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1. EXECUTIVE SUMMARY
Background:

Citalopram Hydrobromide orally disintegrating tablets (ODT) of 10 mg, 20 mg, and 40
mg strengths were developed by the Biovail Laboratories, Inc. for the treatment of
depression. The original NDA 505(b)(2) application was submitted on April 14, 2004,
and was considered to be approvable. The current submission contains sponsor’s
complete response to the approvable letter dated February 14, 2005 for NDA 21-763.

In the original NDA submission the Sponsor proposed specifications of Q = e jp e
minutes in 900 ml of pH 6.5 phosphate buffer for 40 mg ODT and 500 ml of pH 6.5
phosphate buffer for 10 mg and 20 mg ODT, using USP Apparatus 2 (paddles) at the
100-rpm agitation speed. With the proposed dissolution method, the highest agitation
speed at 100 rpm generated overlapping dissolution profile with that from e= rpm, and
hence did not demonstrate that the 100 rpm agitation speed was necessary for the ODT
formulations. In addition, a particular biobatch of the 20 mg strength (Lot#: PR-04-064R
used in Study 2914) manufactured at Biovail Dorado, PR, showed that e was
dissolved in 30 minutes. All three strengths manufactured at Biovail Dublin, Ireland,
indicated near complete dissolution in 30 minutes and were shown to have similar
dissolution profiles using F2 testing to batches of the same strength from Dorado.

Upon reviewing the provided dissolution profiles of the biobatches in the original
submission, OCPB has made the following recommendations for interim dissolution
method and specifications and a Phase IV commitment, as stated in the AE Letter
conveyed to the sponsor: : '

1. Based on th/t dissolution profiles of the biobatches, we accept the choice of the
dissolution 'medium but believe that the method should be modified (especially the
agitation speed) and the dissolution specifications need to be tightened. Following are
the interim dissolution method and specifications recommended by the Agency:

Method: USP Apparatus 2 (Paddles)
‘Speed: 100 rpm
- Medium: 900 ml of pH 6.5 phosphate buffer for 40 mg ODT;
500 ml of pH 6.5 phosphate buffer for 10 mg and 20 mg ODT
Specification: Q = wwm in 30 minutes

2. A Phase IV commitment was agreed upon during the teleconference of January 28,

2005, in which you agreed to:

e Optimize the dissolution method and specifications using a lower agitation speed
.o pm with paddle) and a different dissolution medium if needed. '

¢ Generate data on biobatches and the next 3 production batches for all 3 strengths
using the more optimized dissolution method. This data should be submitted to
the Agency within 1 year from the date of approval for selecting a final
dissolution specification for this product.



There was no new study included in the present submission pertinent to OCPB issues.
The sponsor agrees to the Phase [V commitment but proposes to retain the current
specification of Q = e’ i, ew min as an interim specification. The sponsor’s responses
to OCPB’s recommendations are summarized as follows:

Sponsor’s Response:

Response to OCPB Comment #1:

Study 2914 (2 x 10 mg vs. 1 x 20 mg) has demonstrated the in vivo bioequivalence
between batches 0307015 (10 mg, Dublin) and PR-04-064R (20 mg, Dorado), as seen in
the original NDA review. In current submission, Biovail has included additional
comparative in vitro dissolution profiles of these 2 batches across the physiological pH
range generated at the time of dosing.

Data for both batches in e HCI, pH e acetate buffer, and pk @ phosphate buffer
are shown in Figures 1-3 and Tables 1-3.

Figure 1: Comparison of the dissolution profiles for Dublin Batch No. 0307015 and
Dorado Batch No. PR-04-064R in 0.1N HCl

———(307015{10mg)
~—8—PR-04-064R(20mg)

Table 1: Dissolution data in e HC]

Time (min.) 0307015 PR-04-064R
Mean | Max | Min | %RSD | Mean | Max | Min | %RSD
: i —
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Respénsc to OCPB Comment #2:

Biovail agrees to optimize the dissolution method using lower agitation speed and
different medium if needed. We will generate data on biobatches and the next three
production batches for all strengths using the more optlmlzed dissolution method and will
submit one year from the date of approval.

1.1. RECOMMENDATION

The Office of Clinical Pharmacology and Biopharmaceutics has reviewed the current
submission and finds the Sponsor’s response to OCPB’s recommendations to be
acceptable.

While it is OCPB’s position that the proposed dissolution specifications need to be
optimized, we accept the Sponsor’s proposal to retain the specification of Q= e in e
minutes as the interim specification based on the in vivo BE results and the provided
dissolution profiles of the biobatches from both manufacturing sites. Since the Sponsor
has agreed to optimize the dissolution method, we recommend that the Sponsor

- specifically obtain dissolution data at earlier timepoints in addition to @®minutes on
biobatches and next 3 production batches for all 3 strengths usmg the more optimal
dissolution method.

In addition, Office of Clinical Pharmacology and Biopharmaceutics has reviewed the
final proposed labeling for Citalopram HBr ODT and found the changes and justification
acceptable from an OCPB perspective (see page 9).



Ta-Chen Wu, Ph.D..~"%
Reviewer, Neurology Drug Products, DCPB-I
Office of Clinical Pharmacology and Biopharmaceutics

Concurrence:
Team Leader, Neurology Drug Products, DCPB-1
Office of Clinical Pharmacology and Biopharmaceutics
Cc:  HFD-120 NDA 21-763
CSO/R. Gujral
/TL Biopharm/R. Uppoor

HFD-860 /DD DCPB-I/M. Mehta
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Original Submission April 14,2004

Date:

Type of Submission:: 505(b)(2), Standard; [Review in response to DSI
' recommendation]

‘Background:

At the request of OCPB at the filing meeting, the Division of Scientific Investigations
(DSI) has conducted audits of two definitive bioequivalence (BE) studies (Study 2730
and 2750) on 1/31/05 - 2/4/05. The objectionable finding, pertinent to OCPB, for the

~ clinical and analytical sites , ———————————————— \ |}/

reported as follows:

¢ For Study# 2730, predose plasma samples from Subject 7 contained significant
concentrations of citalopram, demethylcitalopram, and didemethylcitalopram at the start of
Period II. Predose plasma concentrations were approximately 6-27% of the Cmax.

The repeated values from Subject 7 were within +£15% of the original values. Subject 7’s
Period II predose levels for citalopram and demethylcitalopram cannot be explained as carry-
over from Period I, as values from the last blood draw were significantly less than the Period
II predose levels for citalopram and its metabolites.

At the end of the inspection, the site acknowledged the observation. The site promised to
address the issue in their written response to the Form FDA 483.

DSI recommended that the review division consider the impact of the predose levels of
Subject 7, Period II, and that bioequivalence be reevaluated following exclusion of data
from Subject 7.

OCPB findings: OCPB has reanalyzed data from Study 2730 following exclusion of
data from Subject 7, and the comparative BE results are shown in the

A



following Tables. [reanalysis done only on parent citalopram since
bioequivalence decision is based only on parent moiety]

Study 2730 (with Subject 7):

Citalopram
Parameter :
90% CI Ratio of Means Intra-Subject CV
AUC,, 97.02% - 102.64% 99.79% 6.05%
AUC;us 95.98% - 101.09% 98.50% 5.21%
Cmax 91.41% - 99.53% 95.38% 9.14%
Study 2730 (without Subject 7):
Parameter . Citalopram
90% CI Ratio of Means Intra-Subject CV
AUC, 96.41% - 101.59% 100.32% 5.87%
AUC ¢ 97.55% - 103.16% 98.97% 5.11%
Crax 91.26% - 99.74% 95.40% 9.33%

Similar BE results were obtained following exclusion of data from Subject 7. Itis
conclu%ed that the 40 mg Citalopram HBr ODT is bioequivalent to the reference 40 mg
Celexa™. :

Ta-Chen Wu, Ph.D.
Reviewer, Neuropharmacological Drug Section, DPE [
Office of Clinical Pharmacology and Biopharmaceutics

" Concurrence: Ramana S. Uppoor, Ph.D. '
Team Leader, Neuropharmacological Drug Section, DPE I
Office of Clinical Pharmacology and Biopharmaceutics

cc:  HFD-120 NDA 21-763
: CSO/R. Gujral
/Biopharm/T.C. Wu
/TL Biopharm/R. Uppoor
HFD-860 /DD DPEI/M. Mehta, A. Rahman
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1. Executive Summary

On April 14, 2004, Biovail Laboratories, Inc. submitted an original NDA 505(b)(2) for
Citalopram Hydrobromide orally disintegrating tablets (ODT) 10 mg, 20 mg, and 40 mg
to seek approval for the treatment of depression.

Three tablet strengths (10, 20, and 40 mg) were developed to match commercially
available Celexa™ film-coated tablets (Forest Laboratories, Inc.). Celexa™ is indicated
for the treatment of depression. In support of the application the Sponsor has included in
the original submission one pilot study using prototype formulation and four Phase I
studies using to-be-marketed (TBM) formulation, with supporting in vitro dissolution
profiles for TBM ODT formulation of different strengths in various media of different pH
values, including deionized water.

An in vivo bioequivalence study was conducted to evaluate the TBM ODT formulation
and the commercially available Celexa™ tablet of the highest dose strength 40 mg.
Results indicated that the 40 mg ODT of highest strength is bioequivalent to the reference
Celexa™ 40 mg tablet. Dosage strength equivalency was evaluated between the highest
40 mg strength and the lowest 10 mg strength; 10 mg ODT was found to be bioequivalent
to the 40 mg ODT. In support of the proposed label claim that citalopram ODT
formulation can be given without regards to food and water effects, the Sponsor
conducted studies to show no effect on the rate and extent of citalopram absorption from
40 mg ODT formulation, in the presence or absence of high-fat meal, and with or without
- the administration with water. On Dec. 14, 2004, the Sponsor submitted an additional BE
study (Study 2914) to support the application for 20 mg formulation since this strength
was not proportionally similar in composition to other strengths. Dosage strength
equivalency was established between 10 mg and 20 mg strengths.

The following studies are included in the Clinical Pharmacology program, but only the 5
definitive studies pertinent to the application and labeling were reviewed:
e Study 26022: Pilot BE study comparing prototype 40 mg ODT with the
Reference List Drug (RLD) Celexa™ (NDA 20-822)

e Study 2730: BE study between 40 mg ODT and RLD Celexa™
e Study2731: Food effect study with 40 mg ODT -
e Study2732: BE study with 40 mg ODT for effect of administration with water
e Study2750: Dosage strength equivalence study between 4 x 10 mg ODT and 1
‘ x 40 mg ODT :
e Study 2914: Dosage strength equivalence study between 1 x 20 mg ODT and 2
x 10 mg ODT.

OCPB has requested a DSI inspection for the BE study sites (pivotal BE study of the 40
mg strength, Study #2730). Inspection has been scheduled, however, the report is
unavailable at the time of this review. '



1.1. Recommendations

Office of Clinical Pharmacology and Biopharmaceutics has reviewed the submission and
found that NDA 21-763 is acceptable from an OCPB perspective, pending inspection
report from DSI and provided that the Sponsor agrees with the dissolution specifications
recommended by the Agency (along with the Phase IV commitment).

