cigarette more than 30 minutes of
awakenmg. were generally healthy, had a body mass index of 19-27 kg/m?, were enrolled
in this study. All subjects were Asian. All subjects completed the study.

Bioanalytical Analysis: Nicotine plasma concentrations were measured by an HPLC
equipped with a MDS Sciex API 4000 mass spectrometer. Positive ions were monitored
in the multi reaction-monitoring (MRM) mode. Qumtnﬁcattonwasbypedcarearatno_
(AA40098)



Table:  Summary of assay performance of nicotine.

Analyte | SC sC SC QC QC QC
Range precision | accuracy | Samples precision | accuracy

nicotine | 1.00-50.0 | 2.8-3.9% |98.5- |2.50, 15.0,|2.842% |99.2-
" | ng/mL 1101% [5.00, and 102.4%
37.5 ng/mL -

Data Analysis: Average bioequivalence between the 2 mg mini lozenge (test product)
and the 2 mg standard lozenge (reference) was assessed using the two one-sided tests
procedure for AUC(o) and Cmax. Linear mixed effects models were used to estimate
treatment effects. The treatment difference and its confidence interval (CI) were
exponentiated to obtain the ratio of the geometric means between the test and reference
-products and its CI. If this CI lay within the range of 0.80 to 1.25 for AUC(@-y and Crmax,
then it was concluded that the products were bioequivalent. :

Pharmacokinetic Results: Mean ratios for AUC@©») and Cmax for 2 mg mini lozenge
versus 2 mg standard lozenge were similar. The 95% CI for AUC(-) and Cmax all. lay
entirely within the interval of [80%,125%)], indicating that the 2 mg mini lozenge is
bioequivalent to the 2 mg standard lozenge. Thie results of the PK analysis perfonned on
the unadjusted data were similar to the results for baseline-adjusted data.

Figure: Mean Adjusted Nicotine Plasma Concentrations
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Source: Figure 9.2.1.1 in P50 of CSR
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Table: Summary of Baseline-Adjusted Nicotine Pharmaeokmehc Vambl&s
: Ratio: Mini/Standard

Means*
Parameter
Mini Standard Estimate 80% C!
Cmax .
(ng/ml) 6.88 6.58 104.66% [98.70%,113.27%)
AUC(0-t) . :
(ng*hr/mi) 26.91 27.31 98.55% [88.57%,109.66%]

*Geometric adjusted means calculated by exponentiating adjusted mean log
Source: Table 3 in P29 of CSR

In addition, Tmax, ka and Ty were all comparable.

Conclusion: The 2 mg nicotine polacrilex mini lozenge was bloequxvalent to the 2 mg
nicotine polacrilex standard lozenge.

$3010466

Study Title: A Single Dose Bioavailability Study of 4 mg Nicotine Polacrilex Mini
Lozenge .

Objectives: Compare the phannacokmetlc profile of 4 mg nicotine polacrilex mini
lozenge and 4 mg nicotine polacnlex standard lozenge. _

Study Design: This Phase II pharmacokinetic (PK) clinical study was a smgle-center
~open-label, randomized, two-way crossover design. The study treatments were a single -

dose of 4 mg nicotine polacrilex mini lozenge (batch number GSK5526B011) and 4 mg
- nicotine polacrilex standard lozenge (batch number GSK5498B021). Subjects were
confined to the study site for approximately 36 hours during each study session, 24 hours
before study treatment dosing and 12 hours post dosing during which the PK samples
were obtained. Subjects abstained from smoking during the confinement period. The
study periods were separated by a washout of at least 48 hours during which subjects
were allowed to smoke. Blood samples for PK analyses were taken at post dosing- 5, 10,
15, 20, 30, 40, and 50 minutes and 1, 1.5,2, 3, 4, 6, 8, 9, 10 and thourspost-dosem
each treatment period.

Study Population: Male or female volunteers aged 18 to 55 years who smoked their first
cigarette within 30 minutes of awakening, were generally healthy, had a body mass index
of 19-27 kg/m?, and provided written consent were invited to enter this study. Twenty-
eight subjects were randomly assigned to treatment as planned. A total of 28 healthy
male (n=19) and female (n=9) subjects between 20 and 51 years of age were enrolled in
this study. Ethnic origin was 97% white (n=27) and 3% black (n=1). Of these 28
subjects, 27 completed at least one study treatment and 24 completed both study
treatments with determinable PK parameters. Four subjects wnhdrew consent and did
not complete the study.
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Bloanalytwal Analysis: Nicotine plasma concentrations were measured by an HPLC
equlpped with a MDS Sciex API 4000 mass spectrometer. Positive ions were monitored
in the multi reactlon-momtonng (MRM) mode. Quantification was by peak area ratio.

