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Banner Pharmacaps Inc (BPI) submitted an NDA for Cetirizine HCI (Cetirizine 5 mg and 10 mg capsules), in accordance
with Section 505(b)(2) of the Federal Food, Drug and Cosmetic Act and 21 CFR 314.54. The application relies on the
safety and effectiveness of the reference listed drug (RLD), Zyrtec™ tablets, 5 mg and 10 mg. No efficacy/safety study has
been conducted with Pharmacaps’ cetirizine capsules.

Clinical pharmacology section contains the following studies:

Pivotal study:

1. Study 20-219-SA: A single dose, open-label, randomized, 2-period crossover study to compare bioequivalence between
Cetirizine 10-mg capsule and Zyrtec 10-mg tablet at fasted condition in young healthy subjects. Study results (shown in the
table below) prepared by BP1 showed the 90% confidence interval for comparing the maximum exposure based on In(Cpay),



and for total systemic exposure based on In(AUC,,,) and In(AUC;,s), is within the bioequivalence range of 80% and 125%.
Therefore, the test formulation is bioequivalent to the RDL at fasted condition.

Table §3: Statistical Analysis of the Log-Transtormed Systermic Exposure Parameters of

Cetirtzing
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2. Study 20-220-SA: A single dose, open-label, randomized, 2-period crossover study to compare bioequivalence between
Cetirizine 10-mg capsule and Zyrtec 10-mg tablet at fed condition in young healthy subjects. Study results (shown in the
table below) prepared by BPI showed the 90% confidence interval for comparing the maximum exposure based on In(C,,.,),
and for total systemic exposure based on In(AUC,,s,) and In(AUC;), is within the bioequivalence range of 80% and 125%.
Therefore, the test formulation is bioequivalent to the RDL at fed condition.

Table 83: Staristical Anslysis of the Log-Transformed Systemic Exposure Parsmelers of

Cetirizine
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Additional study report:

1. Comparison Report 20-219-SA/20-220-SA: The PK parameters of Cetirizine 10-mg capsule obtained in study 20-219-
SA and 20-220-SA were compared in parallel manner to assess the effect of food on the test formulation. Study results
prepared by BPI showed food had a significant effect on the rate of absorption while C,y,,, under fed condition is
approximately 20% lower relatively to that under fast condition; but food did not have a significant effect on the extent of
absorption while AUC,,,, and AUC;; were similar between fed condition and fast condition.

Validation of the analytical method, individual raw data and pharmacokinetic results are included for study 20-219-SA and
20-220-SA.
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1 EXECUTIVE SUMMARY
1.1 Recommendations

The Office of Clinical Pharmacology / Division of Clinical Pharmacology-2 (OCP /
DCP-2) reviewed the Clinical Pharmacology information for NDA 22-429 submitted on
July 31, 2008 and finds it acceptable.

1.2 Phase IV commitments
None
1.3 Summary of Clinical Pharmacology and Biopharmaceutics findings

Cetirizine hydrochloride, the active component of Zyrtec®, is an orally active H;-
receptor antagonist. The sponsor submitted NDA 22-429 to seek approval for Cetirizine
HCI Capsules, 10 mg & 5 mg, in accordance with Section 505(b)(2) of the Federal Food,
Drug and Cosmetic Act and 21 CFR 314.54. This application relies on the Agency's
finding of safety and effectiveness for the reference listed drug (RLD), Zyrtec HCI
Tablets, 10 mg & 5 mg, the subject of NDA 19-835, held by Pfizer Labs/McNeil
Consumer Healthcare.

There are no clinical safety and/or efficacy studies supporting this NDA. Two single oral
dose bioequivalence (BE) studies (Study 20-219-SA and 20-220-SA) were conducted to
compare the new formulation (test) and the marketed formulation (reference) of cetirizine
hydrochloride at 10 mg in healthy subjects under both fasted (20-219-SA) and fed (20-
220-SA) conditions. The sponsor requested a biowaiver for 5 mg strength and in support
of this biowaiver request, an in virro dissolution study was conducted to compare the
dissolution of cetirizine hydrochloride 10 mg versus 5 mg soft gelatin capsules.