Based on the dissolution profiles of the biobatches, we accept the choice of the
dissolution medium but believe that the method should be modified (especially the
agitation speed) and the dissolution specifications need to be tightened. Following are
the interim dissolution method and specifications recommended by the Agency:

Method: USP apparatus. 2 (Paddle)

Speed: 100 rpm )

Medium: 900 m! of pH 6.5 phosphate buffer for 40 mg ODT; 500 ml of pH 6.5 phosphate
buffer for 10 mg and 20 mg ODT

Specification: Q = *™ in 30 minutes

The above Recommendations and the labeling changes (starts on page 30) pertinent to the
- Clinical Pharmacology and Biopharmaceutics should be conveyed to the Sponsor.

1.2. Phase IV Commitments

‘As communicated during the teleconference of January 28, 2005, the Sponsor should
commit to:
* Optimize the dissolution method and specifications using a lower agitation speed
== pm with paddle) and a different dissolution medium if needed.

g o

* Generate data on biobatches and next 3 production batches for all 3 strengths o

using the. more optimized dissolution method. This data should be submitted to
the Agency within 1 year from the date of approval for selecting a final
dissolution specification for this product.

1.3. Summary of Clinical Pharmacology and Biopharmaceutics Findings

Bioequivalence between Citalopram HBr ODT and the RLD Celexa™:

Relative bioavailability of the highest strength 40 mg citalopram HBr ODT was
compared to the equivalent strength of reference Celexa™ tablets. A two-way crossover
study was conducted in 36 healthy subjects under fasting conditions. The 40 mg
citalopram ODT is shown to be bioequivalent to 40 mg Celexa™ tablet based on
acceptance criteria for BE, i.e., 80-125% CI based on parent moiety. Similar
‘pharmacokinetic profiles from ODT formulation and Celexa™ tablet were observed for
both metabolites, demethylcitalopram and didemethylcitalopram.

Effects of food:



Effects of high-fat food on relative bioavailability of citalopram HBr ODT was evaluated
using highest 40 mg ODT formulation in a randomized, single-dose, two-way crossover
design in 36 normal, healthy subjects.. High-fat food had no effect on the rate and extent
of absorption of citalopram. The ratios of geometric mean of AUCq, AUCq.ing, and Crax
for citalopram were 97.60%, 97.94%, and 98.47%, respectively. Tmax was increased by 1
hour in fed state. Similar food effects were observed on the pharmacokinetics of 2
metabolites.

Effects of administration with water:

A randomized, single-dose, open-label, two-way crossover design was conducted in 36

normal, healthy subjects to evaluate the effect of administration with or without water

when citalopram HBr 40 mg ODT formulation was given under fasting conditions

(product was allowed to dissolve on tongue.and then swallowed with or without water).
“No significant effect of water on BA was observed.

Biowaiver for Citalopram HBr 20 mg ODT: .

According to the SUPAC-IR, the Level 3 difference in composition of the lower strength
of 20 mg ODT, compared to the 40 mg and 10 mg ODT, requires an in vivo study being
conducted for showing bioequivalence. Therefore, a biowaiver, as the Sponsor originally
sought, could not be granted for the lower strength of 20 mg ODT formulation solely
based on in vitro dissolution study. In response to OCPB’s request, the Sponsor has
submitted results of an additional study on December 14, 2004, to establish the dosage
strength equivalency between 20 mg and 10 mg ODT. '

Dosage strength equivalency:

The relative bioavailability of citalopram and its metabolites were evaluated in two
similarly designed studies comparing single doses of 1 x 40 mg ODT vs. 4 x 10 mg ODT
and | x 20 mg ODT vs. 2 x 10 mg ODT. BE was demonstrated in these two studies.
Therefore, the dosage strength equivalency has been established between 10 mg, 20 mg,

~ and 40 mg of citalopram HBr ODT.

Dissolution Specifications:

OCPB does not accept the dissolution specification proposed by the Sponsor (Q = = in
& minutes). Based on the drug release profiles of the biobatches, we believe that the
method should be modified and the dissolution specifications need to be tightened.
Following are the interim dissolution methods and specifications recommended by the
Agency:

Method: USP Apparatus 2 (paddle)

Speed: 100 rpm

Media: 900 ml of pH 6.5 phosphate buffer for 40 mg ODT; 500 ml of pH 6.5 phosphate
. buffer for 10 mg and 20 mg ODT

o
g



Specification: Q- “=®_ in 30 minutes

Appears This Way
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Ta-Chen Wu, Ph.D.
Reviewer, Neuropharmacological Drug Section, DPE [
Office of Clinical Pharmacology and Biopharmaceutics

Concurrence: Ramana S. Uppoor, Ph.D.
Team Leader, Neuropharmacological Drug Section, DPE [
Office of Clinical Pharmacology and Biopharmaceutics

Concurrence: Mehul U. Mehta, Ph.D.
Director, Neuropharmacological Drug Section, DPE [
Office of Clinical Pharmacology and Biopharmaceutics

cc: HFD-120 NDA 21-763
CSO/R. Gujral
/Biopharm/T.C. Wu
/TL Biopharm/R. Uppoor
HEFD-860 /DD DPEI/M. Mehta, A. Rahman



2. Question-Based Réview (OBR)
2.1. General Attributes of the Drug

What pertinent regulatory background or hlstory contributes to the current
assessments of this drug?

On April 14, 2004, Biovail Laboratories, Inc. submitted an original 505(b)(2) NDA for
Citalopram Hydrobromide (HBr) orally disintegrating tablets (ODT) of 10 mg, 20 mg,
and 40 mg strengths to seek approval for the treatment of depression.

One supportive pilot study and 4 definitive biostudies were included in the original
submission dated 4/14/2004. The Sponsor was seeking a biowaiver for the 20 mg
strength with supporting in-vitro dissolution profiles, but on December 14, 2004, the
Sponsor submitted additional in-vivo dosage strength BE study for the 20 mg ODT in
response to OCPB’s request. No clinical trials were conducted on this ODT dosage form.
There was no related IND or prior Agency communication for PK Studies in the current
submission.

Three tablet strengths (10, 20, and 40 mg) were developed to match the commercially

" available Celexa™ film-coated tablets (Forest Laboratories, Inc.) containing the same
active moiety. Celexa™ is currently approved for the indication for the treatment of
depression. According to the Orange Book, the Celexa™ 20 mg and 40 mg tablets were
approved on July 17, 1998 and the Celexa™ 10 mg tablet was approved on April 27,
2000 under NDA 20-822.

2.1.1. What are the highlights of the chemistry and physical-chemical properties of 5
the drug substance and the formulation of the drug product as they relate to ¥
clinical pharmacology and biopharmaceutics review?

TRADENAME™ (Citalopram HBr), a racemic bicyclic phthalane derivative, is an orally
administered selective serotonin reuptake inhibitor (SSRI) and has a distinct chemical
structure from other available antidepressant agents. Chemical structure of citalopram is
shown in Figure 1.

Figure 1. Chemical structure of citalopram HBr (CyoH2,BrFN,O thh a molecular
weight of 405.35)

« HBt




Citalopram HBr is sparingly soluble in water and soluble in ethanol.

TRADENAME (citalopram HBr) is formulated as orally disintegrating tablets, with
appearance described as follows:

¢ 10 mg round orange speckled tablets with a dimple on both sides

e 20 mg round white speckled tablets with a dimple on both sides

e 40 mg round green speckled tablets with a dimple on both sides

to produce 10 mg, 20 mg, and 40-mg tablets.

Compositions of the pivotal bioequivalenée studies formulation and to-be-marketed
formulation are the same (see Table 5 on Page 13 for composition).

2.1.2. What are the proposed mechanism of action and therapeutic indication?

The proposed indication of TRADENAME™ (citalopram HBr) ODT formulation is for
the treatment of depression.

The mechanism of action as an antidepressant is presumed to be by potentiation of the
'serotonergic activity in the central nervous system as a result of its inhibition of serotonin
(5-HT) reuptake in CNS. The ability of citalopram to inhibit.the serotonin reuptake has
been demonstrated in animal studies. The inhibition of 5-HT reuptake by citalopram is
primarily due to the (S)-enantiomer.

- 2.1.3. What are the proposed dosages and route of administration?

The proposed dosing regimen is similar to the RLD Celexa” with an initial dose 20
mg/day with an increase up to 40 mg/day in increments of 20 mg at intervals of no less
than one week. Dosing regimen of 20 mg/day is proposed for elderly patients and
patients with hepatic impairment.

Citalopram HBr ODT is intended to be administered orally by being placed on the
tongue, and subsequently swallowed with or without water and absorbed in
gastrointestinal tract. The proposed ODT formulation is expected to disintegrate within
30 seconds on the tongue. The Citalopram HBr ODT can be taken without regards to
food. :

2.2. General Clinical Pharmacology

2.2.1. What are the design features of the clinical pharmacology and clinical studies
used to support dosing or claims?



The clinical pharmacology program was designed to demonstrate (1) the bioequivalence
between the highest strength (40 mg) of the proposed citalopram HBr ODT and the
commercially available Celexa™ tablets of the same strengths, and (2) and the
bioequivalence between the highest strength of 40 mg and the lower strengths of 10 mg

and 20 mg ODT.

As shown in Table 1 below, a total of six Phase I studies were désigned to support such
application, which included one supportive pilot study and five definitive biostudies. No
clinical efficacy trials were conducted for this NDA.

Protocol Number
(Study No.)

Report Title

Related .

IND
or NDA
Numbers

Submission
Date

26022
B00-508PK-PRKNI |

2730
(B03-635PK-N11F1)

2731 .
(B03-636PK-N1 lFl)

2732
(B03-637PK-N11F1)

2750
(B03-638PK-N11F1)

A Pilot Three-Way Crossover, Single-
Dose Open-Label, Fasting, Comparative
Bioavailability Study of Citalopram 40
mg Flash Dose Tablets vs. Celexa™ 40
mg (Citalopram Hydrobromide) Tablets
In Normal Healthy Non-Smoking Male
Volunteers

A Two-Way, Crossover, Open-Label,
Single-Dose, Fasting, Comparative
Bioavailability Study of Citalopram
Hydrobromide 40 mg ODT Versus
Celexa™ 40 mg Tablets In Normal
Healthy Non-Smoking Male and Female
Volunteers

A Two-Way Crossover, Open-Label,
Single-Dose, Food Effect Study of
Citalopram Hydrobromide 40 mg ODT
in Normal Healthy Non-Smoking Male
and Female Subjects

A Two-Way Crossover, Open-Label,
Single-Dose, Fasting, Comparative
Bioavailability Study of Citalopram
Hydrobromide 40 mg ODT Without and
With Water [n Normal Healthy Non-
Smoking Male And Female Subjects

A Two-Way Crossover, Open-Label,
Single-Dose, Fasting, Dosage Strength
Equivalence Study of 4 x Citalopram

" Hydrobromide 10 mg ODT Versus 1 x

Citalopram Hydrobromide 40 mg ODT
in Normal Healthy Non-Smoking Male
And Female Subjects

None

None

None

None

None

) This

submission

This
submission

This
submission

This
submission

This
submission

ol



2914 A Two-Way Crossover, Open-Label, None This
(B04-688PK-N11F1)  Single-Dose, Fasting, Dosage Strength submission
Equivalence Study of Citalopram HBr
Orally Disintegrateing Tablets (1 x 20
mg Versus 2 x 10 mg) in Normal Healthy
Non-Smoking Male And Female
Subjects

The pilot study using the highest 40 mg strength of the prototype formulation was
conducted to characterize the pharmacokinetics and compare the bioavailability, given
with or without food, with RLD Celexa™ of the same strength administered under
fasting condition.