Table: Summary of assay performance of nieotine

Analyte | SC SC sC QC. QC 1QC
Range precision | accuracy { Samples precision | accuracy
nicotine | 1.00-50.0 |3.1-4.2% | 99.2- 2.50, 15.0,]3.3-48% |98.7-
' ng/mL | 100.8% |5.00, and 101.6%
. 37.5 ng/mL

Data Analysis: 4 mg standard lozenge (reference) was assessed using the two one-sided
tests procedure for AUC(o+) and Cmax. Linear mixed effects models were used to estimate
treatment effects. The treatment difference and its confidence interval (CI) were
exponentiated to obtain the ratio of the geometric means between the test and reference
products and its CI. If this CI lay within the range of 0.80 to 1.25 for AUC(o-:)and Cax,
then it was concluded that the products were bioequivalent.

Pharmacokinetic Results: Mean ratios for AUC(o+) and Cmax for 4 mg mini lozenge
versus 4 mg standard lozenge were similar. The 95% ClI for these all lay entirely within
the interval of [0.80 -1.25], indicating that the 4 mg mini lozenge is bioequivalent to the 4
mg standard lozenge. The PK analysis performed on the unadjusted data was very similar
to the results for baseline-adjusted data. :

Figure: Mean Adjusted Nicotine Plasma Concentrations
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Source: Figure 9.2.1.1 in P34 of CSR '
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Table: Summary of Baseline-Adjusted Nicotine Pharmacokinetic Variables

Means* Ratio: Mini/Standard
| Parameter Mini Standard | Estimate | 90% ClI ,
Cmax 7.23 |7.61 95.0% [87.4%,103.3%)]
(ng/mL) : _
AUCo4 24.39 2563 95.2% [89.8%,100.9%)]
(ng*hr/imL)
(N) Mean/Median Ratio: Mini/Standard
Parameter Mini Standard | Estimate 90% CI
Cox (ng/mL)* (26)7.23. | (251761 95.0% | [87.4%,103.3%]
AUCM‘; (26)2439 | (25)25.63 95.2% [89.8%,100.9%]
(ng*hr/mL)
AUCp. (25)28468 { (25)30.26 94.8% [89.294,100.7%]
=*(ng*hr/mL)
Tonax (hr) ** (26)150 | (25)1.25
Ka (1/hr) #* (25036 | (25)033
: Tm (hr) ** (25190 | (25)2.12
* Geomtric adjusted means nluhidbymw“b'
*# Median

Source: Table 4 in P34 of CSR

Conclusions: The 4 mg nicotine polacrilex mini lozenge was bioequivalent to the 4 mg
nicotine polacrilex standard lozenge.

S3010567
Study Title: A Single Dose Bioequivalence Study of 2 and 4 mg Mini Nicotine Lozenges

Objectives: to confirm bioequivalence of the following treatments in terms of nicotine
AUC-9and Cmax:
* 2 mg nicotine polacrilex mini lozenge (2 mg mini lozenge) blwquwalent to2mg
. nicotine polacrilex standard lozenge (2 mg standard lozenge) '
¢ 4 mg nicotine polacrilex mini lozenge (4 mg mini lozenge) bloeqmvalent to 4mg
nicotine polacnlex standard lozénge (4 mg standard lozenge).

Study Design: This stndy was a single center, randomized, open label, single dose, and
four-way crossover in design. The study treatments were a single dose of 2 mg mini
lozclge (batch number GSK5583B011), 2 mg standard lozenge (lot number 8A21), 4mg
mini lozenge (batch number GSK5584B011) and 4 mg standard lozenge (lot number
8A07). Eligible study subJects were confined in the study facility for approximately 36
hours during each study session (for 24 hours pre dosing and for 12 hours post dosmg)
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during which pharmacokinetic blood samples were obtained. Subjects abstained from
smoking during the confinement periods and were subjected to random measurements of
expired carbon monoxide (CO) to confirm abstinence. Study sessions were separated by
at least a 48-hour washout period during which subjects were allowed to smoke ad
libitum. :