Division of Scientific Investigations (DSI) has conducted an audit on Study 20-219-SA
and Study 20-220-SA. In the inspection memorandum dated March 11, 2009, it was
stated that an aberrant internal standard response was identified in runs 6 and 7 in study
1001659 (20-219-SA). Consequently, accuracy of runs 6 and 7 in study 1001659 can not
be assured and samples in runs 6 and 7 should have been re-assayed. As these samples
have not been re-assayed, data generated in runs 6 and 7, which included data from
subjects 217, 218, 219, 220, 221, 222, 223, and 224, should be excluded from the BE
determination. The rest of the study data are deemed to be acceptable for review.
Therefore, the data from runs 6 and 7 are excluded from the BE determination in this
review.

The following tables list the results of BE studies between 10 mg Cetirizine HCI Capsule
(test, lot no. P070119-B2) and 10 mg currently-marketed Zyrtec HCI Tablets (reference —
lot no. 0070K07A) under fasted (Table 1) and fed (Table 2) conditions. Based on the
results, the bioequivalence between the test formulation and the reference formulation has
been demonstrated.
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Table 1. Pharmacokinetic parameters and bioequivalence statistics of cetirizine following
single oral dose administration of a 10 mg new capsule formulation (test) and currently-
marketed 10 mg Zyrtec® tablet (reference) in healthy subjects under fasted condition.

Geometric Least Squares Mean Test: Reference ratio

PK parameters . Reference: . 90%,
10 mTeCs;' e | 10mg Zyrtec® es‘;‘:":te Confidence
gLap tablet Intervals

Crax (ng/mL) 347.73 329.83 1.05 96.28 — 115.48
AUCO-last
(ng.hr/mL) 2607.71 2618.82 1.00 94.89 —104.81
AUCq s (ng.hr/mL) 2663.06 2672.64 1.00 94.97-104.84

Table 2. Pharmacokinetic parameters and bioequivalence statistics of cetirizine following
single oral dose administration of a 10 mg new capsule formulation (test) and currently-
marketed 10 mg Zyrtec® tablet (reference) in healthy subjects under fed condition

Geometric Least Squares Mean Test: Reference ratio

PK parameters Test: Reference: Point 90%
10m Ca. ule 10 mg Zyrtec® stimate Confidence
glaps tablet estima Intervals

Cinax (ng/mL) 279.73 276.09 1.01 92.90 - 110.50
AUCq.jat
(ng.hr/mL) 2655.94 2678.12 0.99 96.28 — 102.15
AUCipe(ng.hr/mL) 2713.63 2733.66 0.99 96.37-102.25

2 QUESTION BASED REVIEW
2.1 General Attributes/Background
2.1.1 Regulatory background or history

Cetirizine hydrochloride, the active component of Zyrtec®, is an orally active H;-
receptor antagonist. The sponsor submitted NDA 22-429 to seek approval for Cetirizine
HCI Capsules, 10 mg & 5 mg, in accordance with Section 505(b)(2) of the Federal Food,
Drug and Cosmetic Act and 21 CFR 314.54. This application relies on the Agency's
finding of safety and effectiveness for the reference listed drug (RLD), Zyrtec HCI
Tablets, 10 mg & 5 mg, the subject of NDA 19-835, held by Pfizer Labs/McNeil
Consumer Healthcare. The proposed drug product, Cetirizine HCI Capsules, 10 mg & 5
mg, differs from the RLD in dosage form (capsule vs. tablet), and is otherwise similar
with respect to route of administration, strength, and indications. The intended indication
is to temporarily relieve these symptoms due to hay fever or other respiratory allergies:

3 Clin Pharm Review
NDA22-429



runny nose, sneezing, itchy, watery eyes, itching of the nose or throat in adults and
children >6 yrs of age.