The proposed to-be-marketed formulation was used in definitive biostudies. Two pivotal
bioequivalence studies were conducted to first demonstrate the bioequivalence of the
ODT of the highest 40 mg strength relative to the reference list product, and then to
demonstrate the bioequivalence when the proposed 40 mg ODT formulation was
administered with or without water.

A food effect study was conducted for the highest 40 mg strength ODT formulation.
Two dosage strength equivalence studies were conducted to assess the dosage form
proportionality between the lowest strength 10 mg ODT and the highest strength 40 mg
ODT, and between 10 mg ODT and 20 mg ODT.

2.2.2. Are the active moieties in the plasma (or other biological fluid) appropriately
identified and measured to assess pharmacokinetic parameters? -

e

Yes, citalopram and both of its active metabolites, demethylcitalopram and
didemethylcitalopram, were appropriately identified and measured.

2.2.3. Are there major findings in exposure-response relationships?

Exposure-Response Relationships were not evaluated. Dosing recommendation for
Citalopram HBr ODT is based on the comparison of exposure measurement between the
proposed ODT formulation and the reference drug product.

2.2.4. Does this drug prolong the QT or QTc interval?

Among the safety assessments, the 12-lead ECG monitoring was carried out in all the
definitive studies prior to starting the study, during each study period at 24 hours post-
dose, and at the completion of the study. It was concluded by the Sponsor that the
proposed citalopram HBr ODT of different strengths did not produce clinically
significant ECG abnormality.




Comment: The ECG assessments were conducted at 24 hours post-dose, instead of at the
Tmax range (~5 hours post-dose); therefore the results were not conclusive. According to
the reference label, there were no observed differences in QT or other ECG intervals after
oral administration of Celexa™ tablet.

2.2.5. What are the pharmacokinetic characteristics of the drug and its major
metabolite?

In the present application, the reference is made to the information on the basic
pharmacokinetics and metabolism of citalopram available in the literature and in the

approved labeling for Celexa™.

According to the reference label, pharmacokinetics of citalopram following the single-
and multiple-dose Celexa™ are linear and dose-proportional within the dose range of 10-
60 mg/day, with a mean terminal T, of about 35 hours. Absolute bioavailability of
citalopram is about 80%. Peak time (Tnax) Occurs at 4 hours post-dose. Volume of
distribution of citalopram is about 12 L/kg and plasma protein binding of citalopram and
its metabolites, demethylcitalopram and didemethylcitalopram, is about 80%. The extent
of accumulation of citalopram at steady state is 2.5 times compared to single dose. Renal
clearance accounts for approximately 20% of the systemic clearance (330 mL/min).
Citalopram is mainly metabolized in liver to demethylcitalopram, didemethylcitalopram,
citalopram-N-oxide, and a deaminated propionic acid derivative. CYP3A4 and
CYP2C19 are the primary isozymes involved in the N-demethylation of citalopram and
CYP2D6 is mainly responsible for the conversion of demethylcitalopram to
didemethylcitalopram. The parent moiety citalopram is the major circulating compound
in plasma and has been shown in vitro to be least 8 times moie potent than both
demethylcitalopram and didemethylcitalopram. Food does not affect the citalopram
absorption. ' : '

A

Following a single oral dose of citalopram HBr ODT to healthy subjects, Tax of
citalopram, demethylcitalopram, and didemethylcitalopram occurred at approximately 5,
28, and 79 hours, respectively. The plasma concentration of citalopram followed a
biexponential decline from the peak with Ty, values of roughly 2 and 41 hours as
reported by the Sponsor. The T/, obtained from the studies for citalopram,
demethylcitalopram, and didemethylcitalopram were approximately 50, 72, and 109
hours, respectively. The Cmax for demethylcitalopram and didemethylcitalopram were
approximately 13% and 2%, respectively, of those for citalopram. The corresponding
AUC for demethylcitalopram and didemethylcitalopram were approximately 33% and

L 1%, respectively, of those for citalopram. Food and water did not affect the citalopram
absorption. Overall, the pharmacokinetic characteristics of citalopram are similar
between ODT formulation and the Celexa™ tablet.

2.3. Intrinsic Factors

The influence of intrinsic factors on the PK of citalopram HBr ODT were evaluated
based on the data obtained in 1 pilot study and 4 definitive pharmacokinetic studies in the

10



original submission. Data from Study 2914 are consistent with these results. No
pharmacokinetic studies were conducted in special populations. Effect of smoking could
not be evaluated in these studies. -

2.3.1. What is the effect of Age?

As shown in the Figure below, the regression analysis indicated that age has no effect on
PK of citalopram, metabolites, and the parent-to-metabolite ratios, which is in agreement
with the approved labeling of Celexa™.

Figure2. Scatter plot for citalopram exposure by age for citalopram HBr ODT and
Celexa™
006 *  Calogram OOT &g

v Celexa40mg
~—— Linear Regression

Cltelopram AUC{0-240h) (ng.hmil)

<000

10 il 0 40 50 &0 70
Age (years) '

2.3.2. What is the effect of Gender?

Gender effects were evaluated for AUCo-t, Cmax and T values for citalopram

and its mono- and di-demethy! metabolites and for the corresponding %
metabolite/drug ratios. As shown in Table 2 and Figure 3, no significant differences in

PK profiles were observed with respect to the citalopram. For demethylcitalopram and
didemethylcitalopram, AUC,.and Cmax were 17~25% and 54%, respectively, higher in

females. The Sponsor attributed this observation to the smaller volume of distribution in

females and concluded this is likely to be clinically insignificant.

Table 2. bComparison of pharmacokinetic parameters in males and females for
citalopram, demethylcitalopram, and didemethylcitalopram

Appears This Way
On Original

1



— Caulnoiml) SUC fgtimi) Ty (hours)
Daag of Metaboke!
Pharmacokinetic Paranveter ke Fenwe Male Female Maie Femaie
Citalopram
tean H49 471 21403 2131 436 S03
s g3 g2 897.6 D76 1338 116
fedisn 4535 454 2AM5.3 261.2 483 4940
KSn 229 243 3779 11375 217 256
Kiax 839 %7 £7963 2344 972 812
N 130 102 180 102 173 o]
A8 Ratio of Mezns 05 999’ 103
Bemethyicitalopram
hMesn S2 B85S 6241 7323 72 720
SG 14 1.6 1418 151.7 243 493
Rlecian 53 6.4 8224 THT7 €68 €46
&in 16 18 2842 2745 336 337
Reax 94 104 10765 1180.4 175.7 478.3
N 12 02 126 12 116 g5
F& Retio of Means 128 117 101
Didemethyicitalopram
Mean b8 1.2 12775 1567 1211 9538
s ce 03 85.8 1194 135.1 439
Kedian - 08 14 126.4 1586 923 918
in DA 0.1 (] 119 395 466
Afax peds] a4 4587 a7 927.7 3511
(] 12 102 122 102 7 &7
Fif4 Ratio of Means 154 1.54 103

FA=f

 Thres autiec values | ~ were nof included.

Figure 3. Box plots for citalopram exposures in male and female subjects after a
single oral dose of citalopram HBr ODT
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2.3.3. What is the effect of Race?

Demethylcitalopram

1

1

AUC (ng.himl)
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400 —
200 —
9

e

Female Male

Subjects participated in all the biostudies consisted of 3 racial groups that were biased
toward Caucasians. No definitive conclusions can be drawn due to the biased and limited
numbers of the subjects, however, highest citalopram and lower metabolites exposures
were observed in Asians. It was concluded that the observed differences are unlikely to
be clinically important. The pharmacokinetic findings are summarized in Table 3 and
Figure 4:

Table 3. Comparison of pharmacokinetic parameters in different races for
citalopram, demethylcitalopram, and didemethylcitalopram

12



Coze {pgml) AUCz¢ (nghimi ) T fhotrs)
Slaligtic ~ Caucasien Asian Black Caucasian Asian  Biack Caucasisn  Asisn Black

Citalopram

thoan 47 417 497 30536 35653 22976 478 475 826
=) az 64 10.0 8230 6659 5753 125 65 103
fedian 439 487 4Bt 19688 2592 W2VE 453 470 603
2 ng %9 328 8779 14280 112338 217 375 473
Wlax 399 8156 76D 47563 38119 32981 97.2 363 B33
M 20 20 42 720 0 42 217 ] 40
Ratio® 107 11t 135 112 0% 130
Demethyleitalopram

Hean 60 47 54 €883 5537 6578 TH1 618 763
sD 16 14 16 521 1143 1650 431 60 157
Wedian 55 48 54 677G 5705 5292 629 611 764
1 18 27 18 2745 2623 2942 £t €22 37
Max 104 7.7 87 11824 8673 10336 4782 971 242
] 166 20 a2 155 2% 42 <2 0 39
Rafio* 073 081 081 095 09t 1.08
Didemethylcitafopram

Mean 1.1 o5 (1% 739 %69 1119 103.9 156 1412
] a8 as as 186 723 924 10C.1 954 1138
Median 10 0.5 as 613 58 862 90.4 819 1113
Tin T 90 0.1 8.1 og 9.4 15 95 526 692
159 -3.4 13 26 47T M54 4018 97T 4356 6562
N B T:7) il 42 162 20 42 WwT 17 ez
Ratic* 054 856 054 063 111 1.35

¢ Ratio of mean vaes for other races compared with Caucasian.

Figure 4. Box plots for citalopram exposures in different racial groups after a single
oral dose of citalopram HBr ODT
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2.3.4. What is the effect of Body Weight?

No perceivable effects of body weight were concluded with the analysis on
pharmacokinetic parameters.

2.4. Extrinsic Factors
No studies for effects of extrinsic factors, such as drug-drug interactions, were conducted.
2.5. General Biopharmaceutics

The Biopharmaceutic program was designed to address only the performance of the
proposed ODT formulation comparing to the approved reference product.

2.5.1. What is the proposed formulation of the drug product?

13
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The
quantitative composition of the TMMS and the ODT formulation are shown in Tables 4
and 5, respectively.

Table 4. Composition ¢ for Citalopram 10, 20

and 40 mg ODT

Component . Function % wiw
Citalopram hydrobromide Active inaredient

Glyceryt Distearate -

Stearoyt Macrogolglyceride™

Folyacrylate dispersion 20% ——

Hypramellose 2910
Tale i \
~—————

Total -
*Rémoved during processing.

Table 5. Composition of the TBM Citalopram 10, 20 and 40 mg ODT

Component Function Excipient Excipient Excipient
Weight per  Weightper  Weight per
10 mg 20 mig 40 mg

ODT (mg) ODT(mg}  OOT (mg)

o

Fdannitot
Microcrystalline
Celiulose:

Low Substituted
Hydroxypropy
Cellulose

Crospovidone
Sodium Stearyl
Fumarate

Silicon Dioxide
Acesulfame
Paotassium
Monoammenium
Glycyrhizinate
Citric Acid
Tangerine Qrange
Flavar

FDA&C Yellow #6
Lemon-time Flavor
Green Blend
Tablet weight
milligeams A

g

The Sponsor stated that the TBM 10, 20, and 40 mg ODT of the new formulation are
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compositionally and quantitatively proportional, with the only difference being the
amount of ““wmsm :n each of the 3 strengths.

