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I. Executive Summary

This is an Electronic Submission.

The firm has submitted a single-dose bioequivalence PK study, a clinical endpoint
bioequivalence study, and in vitro bioequivalence studies comparing its test product,
Fluticasone Propionate Nasal Spray, 50 pug per spray, with the RLD product, Flonase®
Nasal Spray (Aqueous Suspension), 50 pug per spray, manufactured by
GlaxoSmithKline.

The fasting study was a single-dose, two-way crossover study using 45 male and 54
female normal healthy volunteers given a dose of 200 pg. The results (point estimate,
90% CI) of the fasting BE study are LAUCt of 0.99, 91.3-107.9; LAUC: of 1.08, 97.2-
120.7; LCmax of 1.01, 94.0-109.4. The fasting PK/BE study is acceptable.

The in-vitro equivalence studies are incomplete due to deficiencies concerning
method validation data for some of the in-vitro tests. The firm should address the
deficiencies.

The clinical endpoint bioequivalence study is currently under review with the OGD
Clinical Group.

The application is incomplete.
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Table 8 Additional Study Information (Main Analysis)

Root mean square error, AUCO-t 0.355241
Root mean square error, AUCo 0.311347
Root mean square error, Cmax 0.320556

Kel and AUCeo determined for how many subjects? | 64 of 99 for Test treatment; 70 of
99 for Reference treatment

Do you agree or disagree with firm’s decision? Agree
Indicate the number of subjects with the following:
-measurable drug concentrations at O hr 0
-first measurable drug concentration as Cmax 0
Were the subjects dosed as more than one group? Yes. The group*treatment term

was statistically insignificant for
InCmax, InAUCt and
InAUCinfinity and was dropped
from the final main and
supportive analyses (See SAS
Output)

Comments on Pharmacokinetic and Statistical Analysis: Acceptable.

Summary and Conclusions, Single-Dose Fasting Bioequivalence Study: The 90%
confidence intervals for InCmax, InAUCt and InAUCinfinity (main analysis only) were
within the acceptable limits of [80.0;125.0] in the main and supportive analysis. The
bioequivalence study conducted under fasting conditions is acceptable.






























































































D. In-Vivo Study

See file v:\firmsam\apotex\ltrs&rev\77538n0205.doc for a detailed review.

Single-Dose Bioequivalence Study (PK Study)

Study Summary
Study No. AA23357
Study design Randomized, Single-Dose, Two-Way Crossover

No. of subjects enrolled

100

No. of subjects completed 100

No. of subjects analyzed 99*
Subjects (Healthy/Patients?) Healthy
Sex(es) included for subjects Male: 45
that completed the study(how Female: 54

many?)

Test product Fluticasone Propionate Nasal Spray Aqueous Suspension

Reference (RLD) product Flonase® (Fluticasone Propionate) Nasal Spray Aqueous
Suspension

Strength tested 50 ug per spray

Dose 200 pg (50 pg spray X2 in each nostril) .

*NOTE: Subject #29 had a nosebleed 32 minutes after dosing in Period I. Since this event occurred before
the expected Tmax (approximately 2 hours), the adverse event was expected to affect the absorption of
fluticasone for this subject. For this reason, the samples of Subject #29 were not analyzed and not included

in the study analysis.

Summary of Statistical Data (N=99)

Parameter Point Estimate 90% Confidence Interval (CI)
LAUCO-t 0.99 91.3-107.9
LAUCx 1.08 97.2-120.7
LCmax 1.01 94.0-109.4

Summary of Statistical Data (N=99) — Supportive Analysis*

Parameter Point Estimate 90% Confidence Interval (CI)
LAUCO-t 0.96 86.4-106.5
LCmax 1.01 94.0-109.4

*NOTE: In the supportive analysis, AUCt and Cmax were calculated as specified in the DBE
recommendation stated in Control Document No. 03-361 (See the DBE History section of this review):
“The AUCt should be based on at least four consecutive nonzero plasma concentration values. The AUC
computation should be terminated at the last quantifiable plasma concentration before the first zero (BLQ)
value following these four or more values. The PK analysis should include only those subjects that meet
this rule for both periods, i.e., for both Test product and RLD.

“The Cmax should be computed as the maximum plasma concentration that occurs among the values used
to compute the AUCt. A second maximum concentration that may occur after the data points used in the
computation of AUCt [i.e., following the above mentioned zero (BLQ) value] is not the Cmax of interest.”
In the main analysis, AUCt, AUCinfinity and Cmax were calculated with all data points included, whereas
in the supportive analysis, any non-zero data point following the first zero (BLQ) value was excluded.

