2.2 General Clinical Pharmacology

2.2.1 Pharmacokinetics of Cetirizine Hydrochloride

According to the physician’s insert of Zyrtec® tablet, the maximum plasma cetirizine
concentration was reached at ~1 hour following oral administration of tablets. When
healthy volunteers were administered multiple doses of cetirizine (10 mg tablets once

~ daily for 10 days), a mean peak plasma concentration (Cyx) of 311 ng/mL was observed.
No accumulation was observed. Cetirizine pharmacokinetics is linear for oral doses
ranging from 5 to 60 mg. The mean elimination half-life is 8.3 hours following oral
administration of cetirizine in healthy subjects. Food had no effect on the extent of
cetirizine exposure (AUC) but Tmax was delayed by 1.7 hours and Cpyx was decreased
by 23% in the presence of food.

2.3  General Biopharmaceutics

2.2.2 Composition of the new capsule formulation
The proposed drug product is available as a» == immediate-release, liquid filled bm}
soft gelatin, 10 mg & 5 mg capsule. Table 3 lists all the —=" active and inactive

ingredients) of the drug product and their quantity in this new capsule formulation.

Table 3. The quantitative composition and function of each component in Cetirizine HCI
10 mg & 5 mg soft gelatin capsule

Cetirizine hydrochloride

Polyethylene glycol, 400

Sodium Hydroxide
gPurified Water

| re————————
Total theoretical fill weight

Total theoretical fill wcxght at the

maching =~

2.2.3 Biowaiver for the 5 mg strength

In support of the biowaiver request for the 5 mg strength, an in vitro dissolution study
was conducted to compare the dissolution of Cetirizine hydrochloride 10 mg versus 5 mg
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soft gelatin capsules, and the dissolution profiles were comparable between the two
strengths. Detailed review of the in vitro dissolution study and the biowaiver request can
be found in the CMC review. With this biowaiver request, no in vivo bioequivalent study
was conducted for the 5 mg dose

2.2.4 Bioequivalence between test and reference product

Two single-dose bioequivalence studies (Study 20-219-SA and 20-220-SA) were
conducted to compare the new formulation (test) and the marketed formulation
(reference) of cetirizine hydrochloride at 10 mg in healthy subjects under both fasted (20-
219-SA) and fed study (20-220-SA) condition.

2.2.4.1 Study 20-219-SA: Fasted BE Study

Study 20-219-SA is a single-dose, open-label, randomized, 2-period crossover study
comparing the rate of absorption and oral bioavailability of cetirizine hydrochloride 10
mg capsule (test) manufactured by the sponsor to an equivalent oral dose of the
commercially available reference product, Zyrtec® HCI 10 mg tablet (reference)
manufactured by Pfizer Inc., following an overnight fast of at least10 hours. Twenty-four
(24) healthy subjects were enrolled. Dosing days were separated by a washout period of
at least 7 days. During each study period, blood samples were obtained prior to and
following each dosing at pre-dose (0) and at 025, 05, 0.75, 1, 1.5, 1.5, 2, 3, 4, 6, 10, 16,
24, 36, and 48 hours after dosing. A total of 32 blood samples were collected from each
subject, 16 samples in each study period. Twenty-three (23) of the 24 subjects enrolled
completed the study. Subjects 217, 218, 219, 220, 221, 222, 223, and 224 were excluded
based on the DSI recommendation. Therefore, data from fifteen subjects were used in the
BE analysis.

Plasma cetirizine concentration-time profiles following administration of the two
treatments are shown in Figure 1.The mean PK parameters for the two formulations are
summarized in Table 4. The statistical analyses of the plasma PK parameters of cetirizine
are summarized in Table 5.

Figure 1: Mean plasma concentration-time profiles of cetirizine versus time by treatment
(A test 10 mg capsule formulation; B: reference Zyrtec® 10 mg tablet) in healthy
subjects under fasted condition
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Table 4. Arithmetic mean plasma pharmacokinetic parameters of cetirizine following
single oral dose administration of 10 mg capsule (test) and Zyrtec® 10 mg
tablet(reference) in healthy subjects under fasted condition

Parameters Test Reference
N Mean SD N Mean SD .
Tmax (hr) * 15 1 0,5,4) 15 1 (0.75,3)
Cmax (ng/mL) 15 356.86 84.69 15 341.16 96.72
AUClast (ng*hr/mL) 15 2678.11 606.71 15 2709.85 699.14
AUCinf (ng*hr/mL) 15 2734.31 615.64 15 2764.57 713.21
T1/2 (hr) 15 7.68 1.66 15 7.57 1.61