Comment: According to the Guidance for Industry on SUPAC-IR: “Immediate-Release
Solid Oral Dosage Forms: Scale-Up and Post-Approval Changes: Chemistry,
Manufacturing and Controls, In Vitro Dissolution Testing, and fn Vivo Bioequivalence
Documentation” (http://www.fda.gov/cder/guidance/cme3.pdf), the total changes (%
w/w) of excipients in lower strengths (18% for 10 mg; 26% for 20 mg), compared to the
highest 40 mg strength, of finished products have exceeded 10% (i.c., Level 3 changes).
For Level 3 changes, a full in vivo BE study and the multiple-point dissolution profile
with adequate sampling points should be performed to document the biequivalence
between different dosage strengths.

2.5.2. What is the relative bioavailability of the proposed to-be-marketed
formulation to the pivotal clinical trial?

The proposed to-be-marketed formulation and the pivotal clinical (biostudy) formulation
are exactly the same, and hence no study for relative bioavailability is necessary.

2.5.3. Is the to-be-marketed ODT formulation bioequivalent to the RLD
formulation of same strength?

To establish bioequivalence between the TBM citalopram ODT and the reference
Celexa™ tablets of same strength, two studies were conducted by the Sponsor to evaluate
the relative bioavailability of the highest strength 40 mg citalopram HBr ODT:

e Study 26022 was a 3-way crossover pilot study in 18 healthy non-smoking male

- subjects. A 40-mg citalopram HBr ODT from a pilot batch was administered
under fasting conditions or with high-fat meal.

- Study 2730 was a 2-way crossover study design that compared a 40 mg

citalopram HBr ODT from a commercial-scale batch with a 40 mg
Celexa™ tablets in 36 healthy non-smoking male and female subjects under
fasting conditions. Pharmacokinetic parameters and statistics are summarized in
Tables 6 and 7.

Table 6. Pharmacokinetic parameters for citalopram and its mono- and di-demethyl
metabolites (Study 2730)
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R

Ctalopsare HBr OOT 40 mg Cetexa™ Tablets 4D mg
Crug or Metabolel (=27 (n=27)
PhanmEcokinetic Pararmeier {mean * S0j {rean = S5}
Citalopeam
AUCq {ng-himL} 2188.28 £ 614.27 249821 £ 83621
AUCq., {rgrhimL} 2237.99 2 676.54° 2319.07 £252.60°
Conae (i) 4567 £877 4653+ 13.01
Trex 1) 6381224 I5.03 5.3 £ 2411600
Ty {h} 5170 £ 1341° 526¢+0.0¢°
Demethykcitalepram
AUCseing-hiil) T22.411 37060 72204 £ 157.81
AUCu~ {ng-himd } 85334 £ 356.58" 377 97 £ 2248¢°
Com{ngierd 8,162 1.71 6044160
Toex iR} 3620 = 15.20 pagof 20.12 £ 12.25 (28.00(
T«{h} 85.2¢ +85.22° 7156 £30.42°
NP Raie (AUCa) 03883 +0.1081° 03295 £ 0.1324"
Didemethylcitalopram
AUCq. tng-timl) 156.01 £ 10523 15666 + 105.70
AUCs.. {ng Tl j 275.36 £ 139.64' 20728 + 140.64°
Craclngiml) - 0.06+9.84 1.00 £0.78
Tean (b} T TB26 £ 26.86 [F267] 85,67 + 35.53 [26.00f
Twif} 130.93 £ 134,45 20.49 £ 34.11°
1P Rado (AUCs..) 0.1537 £ 0.0037 0.1292 £ 0.0574°

Table 7. Relative bioavailability analysis of citalopram and its mono- and di-demethyl
metabolites after single oral dose of 40 mg citalopram HBr ODT and 40 mg
Celexa™ Tablets (Study 2731)

Drug ar Metabalites

Pharmacokinstic Paramater #0% Confidence interval Ratio of tdzans
Citalopram

ALICae (ng-himL) 87.02% - 102.54% 88.76%
AlCa, (ng-himL) 85.66% - 101.08% 838.50%
Ghinex {(ngéml} §1.41% - 93.53% 95.30%
Demethylcitalopram

AUICae (ng-hémL) 05.47% - 103.21% 80.78%
AUCo- (nghvml) ©8.09% - 111.95% 104.76%
G (ng'mlL) 87.31% - 105.68% 10L.50%
Bidemethylcitalopram E

AlCa {ng-héml) 828.0G% - 69.803% §3T1%
ACao (ngfimly 76.40% - 117.88% §5.90%
Cooex; (g'mlL) 45.78% - 62.27% 8228%

Bioavailability, as reflected by rate and extent of absorption, of a single oral dose of 40
mg citalopram ODT (test) was similar to the Celexa™ tablet (reference) of same strength.
Statistical analysis of exposures measurements, AUC and Cpay, revealed that the 40 mg
citalopram ODT is bioequivalent to 40 mg Celexa™ tablet (based on acceptance-criteria
for BE, i.e., 80-125% CI based on parent moiety) under single-dose fasting conditions.

Similar pharmacokinetic profiles were observed for the metabolites, demethylcitalopram
and didemethylcitalopram, following oral administration of 40 mg citalopram ODT or 40

mg Celexa™ formulation.

For didemethylcitalopram the lower limit of the 90% CI of the geometric mean ratio for
AUC.iq¢ fell outside the bioequivalence boundary of 80-125%. Didemethylcitalopram,
though an active moiety, is a minor metabolite of citalopram. Therefore, this small
difference with respect to didemethylcitalopram is not considered critical. BE decision is

based only on parent citalopram.
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*2.5.4. Does food affect the bioavailability of citalopram ODT formulation?

Two studies were conducted by the Sponsor to evaluate the effects of high-fat food on
bioavailability of citalopram HBr ODT:

* Study 26022 was an open-label, fasting, comparative bioavailability pilot study of
prototype Citalopram 40 mg tablets vs. reference Celexa™ 40 mg tablets in 18
normal healthy non-smoking male volunteers.

e Study 2731 was a randomized, two-way crossover, open-label, single-dose, fed
and fasting design in 36 normal, healthy, non-smoking male and female subjects.
TBM Citalopram HBr 40 mg ODT was administered either under fasting
condition or with high-fat food. Pharmacokinetic parameters and statistics are
summarized in Tables 8 and 9.

Table 8. Pharmacokinetic parameters for citalopram and its mono- and di-demethyl
metabolites (Study 2731)

Crug or Metaboftal Cilaoprars HBc GOT 40 mg Chalopcam HEr ODT 40 g
Pharmacokinetic Immediately Afzr Food Fasting Corttion
Parareter (=31} {n=31)
Citalopram

AUCq {nghiml} 22334278558 2270.78 £ TRG.40

AUCq.. fngrhiml) 2352 87 £ 866.24 2384,31 £ 841.01
Cwee{ngiid § 4507 % 1062 4551 1015
Terex {1} 8.03£223 560 4.90 4 .00 {5.00}*
T {iv) 5581+ 1500 42021304
Bemethyicitalopram )

AUCas ing-himL) 601.17 £ 135.68 832,03 + 13285
AUCq., {ngrhimd) 682.66 1 135.07 720012 £ 17365
Covaie(DGTLY 503+ 115 544 2 138

Tac (bl 2767 = 1375 (36,00 25.4% £ 15.97 [18.00]
T (h) FIER: 2P 71.60:+ 21.66°
MNP Rafio (AUC,..) 03507 + 0.1248° 0.3305 + 0.1226°
Bidemethylcitalopram

AUCs frngBfmk ) 4143 £ 76 40 15872 £ 66.18
AUCq... {ngrhiml )} 207.14 £ 89.99° 235376+ 183.73°
Chax{ngglmd } 6.85+ 048 0452055
Twas{h) 78.34 £ 3551 [26.0017 7888 T F2LOP
Tl 133.77 £ ta2. 724 123.20 £ 11540°
M/ Rado (REXCs-) 0.1248 £ 007819 0.1353 £ 0.0375°

Table 9. Relative bioavailability analesis of citalopram and its mono- and di-demethyl
metabolites after single oral dose of 40 mg citalopram HBr ODT (Study
2731)
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Crug oc tdetabokel

Phammacokinetic Paameter 2% Cenfdencs [nteseal Rafo of Means
Citalopram .

AUCs{nghiml} 83.30% - 102.09% UT.e0%
AUCo-x {ng-himdy 93.78°% - 102.26% 87.94%
Coue (NGATLY -91.58% - 106.87% . BE.47%
Bemethylcitalopram

ALICy{ng-iral } 8940% - 97 02% #3.37%
AUCy. fngrhimd ) BR76% - BRE0%N 84.32%
Coaxiiglnl} 85 683% -827T1% 82.949%
Bidemethylcitalopram

AUChdng-Rimb) 84.08% - 103.75% 93.39%
AUCy.. (nghimd) 80.33°% - 100.2¢% 80.03%
Cea< (nglimd} 83.00% - 101.35% M.72%

Similar pharmacokinetic profiles of citalopram were observed following oral
administration of Citalopram HBr 40 mg ODT after high-fat breakfast or without food.
High-fat food had no effect on the rate and extent of absorption of citalopram. There was
a slight increase in mean Tray by | hour in the presence of food; however, the slight delay
in time to reach Cpax is not likely to have clinical significance. Similar results were
observed with demethylcitalopram and didemethylcitalopram.

2.5.5. Was the dosage form equivalence established for the to-be-marketed
formulations?

The Sponsor has conducted two definitive studies to demonstrate the dosage strength
equivalency for the TBM citalopram HBr ODT formulation.

Study 2750 was a 2-way crossover design to evaluate dosage strength equivalency ‘
between 4 x 10-mg and 1 x 40-mg citalopram HBr ODT from commercial-scale batches
in 36 healthy non-smoking male and female subjects under fasting conditions.
Pharmacokinetic parameter and statistics are summarized in Tables 10 and 11.