D. In-Vivo Study
See file v:\firmsam\apotex\ltrs&rev\77538n0205.doc for a detailed review.

Single-Dose Bioequivalence Study (PK Study)

Study Summary
Study No. : AA23357
Study design Randomized, Single-Dose, Two-Way Crossover
No. of subjects enrolled 100
No. of subjects completed 100
No. of subjects analyzed 99*

Subjects (Healthy/Patients?) Healthy

Sex(es) included for subjects Male: 45
that completed the study(how Female: 54

‘many?) -
Test product Fluticasone Propionate Nasal Spray Aqueous Suspension
Reference (RLD) product Flonase® (Fluticasone Propionate) Nasal Spray Aqueous
' Suspension
| Strength tested 50 ug per spray :
Dose 200 pg (50 pg spray X2 in each nostril)

*NOTE: Subject #29 had a nosebleed 32 minutes after dosing in Period I. Since this event occurred before
the expected Tmax (approximately 2 hours), the adverse event was expected to affect the absorption of
fluticasone for this subject. For this reason, the samples of Subject #29 were not analyzed and not included
in the study analysis.

Summary of Statistical Data (N=99)

Parameter ' Point Estimate 90% Confidence Interval (CI)
LAUCO-t 0.99 91.3-107.9

LAUCx 1.08 97.2-120.7

LCmax 1.01 94.0-109.4

Summary of Statistical Data (N=99) — Supportive Analysis*

Parameter Point Estimate 90% Confidence Interval (CI)
LAUCO-t 0.96 86.4-106.5
" LCmax 1.01 94.0-109.4

*NOTE: In the supportive analysis, AUCt and Cmax were calculated as specified in the DBE
recommendation stated in Control Document No. 03-361 (See the DBE History section of this review):
“The AUCt should be based on at least four consecutive nonzero plasma concentration values. The AUC
computation should be terminated at the last quantifiable plasma concentration before the first zero (BLQ)
value following these four or more values. The PK analysis should include only those subjects that meet
this rule for both periods, i.e., for both Test product and RLD.

“The Cmax should be computed as the maximum plasma concentration that occurs among the values used
to compute the AUCt. A second maximum concentration that may occur after the data points used in the
computation of AUCt [i.e., following the above mentioned zero (BLQ) value] is not the Cmax of interest.”
In the main analysis, AUCt, AUCinfinity and Cmax were calculated with all data points included, whereas
in the supportive analysis, any non-zero data point following the first zero (BLQ) value was excluded.







2. The firm has submitted the following HPLC assay validation data for the Cascade
Impaction test. :

77538CascadeValida
tionTables. pdf

J. DBE’s Deficiency Comments for Firm’s Current Responses:

1. The firm’s response to Deficiency #1 is adequate concerning the representative daily
calibration check data and the added procedure for validation of spray weighing.
However, from the SOP entitled “Amendment of Validation for Assay of Fluticasone per
Spray in Fluticasone Propionate Nasal Spray, 50 pg/spray” (generated 04/17/2006) and
the SOP entitled “Assay of Fluicasone Propionate Per Spray and Total Number-of Sprays
per Bottle Delivered from Actuator in Fluticasone Propionate Nasal Spray” (generated
05/29/2006), it is not clear to which part of which SOP the “section 3.2.P.5.2” was
referred. No such “section” was found in either of the two documents submitted. Please
clarify the reference of “section 3.2.P.5.2.”.

2. The firm’s response to Deficiency #2 is not acceptable. Based on the calibration curve
data submitted in the previous amendment dated April 20, 2006 (as shown in the table
below), the concentration range of the standard curve used for the assay of droplet
content in the Cascade Impaction test was 0.15232 — 1.94974 pg/mL. However, the QC
concentrations used in the same assay, submitted in the current amendment per the
DBE’s request, were 250, 500 and 750 pg/mL. The QC concentrations should have been
within the concentration range of the standard curve. The HPLC assay, therefore, is not
considered adequately validated. The data generated for the Cascade Impaction test are
not considered valid.