Study Population: Male or female volunteers aged 18 to 55 years who smoked their first
cigarette within 30 mimites of awakening, were generally healthy, had a body mass index
of 19-27 kg/mz, and provided written consent were invited to enter this study. A total of
40 healthy male (n=27) and female (n=13) subjects between 20 and 56 years of age were
enrolled in this study. Ethnic origin was 85% white (n=34), 7.5% black (n=3), Asian
(n=1), 2.5% Hispanic (n=1), and 2.5% American Indian (n=1). "Eight subjects did not
- complete the four study treatment, two due to the withdrawal of consent, 3 due to no
show up after check-in of Period 2, one due to failed drug screen at the check-in in Period
3, and one due to adverse event, and one due to tooth extraction after the Period 2.

Bioanalytical Anlyiis: Nicotine plasma concentrations were measured by an HPLC
equipped with a MDS Sciex API 4000 mass spectrometer. Positive ions were monitored
in the multi reaction~monitoring (MRM) mode. Quantification was by peak area ratio.

Table: Summary of assay performance of nicotine.

Assay SC SC SC QC QC | QC
Range . precision | accuracy | Samples precision accuracy

oud 1.00-50.0 | 1.8-3.8% .| 98.5- 2.50, 15.0,|<=4.6% |920-

SIT- - |ng/mL A - 1100.8% |5.00, and 101.3%

BAM ; : 37.5 ng/mL

new 0.20-10.0 |[2.9-4.1% | 98- 0.600, 3.00, | <=6.5% 92.5-101%

AA33664 | ng/mL ‘ 1024% jand - 7.50 ‘

_ ng/mL

Data Analysis: Average bioequivalence between the 2 mg mini lozenge (test product)
and the 2 mg standard lozenge (reference) as well between the 4 mg mini lozenge (test
product). and the 4 mg standard lozenge (reference) was assessed using the two one-sided
tests procedure for AUC(0+) and Cmax. Linear mixed effects models were used to estimate
treatment effects. The treatment difference and its 90% confidence interval (CI) were
exponentiated to obtain the ratio of the geometric means between the test and reference

products and its CI.

Pharmacokinetic Results: Mean ratios for 2 mg mini lozenge versus 2 mg standard
lozenge were around 0.95 for both AUC(-+) and Cmax. The 90% CI for these all lay
entirely within the interval of [0.8, 1.25], indicating that the 2 mg mini lozenge is
bioequivalent to the 2 mg standard lozenge. Mean ratios for 4 mg mini lozenge versus 4
mg standard lozenge were around 0.90 for both AUC(o-) and Cmax. Furthermore, the 90%
CI for these all lay entirely within the interval of [0.80, 1.25], indicating that the 4 mg
mini lozenge is bioequivalent to the 4 mg standard lozengc

27




Figure: Mean Adjusted Nicotine Plasma Concentrations (Old Assay)
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Source: Figure 9.2.1 in P32 of CSR

Table: 2 mg PK Parameters Based on Adjusted Concentrations (Old Assay

Parameter Mean (N) _‘Ra_tio: MiniIStandard
1 ' Mini Standard | Estimate | 90% Cl
Crmex(ng/ml) |4:27(38) |[4.49(35) |[95.12% |[90.00%, 100.53%)
AUCey | 1194 (38) [12.35(35) |94.12% | [67.76%, 100.92%]
(ng-hr/mi) » . ,
AUCO=) 16.39 (36) | 16.48 (34) | 95.44% | [08.22%, 103.25%)]
(ng-hr/mi) : .
Parameter - Median (N) Difference: Mini - Standard -
| Mini Standard | Median | P-Value
Tax(ours) 08737  [034(39) 0.000 0.7377
Tian(hours) [185(35)  [197(33) | -0046 0.5786
Ka(lhowr) [037(35) [035(33). | 0009 | 05189
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Table: 4 mg PK Parameters Based on Adjusted Concentrations (Old Assay)

Parametar Mean (N) *Ratio: Mini/Standard .
Mini . Standard Estimate 90% ClI
Cmax ’ [82.85%,
(ng/ml) 6,74 (3?) 7.71 (35)” . 88.39% 94.32%]
AUC4 22.71 (32) 25.41 (35) 91.32% [85.29%,
(ng-hr/mi) . 97.78%]
AUC(M 27.12 (31) 30.33 (32) 92.92% [87.33%,
(ng-hr/mi) ‘ 98.87%]
Parameter Median (N) ‘ Difference: Mini - Standard
_ Mini Standard. Median P-Value
Tmax (hours) | 1.00(32) 1.00(349) 0.016 0.2809
T12 (hours) 1.93 (31) 192 (31) 0.081 0.5943
KRa(l/hour) [ 0.36(31) ]036(31) -0.010 0.5804