Il

Table 10. Pharmacokinetic parameters for citalopram and its mono- and di-demethyl
metabolites (Study 2750)

Appears This Way
On Original
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Citalcpram Har COT Citafoprarn HBr DT
Crug ar Metabokte! 4x13mg 1x40mg
Phammacokinetic Patameter in=26) (=28}
Citalopeam
AUCo« {nghimL} M7 754386 1092.30 £472.16
AUCq,. {nghiml) 20561 £ 501.06 2082 57 + 51585
Coer {Ba0LY 4452+770 41931543
Tawth) 4.86 1 1705003 .25 £ 1.60 [5.002
T {R) 4304 2 1264 500C£ 1145
Demethylcitalopram
AUCq {ng-timl} £52.02 £ 36,81 61440 £ 107,70
AUCy. (ngrhiml) 735.58 £ 104.08° 65527 + $5340°
Cornex (il § 585152 550£143
Teus () 22.64 £ 1513 1800 22,04 + 12,08 N800
T (B] 66.04+2322° 67.40 £ 20.45°
KEP Ratio (Ao} 0.3578 £ 0.10¢1° 0.3621 £9.0925"
Didemethylcitalopram
AUCq, fngfuient } 14702 18328 142,31 £ 116.80
AUCo- {ngimL} 234.76 £ 1254F 21647 £ YUO.TF
Covwer (regiivil§ CE2:0851 083£0.33
Tech} 21.18 £32.91 720 €028 3 2040 72001
Te (M) 108 67 2 86 A0° 0087 + 34 04°
NP Ratio (AUCy.<) 0.1318 £ 0.0840F §.1366 2 0¥
® Madian valie.
% n=3?7.
® n=20.
9 p=25,

Table 11. Relative bioavailability analysis of citalopram and its mono- and di-
demethyl metabolites after single dosing with 4 x 10-mg and 1 x 40 mg
citalopram HBr ODT (Study 2750)

Erug or Metabottes

Phammzcokinefic Parameter 0% Confidence Intencs! Ratio of Means
Citalopram N
AUCa{nghimL) 102.43%. - 110.70% T i048%
AUCs... ingrhml ) 102.88% - 110.88% 108.85%
Ceenr (g} 100.53% - 110.88% 105.58%
Demethylcitalapram

AUCy {ngHimlL] 102.20% - 111.19% 108.60%
AUCo-- {rgrhiml ) 101.55% - 111.67% 105.49%
Comex (mafnd } 101.86% - 111.24% 106a1%
Bidemethylcitalopram

AUCy {ng-Biml ) BIAT% - 121.28% 182.84%
“&UCq.. (nghimd ) B4.01% - 11E54% 105.56%
Comac(ngimd.} HO.75% - 119.87% 182.80%

Based on the results of parent citalopram moiety, it is concluded that the dosage strength
equivalency is established between two strengths (4 x 10 mg vs. 1 x 40 mg) of citalopram
HBr ODT under single-dose fasting conditions. Similar results were observed with
demethylcitalopram and didemethylcitalopram.

Study 2914, submitted on December 14, 2004, was a similar study design to evaluate
dosage strength equivalency between 2 x 10 mg ODT and 1 x 20 mg ODT in 36 healthy
non-smoking male and female subjects under fasting conditions. Pharmacokinetic
parameter and statistics are summarized in Table 12.
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Table 12. Relative bioavailability analysis of citalopram HBr | x 20 mg ODT
' formulation and 2 x 10 mg ODT formulation for citalopram,
demethylcitalopram, and didemethylcitalopram (Study 2914)

Parémeter Citalopram

' 90% CI Ratio of Means
AUC,, 94.73% - 101.16% ‘ 97.89%
AUCq ¢ 94.75% - 101.06% .97.85%
Craax 96.81% - 102.46% 99.59%

Demethylcitalopram Didemethylcitalopram
90% CI ‘Ratio of Means 90% CI Ratio of Means

AUC,., 95.65% - 102.47% 99.00% 97.64% - 106.87% 102.15%
AUCq ins 96.80% - 103.93% 100.30% 94.03% - 106.76% 100.19%
Crax 94.64% - 102.68% 98.58% 99.93% - 111.90% 105.75%

Based on the results of parent citalopram moiety, the dosage form equivalency is
established between two strengths (1 x 20 mg vs. 2 x 10 mg) of Citalopram HBr ODT
under single-dose fasting conditions. Similar results were observed with
demethylcitalopram and didemethylcitalopram.

2.5.6. What is the effect of administration with water?

Study 2732 was conducted to evaluate the effect of administration with or without water
when citalopram HBr 40 mg ODT formulation was given under fasting conditions.

e Treatment A: 40 mg ODT; no water was ingested after the ODT was completely
dissolved on the tongue and swallowed

e Treatment B: 40 mg ODT; 240 mL of water was ingested after the ODT was
completely dissolved on the tongue

a"-gx

Pharmacokinetic parameters and statistics are summarized in Tables 13 and 14.

Table 13. Pharmacokinetic parameters for citalopram and its mono- and di-demethyl
metabolites (Study 2732)

Appears This Way
On Original
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Fasting Admirdstration Fasting Adminstraten

Csug or MetabalteS Withaut Water Vit Water
Pharnacokinetic Parameier {r=28) =25}
Citalapram

© AUCH {nghuml) 230171 £790.35 219583 £ 643
‘AUCq... {ng Tl 2444.05 2 842.78% 235240 776.15°
Corex (PipfmdL ) 47.70£7.33 2R G5
Trex {B) 5114145 5008 474+ 1.73 5.00P°
T ) 50.14 £ 11.342 5333+ 1200%
Demethylcitalopam
AUCq fngtiml) 728.13 ¢ 179580 767.85 + 185.00
AUCq. fnghimi 84532 +358.5%F 814.77 £ 165057
Cuarnigiml) 2254180 508+1.08
True(h} 3442 £ 3182 405" 20.35 3 21.76 [24.00]°
Twfh} 69.25 + 30.58° 84.07 £18.73¢
RGP Rato (AU eq) 0.3331 £ 0.1565° 0.3032 £ 082679
Didemethylcitalopram
AUCa: (ngtuml ) 19432 £ 134.58° 3477 £1282¢° -
AUCa. ingrhird 260.62 + 16846 23744 £ 156 179
Crus(ngiml} ~ 1.2¢ £0.60° 120 £ D87
Toas bt} 82.75 + 30.57 Do L 7908 £ 43,08 [F203P"
Te{h} 10334 7028 06.65 £ 33.047
KP Ratio [&UCo-j 0.1538 £ 0.1146 01347 £ 0. 10049
2 =27,
8 Medan vakee
S e=25.
9 =24,
= n=26.
€ oo
9 p=17.

Table 14. Relative bioavailability analysis of citalopram and its mono- and di-
Demethyl metabolites after single oral dose of citalopram HBr 40 mg

~

ODT (Study 2732) X
Crug.or Metabofte/
Phammacokinetic Parameler GU% Confidence Interva! Rafo of Means
Citalopeam:
AUCo« {ng-tumL} 87.63% - 110.83% 103.83%
AUCy, {ng-himl ) 97.39% - 110.53% 103.75%
G (RigiTeL) §3.20% - 105.73% 93.74%
Cemeitwlcitalopram
AUCy {ng-himL} §5.83% - 111.38% 103.32%
AUCy, {ngtuml} 63.84% - 108.21% 101.23%
Conc (gl 86.15% - 112.34% 193.93%
BDidemethyicitalogram
AUCy, tnghimb} 64.03% - 121.16% . 196.73%
ALCo~ {ng-himl } 85.05% - 116.43% 99.51%
Cornax (gl ) 82.01% - 120.55% U3.32%

As shown in the above results, ingesting 240 mL water immediately after the ODT
disintegrated on the tongue appeared not to affect the rate or extent of citalopram
absorption. Therefore, it is concluded that water has no effect on absorption of
citalopram following oral administration of the citalopram HBr 40 mg ODT.

Comment:

Study 2732 for the effect of administration with water is not very valuable to evaluate the
effect of swallowing vs. allowing to dissolve/disintegrate, since in both treatment groups

21

_qy(l. s



the 40 mg citalopram ODT was allowed to disintegrate/dissolve in oral cavity prior to
swallowing. It would be a more optimal study design to detect the effect of swallowing
water by instructing the subjects in Treatment group B (with water) to swallow the tablet
directly with 240 mL water without intentionally letting the ODT to disintegrate/dissolve
on the tongue and sucking on the tablet prior to the swallowing. However, through
Studies 2732 and 2730, since the ODT has been shown to be BE to reference tablet
(when let to dissolve without water), label claim with and without water can be allowed.

2.5.7. Is the dissolution method appropriate for citalopram ODT formulation?

The Sponsor has proposed the following dissolution test method and specification, with
Justification, for citalopram ODT formulation:
Apparatus: USP apparatus 2 (Paddle)
Stirring Speed: 100 rpm
Dissolution Medium: pH 6.5 phosphate buffer
Volume of Medium: 900 mL for 40 mg ODT; 500 mL for 10 mg and 20 mg ODT
Temperature: 37.0 £ 0.5 °C
Specification: Q = ™™ in e minutes
(Complies with USP <711> Unit Sample Acceptance Criteria)
Dissolution Analytical Method: _
Withdraw an aliquot of the dissolution medium at each sampling point and
analyze by s, HPLC with UV detection. Calculate the percent
citalopram HBr dissolved, applying a volume correction.

Submission dated April 14, October 11, November 13, and December 21, 2004, included
results (biowaiver and release data) of in vitro dissolution studies for 10 mg (Lot#:
0307015), 20mg (Lot#: 0307018), and 40 mg ODT (Lot#: 0306011), used in definitive
clinical studies.

v

The assessments for effects of dissolution media and the choice of paddle speed were
evaluated, and the Sponsor has provided justifications for the selections. As shown in
Figures 6-8, In vitro dissolution testing was first performed for all 3 strengths in " s—
S Acetate Buffer, pH 6.5 Phosphate Buffer, s *hosphate Buffer, and
Deionized Water, at 100 rpm paddle speed. Samples were collected at 5,10, 15, 30 and
60 minutes.

" Figure 5. Dissolution profiles of Citalopram 40 mg ODT in various media
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slower release of drug or dissolution profile compared to other media. The choice of
dissolution medium was justified.

To justify the selection of paddle speed, the Sponsor conducted further studies with 10
mg and 40 mg ODT at 50 rpm, 75 rpm, and 100 rpm paddle speeds using pH 6.5
Phosphate Buffer. No study was conducted for 20 mg formulation. Dissolution profiles
based on mean data are shown in Figure 9.

Figure 8. Dissolution profiles of Citalopram 40 mg and 10 mg ODT using various
paddle speeds in pH 6.5 Phosphate Buffer

40ing ODT Citalopram Tablet l

18mg ODT Cicalopeam Tablet
Amouxt Dissolved v Time Poiat asixg various
Paddle Speeds in pH 6.5 Phosphate Baffer

Amoant Dissotved v Time Point using vacieas
Paddle Speeds in pH 6.5 Phosphaie Buffer

Time (minates) I l Time (minatez) |

The dissolution profiles from 100 rpm and 75 rpm were essentially overlapping for the
highest and the lowest strengths and were concluded being equivalent. The Sponsor has
chosen the 100 rpm paddle speed for its robustness and to prevent the potential variation
associated with the slower stirring rate.

Comment:

I. Based on the above dissolution profiles provided by the Sponsor under different
conditions, the choice of pH 6.5 Phosphate Buffer as dissolution medium is
acceptable. '

2. According to the FDA Guidance, the mild agitation conditions commonly at 50-75
rpm paddle speeds should be maintained during dissolution testing to allow maximum
discriminating ability. The paddle speed at = pm seemed to allow the maximum
discriminating ability for the lowest strength, 10 mg, and the highest strength, 40 mg.
Therefore, the = pm is preferred. However, since mean dissolution data at 30
minutes for both 40 mg and 10 mg were less than === when using pH 6.5 Phosphate
Buffer and at 50 rpm, and both 75 rpm and 100 rpm were concluded to be equivalent,
the 75 rpm paddle speed maybe appropriate for the dissolution testing.