TABLE 2 - Linearity of Detector Response for Cascade impaction

Level (%) Concentration of Fluticasone | Observed Area | Concentration
Propionate (pg/mL) {Mean) Response
LOQ (1%) 0.01219 1.216689 90.84326
125 0.15232 14.12837 92.756453
125 -1 0.30485 28.36941 93.12132

50 0.60930 56.50677 92.74047
100 1.21859 11261317 | 92.41268
160 1.84974 181.98938 93.34032
For Concentration Response:

Mean: -84.03543

CV (%) 30
Coefficient of Determination (R%) 0.99996
Y-intercept: ' -0.129112
Slope: 93.15243
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I. Executive Summary

The firm has submitted the current amendment in response to the DBE’s deficiency
comments communicated in the letter dated May 23, 2006. The firm’s current
responses are satisfactory. The in vivo and intro studies are now acceptable.

A For-Cause DSI inspection has been requested to verify the validity of the in vitro
testing in general, and the Cascade Impaction test, in particular (See the previous
review, v:\firmsam\apotex\ltrs&rev\77538a0606.doc).

The application is incomplete pending the results of the DSI inspection.
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I11. Submission Summary
A. Drug Product Information

Test Product Fluticasone Propionate Nasal Spray (Aqueous Suspension),
50 ug per spray

Reference Listed Drug  Flonase® (Fluticasone Propionate) Nasal Spray (Aqueous

(RLD) Product Suspension), 50 ug per spray
RLD Product’s GlaxoSmithKline
Manufacturer

NDA No. 20-121

RLD Product’s October 19, 1994

Approval Date

Indication Flonase® Nasal Spray is indicated for the management of the
nasal symptoms of seasonal and perennial allergic and
nonallergic rhinitis in adults and pediatric patients 4 years of
age and older.

B. PK Information
See the review v:\firmsam\apotex\ltrs&rev\77538n0205.doc.

C. Contents of Submission

Study Types Yes/No? How many?

Amendment Yes. 1




D. In-Vivo Study
See file v:\firmsam\apotex\ltrs&rev\77538n0205.doc for a detailed review.

Single-Dose Bioequivalence Study (PK Study)

Study Summary
Study No. AA23357
Study design Randomized, Single-Dose, Two-Way Crossover
No. of subjects enrolled 100
No. of subjects completed 100
No. of subjects analyzed 99*
Subjects (Healthy/Patients?) Healthy
Sex(es) included for subjects Male: 45
that completed the study(how Female: 54
many?)
Test product Fluticasone Propionate Nasal Spray Aqueous Suspension
Reference (RLD) product Flonase® (Fluticasone Propionate) Nasal Spray Aqueous
Suspension
Strength tested 50 ug per spray
Dose 200 pg (50 pg spray X2 in each nostril)

*NOTE: Subject #29 had a nosebleed 32 minutes after dosing in Period I. Since this event occurred before
the expected Tmax (approximately 2 hours), the adverse event was expected to affect the absorption of
fluticasone for this subject. For this reason, the samples of Subject #29 were not analyzed and not included
in the study analysis.

Summary of Statistical Data (N=99)

Parameter Point Estimate 90% Confidence Interval (CI)
LAUCO-t 0.99 91.3-107.9

LAUCx 1.08 97.2-120.7

LCmax 1.01 94.0-109.4

Summary of Statistical Data (N=99) — Supportive Analysis*

Parameter Point Estimate 90% Confidence Interval (CI)
LAUCO-t 0.96 86.4-106.5

LCmax 1.01 94.0-109.4

*NOTE: In the supportive analysis, AUCt and Cmax were calculated as specified in the DBE
recommendation stated in Control Document No. 03-361 (See the DBE History section of this review):
“The AUCt should be based on at least four consecutive nonzero plasma concentration values. The AUC
computation should be terminated at the last quantifiable plasma concentration before the first zero (BLQ)
value following these four or more values. The PK analysis should include only those subjects that meet
this rule for poth periods, i.e., for both Test product and RLD.

“The Cmax should be computed as the maximum plasma concentration that occurs among the values used
to compute the AUCt. A second maximum concentration that may occur after the data points used in the
computation of AUCt [i.e., following the above mentioned zero (BLQ) value] is not the Cmax of interest.”
In the main analysis, AUCt, AUCinfinity and Cmax were calculated with all data points included, whereas
in the supportive analysis, any non-zero data point following the first zero (BLQ) value was excluded.




Comment on the Bioequivalence Study (PK Study):

The 90% confidence intervals for InCmax, INAUCt and InAUCIinfinity (main analysis
only) were within the acceptable limits of [80.0;125.0] in the main and supportive
analysis. The bioequivalence study conducted under fasting conditions is acceptable.