* Median and (Min. Max) was shown

Clin Pharm Review
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‘Table 5. Statistical analysis of plasma pharmacokinetic parameters of cetirizine
following single oral dose administration of 10 mg capsule (test) and Zyrtec® 10 mg
tablet(reference) in healthy subjects under fasted condition

Geometric Least Squares Mean Test: Reference ratio

PK parameters ] Reference: . 90%
10 mTeg;. sule 10 mg Zyrtec® esl’:ior::;tte Confidence
gtap tablet : Intervals

Ciax (ng/mL) 347.73 329.83 1.05 96.28 -115.48
AUCq09
(ng.hr/mL) 260771 2618.82 1.00 94.89 — 104.81
AUCq.in(ng.hr/mL) 2663.06 . 2672.64 1.00 94.97-104.84

The AUCq.inr and the AUC.1,5t were similar between the two formulations under fasted
condition. The geometric means ratios were fully included within the 80-125%
bicequivalence range. Similarly, 90% CI of the geometric mean ratio for Cyax remained
within the bioequivalence range of 80-125%.

Reviewer’s Comments:

Subjects 217, 218, 219, 220, 221, 222, 223, and 224 were excluded based on the DSI
recommendation. Data from fifteen subjects instead of 23 subjects that were evaluated in
the study were used in the BE analysis under fasted condition. In a bioequivalence study,
the range of the 90% confidence interval of the test to reference ratio will expand with
decreased sample size. So it will be more difficult for the 90% confidence interval to
remain within the bioequivalence range of 80-125% with smaller sample size. In this
study, the 90% confidence intervals of the test to reference ratio for Cux, AUCq.1aq, and
AUC.ins are within the range of 80-125% based on a reduced sample size of fifieen
subjects. Therefore, it is concluded that the test formulation is bioequivalent to the
reference formulation under fasted condition.

2.2.4.2 Study 20-220-SA: Fed BE Study

Study 20-220-SA is a single-dose, open-label, randomized, 2-period crossover study
comparing the rate of absorption and oral bioavailability of cetirizine hydrochloride 10
mg capsule (test) manufactured by the sponsor to an equivalent oral dose of the
commercially available reference product, Zyrtec® HCI 10 mg tablet (reference)
manufactured by Pfizer Inc. under fed condition. Twenty-four (24) healthy subjects were
enrolled. Dosing days were separated by a washout period of at least 7 days. Following
an overnight fast of at least 10 hours, subjects consumed a standard high-calorie, high-fat
breakfast meal that began 30 minutes prior to each dose. During each study period, blood

7 Clin Pharm Review
NDA22-429



samples were obtained prior to and following each dosing at pre-dose (0) and at 025, 05,
0.75,1, 1.5, 1.5,2, 3, 4, 6, 10, 16, 24, 36, and 48 hours after dosing. A total of 32 blood
samples were collected from each subject, 16 samples in each study period. All 24
subjects enrolled completed the study.

Plasma cetirizine concentration-time profiles following administration of the two
treatments are shown in Figure 2. The mean PK parameters for the two formulations are
summarized in Table 6. The statistical analyses of the plasma PK parameters of cetirizine
are summarized in Table 7.

Figure 2: Mean plasma concentration-time profiles of cetirizine versus time by treatment

(A: test 10 mg capsule; B: reference Zyrtec® 10 mg tablet) in healthy subjects under fed
condition
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Table 6. Arithmetic mean plasma pharmacokinetic parameters of cetirizine following
single oral dose administration of 10 mg capsule (test) and Zyrtec® 10 mg tablet
(reference) in healthy subjects under fed condition

Parameters Test Reference
. N Mean SD N Mean SD
Tmax (hr) * 24 1.75 (0,5,6) 24 1.75 (0.75,4)
Cmax (ng/mL) 24 285.99 62.95 24 279.48 45.01
AUClast (ng*hr/mL) 24 2748.48 718.36 24 2768.24 730.23
AUCinf (ng*hr/ml.) 24 2809.82 747.15 24 2828.83 764.63
T1/2 (hr) 24 7.53 145 24 7.43 1.61