A second set of dissolution studies were conducted for the pivotal batches, 10 mg
(0307015), 20 mg (0307018), and 40 mg (0306011), manufactured at Biovail Dublin,
[reland. Additional release data were included in the submission dated December 14 for
the 20 mg strength (Lot#: PR-04-064R) used in Study 2914 and manufactured at another
proposed commercial site (Biovail Dorado, PR). Comparative dissolution data based on
mean values are shown in the following Table:
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Table 15. Comparative dissolution data using pH 6.5 Phosphate Buffer at 100 rpm

% Label Claim
Time Numbers o , )
Strength Lot Number . of Mean Minimum Maximum
(Minutes) T
ablets
10 mg 0307015 5 12
30 12 SN—

60 12
20 mg 0307018 5 12
30 12
60 12
40 mg 0306011- 5 12
) 30 12
60 12
20 mg  PR-04-064R 5 12
30, g 12
60 12

The above results show the essentially complete dissolution at 30 minutes for all the
pivotal batches manufactured at Biovail Dublin, Ireland. On the other hand, only . e
was dissolved at 30 minutes for the 20 mg ODT (Lot#: PR-04-064R) manufactured at
Biovail Dorado, PR. '

Comment: .

L.

Since there are 2 proposed manufacturing sites (PR and Ireland), a tabulated comparative
dissolution data, including statistics, for all 3 strengths manufactured from both sites have

The in vitro dissolution data for all three pivotal strengths manufactured at Biovail

Dublin, Ireland, indicated that more than «==yas dissolved at 30 minutes according

to the proposed specifications.: However only o Was dissolved in 30 minutes for

20 mg biobatch (made in Dorado). Therefore, the dissolution specifications should be

tightened to Q = == at 30 minutes.

been requested on December 30, 2004. On January 20, 2005, the Sponsor submitted the

‘requested tabulated comparative dissolution profiles for all strengths from both

manufacturing sites. Mean dissolution data and the f2 (similarity factor) values
calculated by this reviewer are shown in the following Table:

Table 16. Comparative Dissolution Data and 2 values

Time Dublin, Ireland Dorado, PR F2
(sec)
40mg lot 0306011 40mg lot PR04-045R 61
Mean Max | Min Mean | Max | Min
’ 5 ! - R —
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10
15
20
30
60

20mg lot 0307018 20mg lot PR04-044R 85
Mean | Max I Min Mean Max | Min

10
15

20

30

60

10mg lot 0307015 10mg lot PRO4-043R 58
Mean | Max [ Min Mean Max | Min

5
10

15

20

30

60 . .
Data n=6 for Dublin n=12 for Dorado

The 2 value for each strength shows the similarity in the dissolution profiles of the
batches manufactured from both Dublin and Dorado manufacturing sites.

2.5.8. Is there In vivo-In vitro Correlation?

\-("'W.N

No in vitro-in vivo correlation studies have been conducted with citalopram HBr ODT.
The Sponsor states that the in vitro disintegration of the ODT formulation occurred in
less than 60 seconds and the mean in vivo disintegration time ranged from 16 seconds for
the 10-mg tablet to 15.5 seconds for the 40-mg tablet.

In Vivo Disintegration Time

The in vivo disintegration time for citalopram HBr ODT formulation was defined by the
Sponsor as “The time interval between placing the tablet on the tongue to the onset of
disintegration”, and was measured in two studies:

1. Study 2837 (B04-666-PK-N11F1): “Assessment of in-vivo disintegration time of 10
mg and 40 mg strengths of citalopram HBr orally disintegrating tablets in healthy
males and females subjects”. Equal numbers of 20 subjects were given either 10-mg
or 40-mg citalopram HBr ODT in this study.

2. Study 2914 (B04-688PK-N11F1) included 36 healthy male and female subjects.

Table 17. In Vivo Disintegration Time (Seconds) of Citalopram ODT (Study 2837)
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Subject Huméer In vivo OT Subect Nuraber In vive 0T
T
3
a
1i
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15
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20
2
23
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28
27
26
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32
33
30 N
a7
KMean 18 185
So 2478 502
Kedian 25 14.5
Hinimum -
Maxiruny —— S—
R ———

In vivo disintegration was rapid for the 2 tablet strengths, with most of the in vivo
disintegration occurring in less than 30 seconds. Mean in vivo disintegration times for
the 10-mg and 40-mg citalopram HBr ODT were 16 seconds and 15.5 séconds,
respectively. The maximal observed disintegration times for 10 mg and 40 mg were 42
and 32 seconds, respectively.

Table 18. In Vivo Disintegration Time of Citalopram ODT (Study 2914)
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. i In-¥ivo Disintegration Time In-Vivo Disintegration Time
Subject Rendomization for Trestment A for Treatmeat B
Number Sequence {seconds) (seconds)

ML
002
03
004
005
D06
0"
08
009
010
011
12
13
14
[
16
017
018
019
020
02
24
25
26
027
028
029
030
31
032
033
034
035
036 _
Meaun Disintegration Time 13 i 14 :
Raoge: Miatmum »
Maxignim .

A: Citelopram HBr { x 20 mg ODT (Lot #: PR-04-064R) ‘
B: Citeloprem HBr 2 x 10 mg ODT (Batch #: 0307015) .

As shown, the citalopram HBr ODT formulations disintegrated rapidly when placed on
the tongue, with mean values of the in-vivo disintegration tim§ of citalopram for

Treatments A and B being 13 seconds (2-38 seconds) and 14 seconds (6-40 seconds),
respectively.

e

The Sponsor has proposed in vitro disintegration time specifications of NMT emwieconds,
which will be reviewed by the chemist.

2.5.9. What other significant, unresolved issues related to in vitro dissolution or in
vivo definitive studies need to be addressed?

None
2.6. Analytical Section

OCPB finds the bioanalytical methods adequate and justified.

2.6.1. What bioanalytical methods are used to assess concentrations of citalopram
and its metabolites? '

Plasma concentrations of citalopram and its metabolites, demethylcitalopram and
didemethylcitalopram were analyzed using a validated LC-MS/MS method. The same
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method was used in all pivotal BA and BE studies with doses <40 mg of citalopram and
was performed by R

-
2.6.2. Which metabolites have been selected for analysis and why?

Both demethylcitalopram and didemethylcitalopram were analyzed for plasma
concentrations mainly because they are active metabolites of the parent compound,
citalopram.

2.6.3. What is the range of the standard curve? How does it relate to the
requirements for clinical studies? What curve fitting techniques are used?

An eight-point calibration curve, excluding the blank sample, was constructed in human
plasma to cover the ranges between LLOQ and ULOQ of citalopram and the metabolites.
Plasma samples were properly diluted for the analyte concentrations to fall within the
range of standard curves. A weighed (1/conc?) linear regression analysis was employed
to determine the slope and intercept of the calibration curves. Correlation coefficient for 3
analytes were wmwwm The standard curves for citalopram, demethylcitalopram, and

didemethylcitalopram ranged from = =~ en——————————————t———
e————————.  respectively. v

2.6.4. What are the lower and upper limits of quantification (LLOQ/ULOQ)?

Lower and upper limits of quantification (LLOQ-ULOQ) with respect to analysis of
citalopram, demethylicitalopram, and didemethylcitalopram are —ss————————
S respectively. *

2.6.5. What are the accuracy, precision, and selectivity at these limits?

Samples were found to be free of significant interfering peaks. The precision and
accuracy basd on six duplicates for these 3 analytes at LLOQ were o= and at ULOQ
were e These assays were validated with the intra-assay and inter-assay precision
and accuracy withii «am ~and are found acceptable. '

2.6.6. What is the sample stability under the conditions used in the study?
Sample stability was tested under various conditions. Freeze-thaw stability for three
analytes in human plasma was tested at -70°C£10°C and -25°C+10°C controlled at QC
Low and QC High levels. Short-term stability was tested at room temperature for 4
hours and found stable. Long-term stability was tested at -70°C+10°C and -25°C+10°C
and at QC Low and QC High levels, and was found to be stable for 84~87 days.

'2.6.7. What is the QC sample plan?
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Duplicated QC samples for each analyte at three concentration levels, along with two
calibration curves, were analyzed with each batch of the samples. Three QC samples for
citalopram consisted of —wwe—— (QC Low), e (QC Med), and w QcC
High); for demethylcitalopram . o (QCLoW), wmmm (QC Med), and we—
(QC High); and for didemethylcitalopram ‘ew——(QC Low), e ' (QC
Med), e (QC High). :

3. Detailed Labeling Recommendations

Office of Clinical Pharmacology and Biopharmaceutics has reviewed the proposed
labeling for Citalopram HBr ODT and found it acceptable provided that revision is made
to the labeling language.

Labeling comments to the Medical Officer:

I. The “ANIMAL TOXICOLOGY” section should be moved to the end of the label as
in the labeling of Celexa™. _

2. Labeling statements taken from Celexa™ label should state Celexa™ (instead of
citalopram) where appropriate.

Labeling recommendation to be sent to the Sponsor-

The following describes the proposed changes: the underlined text is the proposed change
to the label language; the strikethrough is recommendation for deletion from the
perspective of OCPB.

4. Appendices

4.1.  Package insert (Sponsor proposed and annotated with agency recommendation)
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4.2. Clinical pharmacology and biopharmaceutics individual study reviews

Only the definitive studies will be reviewed in this section.

Study 2730 (B03-635PK-N11F1)

A Two-Way Crossover, Open-Label, Single-Dose, Fasting, Comparative Bioavailability
Study of Citalopram Hydrobromide 40 mg ODT Versus Celexa™ 40 mg Tablets in
Normal Healthy Non-Smoking Male and Female Subjects

Study Period: August 1, 2003 - September 9, 2003

Objectives:
® To compare the rate and extent of absorption of citalopram HBr from the proposed to-
be-marketed citalopram HBr 40 mg ODT vs. the reference Celexa™ 40 mg Tablets
under fasting conditions. .
¢ To assess the relative bioavailability of these formulations for citalopram and its
metabolites, demethycitalopram and didemethylcitalopram.

2

Test formulation: Citalopram HBr 40 mg ODT, Batch #: 030601 1
> : e
e Batch SIze:
"Reference formulation: Celexa™ 4() mg Tablets, Lot #: M02017J (Forest Pharmaceuticals,
Inc.)

Study Design:

This study was a randomized, open-label, single-dose, two-way crossover design in 36
normal, healthy, non-smoking male and female subjects (with possible equal numbers of
each gender) under fasting conditions. Subjects within an age range of 18 to 65 years and a
Body Mass Index (BMI) between 19 and 26 kg/m?, who met the inclusion and exclusion
criteria, were enrolled in the study. '

The study consisted of two 1 I-day periods with a 4-week washout between these two
periods. Subjects received one of the following treatments in the morning on Day 1 of each
period as follows:
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Treatment A: Following an overnight fast of at least 10 hours each subject received one
Citalopram HBr 40 mg ODT administered orally. The test product was placed directly on
each subject's tongue, not below the tongue. Subjects were instructed to suck on the drug for
one minute or longer until it completely dissolved in the mouth, and not to swallow or chew
any portion of the tablet. After the subject's mouth was checked to ensure that the drug had
completely dissolved, the subject was instructed to ingest 240 mL of ambient temperature
water within one minute. The actual dosing time was recorded when the tablet was placed on
the subject's tongue.

Treatment B: Following an overnight fast of at least 10 hours each subject was given one
Celexa™ 40 mg Tablet administered with 240 mL of ambient temperature water.

All subjects remained fasted for at least 4 hours post-dose. Water was provided ad libitum
until 1 hour pre-dose and after 1 hour post-dose. Subjects remained in the clinic until the 24-
hour blood sampling in each study period.