Results from the new analytical method are listed below:

Source: P31 and P34 of CSR
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Figure 1: Mean Adjusted Nieoﬂne Plasma Concentrations
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Source: Table 9.2.1a, Figun=9.2.1.1a
Source: Figure I in P11 of CSR
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_ Table 1: 2mg PK Parameters Based on Adjusted Concentrations

Parameter ) Mean® £5.D. _ *Rstio: Min¥/Standard
Mini Standard . | Estimate 90% CI

Comx (38) (35 95.12% | [90.37%, 100.11%)]

(ng/ml) 393114 | 4183134

AUCqy ~ (38) (35) 94.00% | [90.22%, 98.12%]

(ughrml) | 1402+£5.18 | 14984597 |

AUC@.) (38) (35) 93.92% | [90.04%, 97.97%])

(nghv/ml) | 1530+574 | 1632%639 | o ‘

Source: Table 9.2.2.1a '

1 Unadjusted treatment means

* Ratio of geometric

Table 2: 4mg PK Parameters Based on Adjusted Concentrations

Parameter () Mean' 2 S.D. *Ratio: MinifStandard
Comx (32) (39) 85.40% | [80.35%, 90.78%]
(ng/ml) 6284204 | 740277

| AUCg, 3 (35) 90.39% | [85.91%, 95.09%]
(nghr/ml) | 24061914 | 27.32+12.19 :
AUCpa 32) . (38 90.57% | [8621%, 95.15%]
(agheml) | 25.72£9.98 | 29.61x13.11 :
Source: Table 92222 '
1 Unadjusted trestment means

- *Ratio of geometric means

Source: P10 of CSR

Conclusions: The results from both the analytical methods demonstmted bioequivalence
between the 2 mg mini lozenge and 2 mg standard lozenge and between the 4 mg mini

lozenge and 4 mg standard lozenge.
4.3 Cover Sheet and OCP Filing/Review Form
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NDA Number 22-360 Brand Name Commit® Mini Mint
OCP Division (1, II, III) 1 Generic Name Nicotine Polacrilex
Medical Division Anesthesia, analgesia, and | Drug Class
' theumatology products
OCP Reviewer Ping Ji, PhD Indication(s) Reduction of withdrawal
Symptoms, .  Including
Nicotine Craving
associated with Quitting
. , Smoking
OCP Team Leader Suresh Doddapaneni, | Dosage Form lozenge
Ph.D. :
T Dosing Regimen Take one lozenge every 1
to 2 hours and at least 9
lozenges cach day for the
first 6 weeks. After six
weeks, take ome lozenge
every two to four hours.
Take one every 4-8 hours
between week 10 and 12.
Stop taking it after week
12.
Date of Submission. July 18,2008 Route of | Oral
: ' Administration
Estimated Due Date of OCP | March 27, 2009 Sponsor GlaxoSmithKline
Review Consumer Healthcare
PDUFA Due Date May 18,09 Priority Classification | S
Division Due Date
Clin. Pharm. and Biopharm. Information
- “X” - if | Number of | Number of 'CﬁﬁmlCommentslfany_
included at | studies studies
. filing submitted reviewed
Table of Contents present and | x -
sufficient to locate reports, tables,
| data, etc.
Tabular Listin gofAll Human Studies | x
HPK Summary : X .
Labeling x same as referenced product
- Commit 2 and 4 mg
Reference  Bioanalytical . and | x l MDS pharma is the
cal Methods CRO
___gphatmaemu
lute bioavailability:
Rnlatwebnoavmlabthty-
solution as reference:
alternate ﬁmnulationasmfemoe.
Bnoeqmvalememdm _
tradnionaldmgn, single dose: x 3 3 83010445, S3010446, and
$3010567
replicate design; single / multi dose:
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Dissolution: .
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the PK
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Other biopharmaceutical studies

Other Clin Pharm Studies
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Chronopharmacokinetics
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| Filability and QBR comments

[X"ifyes
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Other comments or information. not ‘
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Primary revxewer Signature and Date
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