* Median and (Min. Max) was shown

Table 7. Statistical analysis of plasma pharmacokinetic parameters of cetirizine
following single oral dose administration of 10 mg capsule (test) and Zyrtec® 10 mg
tablet(reference) in healthy subjects under fed condition

Geometric Least Squares Mean Test: Reference ratio

PK parameters ) Reference: - 90%
10 mTeg: sule 10 mg Zyrtec® esIt,i‘:::;tte Confidence
& p‘ tablet Intervals

Cinax (ng/mL) 279.73 276.09 1.01 92.90 -110.50
AUCO—]as! _
(ng.hr/mL) 2655.94 2678.12 0.99 96.28 - 102.15
AUCine(ng.hr/mL) 2713.63 2733.66 0.99 96.37-102.25

The AUCo.ins and the AUCy.jas¢ were similar between the two formulations under fed
condition. The geometric means ratios were fully included within the 80-125%
bioequivalence range. Similarly, 90% CI of the geometric mean ratio for Cmax remained
within the bioequivalence range of 80-125%.

2.2.4.3 Comparison report for food effect on pharmacokinétics

The objective of this pharmacokinetic comparison was to assess the effect of a standard
high calorie, high-fat breakfast meal on the rate and extent of absorption of the test
formulation of cetirizine 10 mg soft gel capsule by the sponsor. Pharmacokinetic
parameters of cetirizine obtained in two previous studies, Protocols 20- 219-SA. (fasted
condition) and 20-220-SA (fed condition), were compared in a parallel manner.

Plasma cetirizine concentration-time profiles following administration under fasted and
fed conditions are shown in Figure 3. The mean PK parameters under fasted and fed
condition are shown in Table 8. The statistical analyses of the plasma PK parameters of
cetirizine under fasted and fed conditions are summarized in Table 8.
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Figure 3. Mean cetirizine concentration- time profiles after administration of single oral
dose 10 mg cetirizine soft gel capsule under fed conditions and fasted conditions
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Table 8. Arithmetic mean plasma pharmacokinetic parameters of cetirizine following

single oral dose administration of 10 mg cetirizine soft gel capsule under fed conditions-
and fasted condition

Parameters - Fasted Fed
N Mean SD N Mean SD
Tmax (hr) * 15 1 (0.5,4) 24 1.75 (0.5,6)
Cmax (ng/mL) 15 356.86 84.69 24 285.99 62.95
AUClast (ng*hr/mL) 15 2678.11 606.71 24 2748.48 718.36
AUCinf (ng*hr/mL) 15 2734.31 615.64 24 2809.82 747.15
T1/2 (hr) 15 7.68 1.66 24 7.53 1.45

* Median and (Min. Max) was shown

Based on the comparison, a high-fat meal has a significant effect on the rate of absorption
of the test formulation of cetirizine (10 mg soft gel capsule); maximum cetirizine
concentration under fed conditions is approximately 20% lower relative to the maximum
cetirizine concentration under fasted conditions. However, a high-fat meal does not have
a significant effect on the AUC from the test formulation; the oral bioavailability under
fed conditions is comparable to the oral bioavailability under fasted conditions. This
observation is consistent with the Zyrtec® tablet label.
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Reviewer’s Comments:

The sponsor used this comparison to demonstrate the food effect on the test formulation
of cetirizine (10 mg soft gel capsule). Usually the Agency does not accept the cross-study
comparison of food effect because of inter-study variability. Because the test formulation
demonstrated bioequivalence to the reference formulation under both fasted and fed
condition, the test formulation is expected to have similar food effect as that of reference
formulation.

2.3.3 Did the sponsor use to-be-marketed formulation in the bioequivalence trial?

Yes. The formulation proposed for registration is the same as that used in the pivotal
bioequivalence trial (study 20-219-SA and SA20-220-SA).