Safety Assessments: :

Safety assessments were conducted at screening and during the study, including physical
examination and vital signs (blood pressure, heart rate, and temperature), 12-lead
electrocardiograms (ECG), and laboratory measurements (biochemistry, hematology,
urinalysis, urine drugs of abuse, urine nicotine and saliva alcohol testing). In addition,
pregnancy tests were performed on all female subjects. A hemoglobin test was repeated for
all subjects prior to Period II dosing. The 12-lead ECG monitoring was carried out prior to
starting the study, during each study period at 24 hours post-dose, and at the completion of
the study. Adverse events were monitored throughout the stddy.

Pharmacokinetics Assessments:

A total of 25 blood samples were collected from each subject for determination of
citalopram, demethycitalopram, and didemethylcitalopram at pre-dose, 0.5, 1.0, 1.5, 2.0, 3, 4,
5,6,7,8,10, 12, 16, 24, 36, 48, 72, 96, 120, 144, 168, 192, 216, and 240 hours post-dose.
No urine samples were collected. Plasma samples were stored frozen at - 25°C + 10°C until
assayed.

Plasma concentrations of citalopram and its metabolites, demethylcitalopram and
didemethylcitalopram were analyzed by a validated LC-MS/MS method. An eight-point
calibration curve, excluding the blank sample, was constructed in human plasma to cover the
-ranges between LLOQ and ULOQ of citalopram and the metabolites. A weighed (1/conc?)
linear regression analysis was employed to determine the slope and intercept of the
calibration curves. Duplicated QC samples for each analyte at three concentration levels,
along with two calibration curves, were analyzed with each batch of the samples.

Table 19. Assay validation for Study 2730

Citalopram Demethyl- Didemethyl-
citalopram citalopram
Method: LC-MS/MS LC-MS/MS LC-MS/MS

69



Standard

curve
Range:
Precision:
Accuracy:
Linearity:
LOQ
LLOQ:
ULOQ:
QC
Low:
Precision:
Accuracy:
Med:
Precision:
Aceuracy:
High:
Precision:
Accuracy:

Pharmacokinetic Analysis:

The following pharmacokinetic parameters for citalopram, demethylcitalopram, and
didemethylcitalopram from both Treatment groups were calculated by standard non-
compartmental methods: AUCg., AUCq.ing, Crmax> Trmax, Ket, tir2, and the M/P
(Metabolite/Parent) ratio for AUCo_iqs.

Statistical Analysis:

Descriptive statistics, including arithmetic mean, standard deviation (SD), and inter-subject
coefficient of variation (CV), were performed on the plasma concentrations and all
pharmacokinetic parameters of citalopram, demethylcitalopram, and didemethylcitalopram at
each sampling time and for each formulation. The ANOVA was performed using SAS on
pharmacokinetic parameters and included perlod sequence, subjects nested within sequence,
and treatment as factors.

For the bioequivalence determination, the intra-subject CV and the relative ratios of the
geometric means between the test and reference, and the 90% confidence intervals (CI) were
calculated based on the difference in means of the log-transformed AUCq., AUCqing, and
Cumax for citalopram, demethylcitalopram, and didemethylcitalopram.

RESULTS

Demographics of Subjects:

Thirty-six subjects (12 males and 24 females) were enrolled into the study and were dosed in
period [. The mean age was 35 years (20-51 years of age) and the mean BMI was 23.0 kg/m’
(19.4-26.0 kg/m ). The subjects consisted of 30 Caucasians, 4 Asians and 2 Blacks. The .
initial pharmacokinetic and statistical analyses were performed on the 28 subjects who
completed the study. Three out of 8 subjects who dropped out of the study were due to the
adverse events. Subject #27 was excluded from the statistical analysis due to the non-
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compliance with study restrictions. Therefore, final pharmacokinetic and statistical analyses
were performed on 27 subjects who completed the study.

Pharmacokinetic Summary:

Mean citalopram, demethylcitalopram, and didemethylcita‘lopram plasma concentration-time
profiles following single oral doses of 40 mg test (Treatment A) and reference (Treatment B)
formulations under fasting condition are shown in Figures 9-11. The summary of

pharmacokinetic parameters and statistical analysis of each pharmacokinetic parameter are
shown in Tables 20-22.

Figure 9. Mean citalopram plasma concentration-time profiles following single oral doses of
" 40 mg test (Treatment A) and reference (Treatment B) formulations (N = 27)

PLASMA LEVELA (ng/mi)
a8 & 2 % o n

Al

Time (hre)
A - Treatment A: Citalopram HBr 40 mg ODT, Baich #: 0306011
O — Treamment B: Celexa™ 40 mg Tablets, Lot #: M0201J

Table 20. Summary of pharmacokinetic results for citalopram following single oral doses of
40 mg test (Treatment A) and reference (Treatment B) formulations:
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Celexa' ™ 40 mg Tablets |

Citalopram HBr 40 mg ODT
Pharmacokinetic (A) (B)
Parameters (n=27) (n=27)
) (mean + SD) {mean + SD)
AUC ¢, (ng-hr/mL) 2188.66 + 614.27 2198.31 £ 636.21
AUC g4 (ng-hr/mL) 2297.99 £ 679.94% 2310.07 + 682.00%
Comax (ng/mL) 45.67 £ 8.77 48.53 + 13.91
538+2.24 5.21+2.41
Tmax (hl') "5.03% 6.00*
ty; (hr) SL70+1341% 52.64 £9.94%
K, (hr™) 1.43E-02 + 4. 01E-03F 1.37E-02 + 2.81E-03}
* median values
tn=25
{n=26

Figure 10. Mean demethycitalopram plasma concentration-time profiles following single
oral doses of 40 mg test (Treatment A) and reference (Treatment B) formulations N=27)
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A - Treatment A: Citalopram HBr 40 mg ODT, Ratch #: 0306011

L] ] %0 w e w

Time (hen}

O - Treatment B; Celexa™ 40 mg Tablets, Lot #: M0201J

Table 21. Summary of pharmacokinetic results for demethylcitalopram following single oral

doses of 40 mg test (Treatment A) and reference (Treatment B) formulations:
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Citalopram HBr 40 mg ODT

Celexa™ 49 mg Tablets

Pharmacokinetic (A) (B)
Parameters (n=27) (n=27)

{mean * SD) (mean * SD)
AUC o (ng-hri/mL) 723.41 + 170.60 722.94 + 157.81
AUC g0r (ng-hr/miL) 853.34 + 358.58% 827.97 £ 224 891
Coax (ng/mL) 6.16 £ 1.71 6.04 = 1.60

.60 £ 15, A2 %12,

T o P

ty (hr)

88.29 + 85.22¢%

71.96 £ 20.42%

Ka(hr ™)

1.01E-02 + 3.43E-03}

1.04E-02 + 2.93E-03¢

M/P Ratio (AUCo.inf)

0.3883 £ 0.1081**

0.3995 + 0.1384¢

* median values
**n=22
tn=24
tn=25

Figure 11. Mean didemethycitalopram plasma concentration-time profiles following single
oral doses of 40 mg test (Treatment A) and reference (Treatment B) formulations (N = 27)

PLASMA LEVELS ng/mi)

T 3

¢ »

A —Treatment A: Citalopram HBr 40 mg ODT, Batch #: 0306011

-
«© | L 120 -t ]

T T

Time (we)

O - Treatment B: Celexa™ 40 mg Tablets, Lot # M0201J

Table 22. Summary of pharmacokinetic results for didemethylcitalopram following single

oral doses of 40 mg test (Treatment A) and reference (Treatment B) formulations:
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Citalopram HBr 40 mg ODT | Celexa " 40 mg Tablets
Pharmacokinetic (A) (B)
Parameters (n=27) (n=27)
{tean  SD) (mean 1 SD)
AUC ¢(ng-hr/mL) 151.01 £ 105.23 158.65 £ 106.70
AUC gy (ng-hr/mlL) 275.36 + 139.64% 222.98 £ 149.64%
Coax (ng/ml) 0.96 + 0.84 1.00+£0.78
78.26 + 29.66 85.87 + 35.53
Tonax (B1) 72.07* 96.00*
t, (hr) 130.93 £ 134.45% 99.49 £+ 34.11¢
Kq(hr ™) 7.34E-03 + 2. 94E-03% 7.75E-03 £ 2.61E-03}
M/P Ratio (AUCy;s) - 0.1537 £ 0.0932¢ 0.1212 £ 0.0974%
* median values
tn=13
In=16

Results of relative bioavailability and statistical analyses for natural logarithm transformed
AUCy., AUC:jns, and Cyax are summarized in Table 23.

Table 23. Relative bioavailability analysis of citalopram HBr 40 mg ODT (Treatment A) vs.

Celexa™ 40 mg tablets (Treatment B) for citalopram, demethylcitalopram, and

didemethyIcitalopram

Parameter

- Intra-Subject CV

AUC,.,

97.02% - 102.64%

99.79% 6.05%
AUC ¢ 95.98% - 101.09% 98.50% 5.21%
91.41% - 99.53% 95.38% 9.14%

Cmax

AUC,, 96.47% - 103.21% | 99.78% 88.00% - 99.80% | 93.71% 13.53%

AUCq¢ | 98.09% - 111.95% | 104.79% 12.50% 76.49% - 117.99%| 95.00% 14.08%

Crax 97.31% - 106.68% | 101.89% 9.89% 85.78% -99.27% | 92.28% 15.70%
CONCLUSION:

¢ The 40 mg citalopram ODT is bioequivalent to 40 mg Celexa™ tablet (based on
acceptance criteria for BE, i.e., 80-125% CI based on parent moiety) under single-
dose fasting conditions.
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e Similar pharmacokinetic profiles were observed with metabolites,
demethylcitalopram and didemethylcitalopram, following oral administration of 40
mg citalopram ODT (test) or 40 mg Celexa™ (reference) formulation.

¢ For didemethylcitalopram the lower limit of the 90% CI of the geometric mean ratio
for AUCy.in¢ fell outside the bioequivalence boundary of 80-125%.
Didemethylcitalopram, though an active moiety, is a minor metabolite of citalopram.
Therefore, not being able to meet the bioequivalence criteria with respect to
didemethylcitalopram is not considered critical.
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Study 2731 (B03-636PK-N11F1)

A Two-Way, Crossover, Open-Label, Single-Dose, Food Effect Study of Citalopram
Hydrobromide 40 mg ODT in Normal Healthy Non-Smoking Male and Female
Subjects

Study Period: August 14, 2003 - September 22, 2003

Objectives: :
e To compare the effect of food on the rate and extent of absorption of citalopram HBr

. from a test formulation of citalopram HBr 40 mg ODT.
e To assess the relative bioavailability of these formulations for citalopram and its
metabolites, demethycitalopram and didemethylcitalopram,

Test formulation: Citalopram HBr 40 mg ODT, Batch #: 0306011 (Biovail Technologies
Ltd., Ireland)

Study Design: ‘ N
This was a randomized, two-way crossover, open-label, single-dose, fed and fasting design in

36 normal, healthy, non-smoking male and female subjects (with possible equal numbers of

each gender). Subjects within an age range of 18 to 65 years and a Body Mass [ndex (BMI)

between 19 and 26 kg/m?, who met the inclusion and exclusion criteria, were enrolled in the
study.