E. Formulation
See the review v:\firmsam\apotex\ltrs&rev\77538n0205.doc.
G. In-Vitro Equivalence Studies

See file v:\firmsam\apotex\ltrs&rev\77538n0205.doc for a detailed review.

H. Firm’s Responses to DBE’s Deficiency Comments:

The following deficiency comments were communicated to the firm in the letter dated
July 14, 2006:

“1. Your response to Deficiency #1 is adequate concerning the representative daily
calibration check data and the added procedure for validation of spray weighing.
However, from the SOP entitled “Amendment of Validation for Assay of Fluticasone per
Spray in Fluticasone Propionate Nasal Spray, 50 pg/spray” (generated 04/17/2006) and
the SOP entitled ““Assay of Fluicasone Propionate Per Spray and Total Number of
Sprays per Bottle Delivered from Actuator in Fluticasone Propionate Nasal Spray”
(generated 05/29/2006), it is not clear to which part of which SOP the ““section
3.2.P.5.2” was referred. No such ““section” was found in either of the two documents
submitted. Please clarify the reference of ““section 3.2.P.5.2.”.

2. Your response to Deficiency #2 is not acceptable. Based on the calibration curve data
submitted in the previous amendment dated April 20, 2006 (shown in the table below),
the concentration range of the standard curve used for the assay of droplet content in the
Cascade Impaction test was @@ 11g/mL. However, the QC concentrations
used in the same assay, submitted in the current amendment per our request, were 250,
500 and 750 pg/mL. The QC concentrations should have been within the concentration
range of the standard curve. The HPLC assay, therefore, is not considered adequately
validated. The data generated for the Cascade Impaction test are not considered valid.”

In the current amendment, the firm has provided the following responses:

1. The reference to section 3.2.P.5.2 was to identify the location of the information in
module 3 of the eCTD, not a specific step in the procedure. Within section 3.2.P.5.2 of
the eCTD is test method TM-1174 that was revised in the amendment dated June 13,
2006 to include the procedure for spray weighing.

The corresponding validation for the spray weighing procedure was provided as an
amendment to validation report TM-1174 in the amendment dated April 20, 2006. This
validation report is located in module 3 of the eCTD in section 3.2.P.5.3.



2. The firm informed the DBE that the previous validation data was based on the total
spiked amount not on the concentration. To demonstrate that the QC concentrations
used in the assay were within the linear range of calibration curve ( A
png/mL), the firm has revised the previous response to express the same set of data as
concentration (See Tables 1 and 2 in the file attached below). In order to determine that
the HPLC assay used in the cascade impaction test (PD-084) performs with acceptable
precision, the data of QCs at 3 concentration levels within the linear concentration range
of the standard curve are provided in Table 1. In order to determine that the HPLC assay
used in the cascade impaction test performs with acceptable accuracy, a mixture of
Fluticasone Propionate Raw Material (Batch No. 05ST75MHQ00022, manufactured by
®@) and Placebo (Lot No. 04020604) containing analyte concentrations at the

@@ngmL; P®pg/mLand. @@ pg/mL were prepared and analysed as per

PD-084 method. The mean recovery is shown in Table 2.
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J. DBE’s Deficiency Comments for Firm’s Current Responses:
1. The firm’s response to Deficiency #1 is satisfactory.

2. The firm’s response to Deficiency #2 is satisfactory. It should be noted that the firm’s
original reporting of the assay QCs as the total spiked amounts is not usual or
conventional. The data as submitted in the current amendment are acceptable and will be
verified through the For-Cause DSI inspection currently requested and in progress.

The in vitro and in vivo studies are now considered acceptable. However, the application
is incomplete pending the results of the DSI inspection.

K. Recommendations

1. The in-vitro equivalence studies conducted by Apotex Inc. for its Fluticasone
Propionate Nasal Spray (Aqueous Suspension), 50 ug per spray, comparing it to

Flonase® Nasal Spray (Aqueous Suspension), 50 ug per spray, manufactured by
GlaxoSmithKline, are acceptable.

2. The in vivo bioequivalence study conducted by Apotex Inc. for its Fluticasone
Propionate Nasal Spray (Aqueous Suspension), 50 ug per spray, comparing it to
Flonase® Nasal Spray (Aqueous Suspension), 50 ug per spray, manufactured by
GlaxoSmithKline, has been found acceptable previously (See the review
v:\firmsam\apotex\ltrs&rev\77538n0205.doc).