2.3 Analytical Section

2.3.1 Analytical assay performance

Cetirizine has been measured in plasma by using a validated method utilizing HPLC with
MS/MS detection. The method was validated for a range of 2.00 to 500 ng/mL based on
the analysis of 0.200 mL of plasma. Human plasma containing cetirizine, and the internal
standards, cetirizine-D4, was extracted with an organic solvent (liquid-liquid extraction).
Following centrifugation, the supernatant was transferred and dried. An aliquot of the
extract was injected onto a SCIEX API 4000 LC-MS-MS equipped with a HPLC column.
The peak area of the m/z 389 — 201 cetirizine product ion was measured against the
peak area of the m/z 393 — 201 cetirizine-D4 internal standard product ion. Quantitation
was performed using separate weighted linear least squares regression analyses generated
from calibration standards prepared immediately prior to each run. The bioanalytical
assay fulfilled the regulatory criterion [refer to the FDA guidance for industry
“Bioanalytical Method Validation (Final-May 2001)] of not exceeding 15% (20% for the
lowest QC samples) for precision and accuracy. Study samples were analyzed in runs
containing calibrators and quality control samples, as recommended in the FDA
guidance. Assay performance is summarized in Table 9.

According to the inspection memorandum by Division of Scientific Investigations (DSI),
an aberrant internal standard response was identified in runs 6 and 7 in study 1001659
(20-219-SA). Consequently, accuracy of runs 6 and 7 in study 1001659 can not be
assured and samples in runs 6 and 7 should have been re-assayed. As these samples have
not been re-assayed, data generated in runs 6 and 7 (data for subjects 217, 218, 219, 220,
221, 222, 223, and 224) should be excluded from the BE determination. The rest of the
study data can be acceptable for review. Therefore, the data from these subjects are
excluded from the BE determination in this review.
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Table 9. Bioanalytical Method Validation Summary for Cetirizine

3

Information Requested

Data

Bioanalytical Method Validation

Study 20-219-SA Pg 1206 of 1545

Report Study 20-220-SA Pg. 1274 of 1590

Location Module 5 section 5.3.1.2 (See Final Study Reports)

Analyte Cetirizine

Internal Standard (IS) Cetirizine-D4

Method Description ATM-929; Liquid-liquid extraction; Sciex API 4000
LC-MS-MS

Limit of Quantitation 2.00, ng/mL

Average Recovery of Drug (%) 95.1

Average Recovery of IS (%) 94.9

Standard Curve Concentrations
(ng/ml)

2.00, 4.00, 10.0, 25.0, 100, 250, 450, 500

QC Concentrations (pg/mL)

6.00, 100, 400

QC Intrarun Precision (% CV) 1.5107.6
QC Intrarun Accuracy (% Bias) -9.3 10 -5.1
QC Inter-run Precision (% CV) 261053
QC Inter-run Accuracy (% Bias) -8.0 10 -6.3

Bench-top Stability (hrs)

24 hours @ room temperature

Stock Stability (Reference Standard)

61 days @ 4 °C and 27 hours @ room temperature

Processed (Extract) Stability (hrs)

39 hours @ room temperature

Freeze-thaw Stability (cycles)

S cycles

Long-term Sterage Stability (days)

57 days @ -20 °C

Dilution Integrity

2500 ng/ml diluted 10-fold

Selectivity

No interfering peaks noted in blank plasma samples

LABELING RECOMMENDATIONS

From Clinical Pharmacology perspective, there are no changes to the submitted label.

4 APPENDIX

4.1

Proposed label by sponsor

12 Clin Pharm Review

NDA22-429



=7 Page(s) Withheld

Trade Secret / Confidential (b4)

o/ Draft Labeling (b4)

Draft Labeling (b5)

Deliberative Process (b5)



This is a representation of an electronic record that was signhed electronically and
this page is the manifestation of the electronic signature.

Yun Xu
3/30/2009 12:51:44 PM
BIOPHARMACEUTICS

Sally Choe
3/30/2009 02:37:40 PM
BIOPHARMACEUTICS



ONDQA (Biopharmaceutics) Review

NDA: 22429
Submission Date:  7/31/08 '
Produet:  Cetirizine HC1 Capsules (Smg, 10 mg)
Type of Submission: Original NDA [505(b)(2)] -
Sponsor:  Banner Pharmacaps Inc.
Reviewer: Tapash K. Ghosh, Ph.D.

Background:

Background: Banner Pharmacaps Inc. (BPI) submitted a New Drug Application for
Cetirizine HCI Capsules, 10 mg and 5 mg, in accordance with Section 505(b)(2) of the
FD&C Act seeking approval for OTC marketing of the drug product. The application
relies on the Agency’s finding of safety and effectiveness for the RLD, Zyrtec® Tablets,
10 mg and 5 mg approved under NDA 19-835, held by Pfizer Labs/McNeil Consumer
Healthcare.

BPI’s proposed drug product (10 mg capsule) is bioequivalent to Zyrtec® (10 mg tablet),
as demonstrated by the bioequivalence studies [20-219SA (Fasted BE study) and 20-220
(Fed BE study] performed by the contract research organizatior =~ .———No further
clinical studies on the proposed drug product have been performed.

BPI requested a waiver for the proposed lower strength (5 mg capsules). According to
BP], this waiver request is based on comparative dissolution profile data (10 mg Capsules
versus 5 mg Capsules) which were generated using the media, apparatus and testing
methodology approved in the Zyrtec® NDA for quality control of the finished dosage
form, as well as the compositional similarity between the 10 mg strength and the 5 mg
strength. Of note, approved Zyrtec® dissolution methodology used water as the
dissolution medium as opposed to BPT’s proposed medium of pH 6.8 phosphate buffer.

Comments: The higher strength (10 mg) and lower strength (5 mg) capsules are
proportionally similar. The dissolution profiles and the f2 values of these two strengths
reveal similarity at pH 4.5 and 6.8. However, at pH 1.0, profiles differ at the 10 minute
time point and the f2 value is lower than the acceptable value of 50. The profile _
comparison at pH 1.0 reveals that at 20 minute, the two profiles hecome similar again. As
the sponsor’s proposed dissolution specification is “Not less tha..——3t 30 minute at pH
6.8 buffer”, and given that the higher strength (10 mg) capsule is bioequivalent with the
10 mg tablet (RLD), the difference in dissolution characteristic at the 10 minute time
point at pH 1.0 only between 10 mg and 5 mg capsules should not have any impact on the
bioavailability of the drug product.

b(4)
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Recommendation:

ONDQA has reviewed the biowaiver request for 5 mg Cetirizine HCI Capsules submitted
in NDA 22249 on July 31, 2008. Provided the Office of Clinical Pharmacology review
confirms that the proposed 10 mg capsules are bioequivalent with the Zyrtec® (10 mg
tablet), ONDQA recommends granting biowaiver for the 5 mg strength based on

" comparative dissolution profiles, f2 values and other supporting documents submitted by
the sponsor.

Tapash X. Ghosh, Ph. D.
Primary Reviewer

FT Initialed by Patrick Marroum, Ph. D. .



Review:

Formulation:

Jr Ingredient Amount (mg)/Capsule | Amount (%)/Capsule

Cefirizine HC], EP | 5 — ]

Polyethylene glycol, 406 NF i . T:FA

Sodium Hydroxide NF - N

w].’uri'ﬁ od Wager NF - L J'

N * L — = f£G -
Gelatin

Glycerin

Sorbitol Sorbitan =
Purified Water . :

FDEC Yellow #6 . v ]
FD&C Red #40 . ’ h
FD&C Blue #1
“Total Dry Capsnle Weight L. ’){

The following documents are provided and have been reviewed in connection with the
biowaiver request for the 5 mg capsule strength:

Comparative Dissolution of Cetirizine Dihydrochloride Soft Gelatin Capsules versus
Cetirizine Dihydrochloride Tablets (Zyrtec) (PD07-500):

This document describes the dissolution studies performed to compare the dissolution
profiles of 10 mg cetirizine dihydrochloride soft gelatin capsules (Lot P0701 19)
manufactured at Banner Pharmacaps with 10 mg cetirizine dihydrochloride tablets (Lot
0070K07A) manufactured by Pfizer using the approved dissolution method for Zyrtec®
(NDA 19-835) at pH 6.8 phosphate buffer medium using USP apparatus 2 (paddles) at 50
rpm at 3740.5°C. The results are as follows:
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| Dissolution Results {Perceut Dissolved) - Banner Pharmacaps, Ine. Loty P070319
Time Capsule Number Average | Ranpe Ya
i) 1 23] asTe]7]8]omjn]lmr] M RSD
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20 93 21
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45 A 5 W L 2707
Dissolution Resulis (Percent Dissolved) - Plizer Lotd 0070K07A
Time Tablet Number Average | Range %
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20 93 64
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2 20%
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Comments.

tablets and 10 mg capsules.