3. The application is incomplete pending the results of the For-Cause DSI inspection.

o 18/0 &

Hoainhﬁguyen, Review Branch I, Review Date

Plefph 4. Pletar7 g/2l /s &

Moheb H. Makary, Ph.D., Tedm Leader, Review Branch I, Review Date

WQM 9/ 22/7(

Dale P, Conner, Pharm. D.
Director, Division of Bioequivalence
Office of Generic Drugs

V:\firmsam\apotex\ltrs&rev\77538a0706.doc



BIOEQUIVALENCE COMMENTS TO BE PROVIDED TO THE APPLICANT
ANDA: 77-538 APPLICANT: Apotex Inc.

DRUG PRODUCT: Fluticasone Propionate Nasal Spray (Aqueous Suspension),
50 upg/Spray

The Division of Bioequivalence has completed its review and has no
further questions at this time.

Please note that the bioequivalence comments provided in this
communication are preliminary. These comments are subject to revision
after review of the entire application, upon consideration of the
chemistry, manufacturing and controls, microbiology, labeling, or other
scientific or regulatory issues. Please be advised that these reviews
may result in the need for additional bioequivalence information and/or
studies, or may result in a conclusion that the proposed formulation is
not approvable.

Sincerely vyours,

Y GARIRIA Dounls

Dale P. Conner, Pharm. D.

Director, Division of Biocequivalence
Office of Generic Drugs

Center for Drug Evaluation and Research



CC: ANDA 77-538
ANDA DUPLICATE

DIVISION FILE
FIELD COPY

V:\firmsam\apotex\ltrs&rev\77538a0706.doc

Endorsements: (Final with Dates)
HFD-652/HNguyen [/~

HFD-652MMakary  puprt 9/ 2/ /26

HFD-650/DPConner g, &4 2,

BIOEQUIVALENCY - ACCEPTABLE

1. Study Amendment (STA)

OUTCOME DECISION: AC — Acceptable

Submission Date : 07-20-06

Strength: 50 ug
Outcome: AC









D. In-Vivo Study
See file v:\firmsam\apotex\ltrs&rev\77538n0205.doc for a detailed review.

Single-Dose Bioequivalence Study (PK Study)

Study Summary
Study No. AA23357
Study design Randomized, Single-Dose, Two-Way Crossover
No. of subjects enrolled 100
No. of subjects completed 100
No. of subjects analyzed 99%*

Subjects (Healthy/Patients?) Healthy

Sex(es) included for subjects Male: 45
that completed the study(how Female: 54

many?)

Test product Fluticasone Propionate Nasal Spray Aqueous Suspension

Reference (RLD) product Flonase® (Fluticasone Propionate) Nasal Spray Aqueous
Suspension

Strength tested 50 ug per spray

Dose 200 pg (50 pg spray X2 in each nostril)

*NOTE: Subject #29 had a nosebleed 32 minutes after dosing in Period I. Since this event occurred before
the expected Tmax (approximately 2 hours), the adverse event was expected to affect the absorption of
fluticasone for this subject. For this reason, the samples of Subject #29 were not analyzed and not included
in the study analysis.

Summary of Statistical Data (N=99)

Parameter Point Estimate 90% Confidence Interval (CI)
LAUCO-t 0.99 ' 91.3-107.9
LAUCx 1.08 97.2-120.7
LCmax 1.01 94.0-109.4

Summary of Statistical Data (N=99) — Supportive Analysis*

Parameter Point Estimate 90% Confidence Interval (CI)
LAUCO-t 0.96 86.4-106.5
LCmax 1.01 94.0-109.4

*NOTE: In the supportive analysis, AUCt and Cmax were calculated as specified in the DBE
recommendation stated in Control Document No. 03-361 (See the DBE History section of this review):
“The AUCt should be based on at least four consecutive nonzero plasma concentration values. The AUC
computation should be terminated at the last quantifiable plasma concentration before the first zero (BLQ)
value following these four or more values. The PK analysis should include only those subjects that meet
this rule for both periods, i.e., for both Test product and RLD.

“The Cmax should be computed as the maximum plasma concentration that occurs among the values used
to compute the AUCt. A second maximum concentration that may occur after the data points used in the
computation of AUCt [i.e., following the above mentioned zero (BLQ) value] is not the Cmax of interest.”
In the main analysis, AUCt, AUCinfinity and Cmax were calculated with all data points included, whereas
in the supportive analysis, any non-zero data point following the first zero (BLQ) value was excluded.




