Please check the clinical pharmacology review for bioequivalency of 10 mg
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Comparative Dissolution of Cetirizine Dihydrochloride 10 mg versus 5 mg Soft Gelatin
Capsules at pH 6.8 (PD08-120):

This document describes the dissolution studies performed to compare the dissolution
profiles of 10 mg cetirizine dihydrochloride soft gelatin capsules (Lot P0701 19) with 5
mg (Lot P070605) capsules manufactured at Banner Pharmacaps at pH 6.8 phosphate
buffer medium using USP apparatus 2 (paddles) at 50 rpm at 37+0.5°C. The results are as
follows:

L AN T
Dissolufion Resulis (Percent Dissolved) - 10 mp Lot#! POTOTIOZ 0 iy, . o e
Time Capsule Number Averagé Range | %
o tT2T3T o567 (s [wln[1z] m | R8b
10 =2 22
~i 375
50 95 r "QT‘ b(‘n
30 98 RE
45 L~ ,Jl 99 E D1
i Dissolution Resulis (Percent Dissolved) — 5 mg Lol#POlQéO: R
Tr{ne Capsule Number / Average | Range Y
(mm) 123 e lsJ6l 18 s 0] 0FR] ® RSD
B & o ). B LAT T gas
B 20 ! ST X, b(d}
30
45
/
30 mg vs Smp S~
]20 ,:—._._-,._.ﬁ..,“_.‘, -
i -1
100
T w0
g —
<
% @ —+— 10 mg
a ! ~B—3
S e SN "
-
L—/
u v . : - PR “‘1' -
0 10 20 30 w S s e
Time {minutes) \"\-4. . -T}": )

The spownsor’s f2 value is 61.2 showing similarity in dissolution profiles between the 10
mg and 5 mg strengths. The reviewer’s calculated f2 is 58.5 excluding the 45 minute time
point as the profile plateaued at 20 minute and thervefore only one time point (30 minute)
should be used in the f2 calculation.



Comparative Dissolution of Celirizine Dihydrochloride 10 mg versus 5 mg Soﬁ‘ Gelatin

Capsules at pH 1 and 4.5 (PD08-477):

This document describes the dissolution studies performed to compare the dissoluti

ion

profiles of 10 mg cetirizine dihydrochloride soft gelatin capsules (Lot P070119) with 5

mg (Lot PO70605) capsu]es manufactured at Banner Pharmacaps at pH 1.0 and 4.5

phosphate buffer media using USP apparatus 2 (paddles) at 50 rpm at 37:£0.5°C. The

results are as follows:

Hansrr Sy

pl.] 1 x...-... —————— e s

Dissoluiion Results (Percent Dissolved) — 10 mg Loi# P070139 pH 3
Time Capsuje Numbey Average | Range %
miny{ 1 J2]3JalsTses[7]s]olw][nun]nn {m RSD
10 | ) 1 56 = 52.6
20 96 2.3
30 96 2.0
45— u]L i)
Dissolution Results (Percent Dissoived) — 5 mg Lot PO70605 pH 1
Time Capsule Numbey Average | Range Yo
minyf 1] 2 [ 3] a]5T6T 7] e nln (R) RSD
16 fv = 86 T 7 133}
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2 Values:

pH " 1.0 4.5
Sponsor’s 2 41.0 55.7
Reviewer’s 2 38.0 55.7

Comments:.

The sponsor’s f2 value at pH 1.0 is 41.0 and is outside of the range identified as being
similar. The reviewer’s calculated f2 is 38.0 excluding the 45 minute time point as the
profile plateaued ar 20 minute and therefore only one time point (30 minute) should be
used in f2 calculation. The reviewer agrees with the f2 values at pH 4.5
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