The study consisted of two 11-day periods with a 4-week washout between these two
periods. Subjects received one of the following treatments in the morning on Day 1 of each
period as follows:

Treatment A (Fed): Following an overnight fast of at least 10 hours each subject received
high-fat breakfast. Within 5 minutes following the completion of a high-fat breakfast, one
Citalopram HBr 40 mg ODT will be placed directly on the tongue, not below the tongue.
Subjects were instructed to suck on the drug for one minute or longer until it completely
dissolved in the mouth, and not to swallow or chew any portion of the tablet. After the
subject's mouth was checked to ensure that the drug had completely dissolved, the subject
was instructed to ingest 240 mL of ambient temperature water within one minute. The actual
dosing time was recorded when the tablet was placed on the subject's tongue.
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The high-fat breakfast was per Agency’é food-effect guidance and contained two eggs fried
in butter, two strips of bacon, two slices of toast with butter, four ounces of hash brown
potatoes and eight fluid ounces (240 mL) of whole milk.

Treatment B (Fasting): Following an overnight fast of at least 10 hours each subject -
received one Citalopram HBr 40 mg ODT administered orally. The subject will have the
tablet placed directly on the tongue, not betow the tongue. Subjects were instructed to suck
on the drug for one minute or longer until it completely dissolved in the mouth, and not to
swallow or chew any portion of the tablet. After the subject's mouth was checked to ensure
that the drug had completely dissolved, the subject was instructed to ingest 240 mL of
ambient temperature water within one minute. The actual dosing time was recorded when
the tablet was placed on the subject's tongue.

All subjects remained fasted for at least 4 hours post-dose. Water was provided ad libitum

until 1 hour pre-dose and after | hour post-dose. Subjects remained in the clinic until the 24- -

hour blood sampling in each study period.

Safety Assessments: .

Safety assessments were conducted at screening and during the study, including physical
examination and vital signs (blood pressure, heart rate, and temperature), 12-lead
electrocardiograms (ECG), and laboratory measurements (biochemistry, hematology,
urinalysis, urine drugs of abuse, urine nicotine and saliva alcohol testing). In addition, '
pregnancy tests were performed on all female subjects. A hemoglobin test was repeated for
all subjects prior to Period Il dosing. The 12-lead ECG monitoring was ocarried out prior to
starting the study, during each study period at 24 hours post-dose, and at the completion of
the study. Adverse events were monitored throughout the study.

Pharmacokinetics Assessments: ,

A total of 25 blood samples were collected from each subject for determination of
citalopram, demethycitalopram, and didemethylcitalopram at pre-dose, 0.5, 1.0, 1.5, 2.0, 3, 4,
5,6,7,8,10, 12, 16, 24, 36, 48, 72, 96, 120, 144, 168, 192, 216, and 240 hours post-dose.
No urine samples were collected. Plasma samples were stored frozen at - 25°C + 10°C until
-assayed.

Plasma concentrations of citalopram and its metabolites, demethylcitalopram and
didemethylcitalopram were analyzed by a validated LC-MS/MS method. An eight-point
calibration curve, excluding the blank sample, was constructed in human plasma to cover the
ranges between LLOQ and ULOQ of citalopram and the metabolites. A weighed (1/conc?)
linear regression analysis was employed to determine the slope and intercept of the
calibration curves. Duplicated QC samples for each analyte at three concentration levels,
along with two calibration curves, were analyzed with each batch of the samples.

Table 24. Assay validation for Study 2731

Citalopram Demethyl- Didemethyl-
citalopram citalopram

Method: LC-MS/MS LC-MS/MS LC-MS/MS
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Standard

curve
Range:
Precision:
Accuracy:
Linearity:
LOQ :
LLOQ: -
ULOQ:
QC
Low:
Precision:
Accuracy:
Med:
Precision:
Accuracy:
High:
Precision:
Accuracy:

Pharmacokinetic Analysis:

The following pharmacokinetic parameters for citalopram, demethylcitalopram, and
didemethyicitalopram from both Treatment groups were calculated by standard non-
compartmental methods: AUCq., AUCq.int; Crnaxs Trmax» Kels tir2, and the M/P
(Metabolite/Parent) ratio for AUCq_in. '

Statistical Analysis:

Descriptive statistics, including arithmetic mean, standard deviation (SD), and inter-subject
coefficient of variation (CV), were performed on the plasma toncentrations and all
pharmacokinetic parameters of citalopram, demethylcitalopram, and didemethylcitalopram a
each sampling time and for each formulation. The ANOVA was performed using SAS on
pharmacokinetic parameters and included period, sequence, subjects nested within sequence,
and treatment as factors.

For the bioequivalence determination, the intra-subject CV and the relative ratios of the
geometric means between the fed and fasted treatments, and the 90% confidence intervals
(CI) were calculated based on the difference in means of the log- -transformed AUCg., AUC,.
inf, and Cax for citalopram, demethylcitalopram, and didemethylcitalopram.

RESULTS

Demographics of Subjects:

Thirty-four subjects (23 males and 11 females) were enrolled into the study and were dosed
in period I, of whom 31 actually completed the study The mean age was 34 years (18-58
years of age) and the mean BMI was 23.5 kg/m (19.4-25.7 kg/m ). The subjects consisted
of 23 Caucasians, 4 Asians and 7 Blacks. Among the 3 subjects dismissed from the study,
subject #08 was removed from the study and excluded from the pharmacokinetic and
statistical analyses due to the adverse events, but was included in analysis for potential
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contributor for adverse events. Therefore, final pharmacokinetic and statistical analyses were
performed on 31 subjects who completed the study.

Pharmacokinetic Summary:

Mean citalopram, demethylcitalopram, and didemethyIcitalopram plasma concentration-time
profiles following single oral doses of citalopram HBr 40 mg ODT formulation under fed
(Treatment A) and fasting (Treatment B) condition are shown in Figures 12-14. The
summary of pharmacokinetic parameters and statistical analysis of each pharmacokinetic
parameter are shown in Tables 25-27.

Figure 12. Mean citalopram plasma concentration-time profiles following single oral doses
of citalopram HBr 40 mg ODT formulation under fed (Treatment A) and fasting (Treatment
B) condition (N =31)

AAA TREATMENT A: CITALOPRAM HBr ODT, | x 40 mg, Bawch #: 0306011 (fed)
&06 TREATMENT B: CITALOPRAM HBr ODT, 1 x 40 mg, Batch #: 0306011 (fasting)

Table 25. Summary of pharmacokinetic results for citalopram following single oral doses of
citalopram HBr 40 mg ODT formulation under fed (Treatment A) and fasting (Treatment B)
condition (N =31):

Appears This Way
On Original

79

w
PRty



Citalopram HBr 40 mg Citalopram HBr 40 mg
ODT OoDT
Pharmacokinetic (Fed) (Fasting}
Parameter (A) (B)
n=31 n=31
: Mean + SD Mean + SD
AUC o (ng-hr/mlL) 2233.49 + 785.58 2270.78 £ 755.49
AUC o (ng-hr/ml) 2352.87+ 868.84 238481  841.01
Conax (ng/ml) 4507 + 10.62 - 45.51 £ 1015
6.03 +£2.28 490+ 190
Tonas (hr) 5.00% 5.00%
tin (hr) 55.81 % 15.00 5420+ 13.04
K, (hr™) 1.33E-02 + 3.57E-03 1.35E-02 + 3.18E-03

1This is the median value.

Figure 13. Mean demethyicitalopram plasma concentration-time profiles following single
oral doses of citalopram HBr 40 mg ODT formulation under fed (Treatment A) and fasting

(Treatment B) condition (N = 31)

EeccbEEEceE

&AA TREATMENT A: CITALOPRAM HBr ODT, 1 x 40 mg, Batch #: 0306011 (fed)
G648 TREATMENT E: CITALOPRAM HBr ODT, 1 x 40 mg, Batch #: 30601 | (fasting)

Table 26. Su‘mmary of pharmacokinetic results for demethylcitalopram following single oral

Time Gwe)

~ doses of citalopram HBr 40 mg ODT formulation under fed (Treatment A) and fasting
(Treatment B) condition (N = 31):
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Citalopram HBr 40 m

Citalopram HBr 40 mg
ODT ODT
Pharmacokinetic {(Fed) astin
Parameter {A) B)
n=31 n =3Il
Mean = SD Mean + SD
AUC ¢, (ng-hr/mL) 601.17 + 138.69 638.03 + 132.85
AUC g4 (ng-hr/mL) 688.66 + 185.07* 729.12 £ 173.65%*
Crss (ng/mL) 5.03%1.15 5.44£138
27.87+13.75 2541 15.17
Trax (br) 36.001 16.00¢
t;n (hr) 73.59 +21.79* 71.90 +21.99**
Kq(hr™) 1.02E-02 + 2.92E-03* 1.04E-02 + 2. 74E-03**
M/P ratio (AUCq i) 0.3507 + 0.1249* 0.3605 £ 0.1226**

*n =29, **¥ n = 30; +This is the median value.

Figure 14. Mean didemethylcitalopram plasma concentration-time profiles following single
oral doses of citalopram HBr 40 mg ODT formulation under fed (Treatment A) and fasting

(Treatment B) condition (N =31)

Table 27. Summary of pharmacokinetic results for didemethylc-italopram following single
oral doses of citalopram HBr 40 mg ODT formulation under fed (Treatment A) and fasting

s (wn)
AAA TREATMENT A: CITALOPRAM HBr ODT, | x 40 mg, Batch #: 030601 | (fed)
966 TREATMENT B: CITALOPRAM HBr ODT. 1 x 40 mg, Batch #: 0306011 (fasting)

(Treatment B) condition (N = 31):
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Citalopram HBr 40 mg Citalopram HBr 40 mg
onT oDpT
Pharmacokinetic (Fed) astin
Parameter (A) (B)
n =31 n=31
Mean + SD Mean £ SD
AUC g (ng-he/mL) 14143 £+ 7440 158.72 £+ 86.18
AUC e (ng-hr/mL) 207.14 + 89.89* 235,76+ 103.73**
- Conax (ng/ml) 0.85+0.46 0.95+0.55
78.34 + 35.51 78.68 £ 32.71
Toanc (hr) 96.001 72.00%
t1 (hr) 136.77 £ 182.72* 123.20 £ 115.40**
Kq (hr ™) - 7.20E-03 £ 2.27E-03* 722E-03 £ 2.52E-03**
M/P ratio (AUCq.in0) 0.1248 + 0.0781* 0.1353 £ 0.0875%*

*n =21, **n = 25; 1This is the median value.

Results of relative bioavailability and statistical analyses for natural logarithm transformed

AUCq, AUCq.ing, and Cpax are summarized in Table 28.

Table 28. Relative bioavailability analysis of citalopram HBr 40 mg ODT under fed

(Treatment A) vs. fasting (Treatment B) condition for citalopram, demethylcitalopram, and

didemethylcitalopram

Parameter

AUC,., 89.40% - 97.92%

93.57% 10.54%

Intra-Subject CV" .
AUC,. 93.30% - 102.9% 97.60% 10.42%
AUCqia¢ 93.79% - 102.29% 97.94% 10.05%
Conax 91.58% - 105.87% 16.79%

v

84.06% - 103.75%| 93.39% 24.37%

AUCq e | 89.76% - 98.89%

94.22% 10.83%

80.33% - 100.91%| 90.03% 18.17%

Cruax 86.63%-99.71%

92.94% 16.28%

83.00% - 101.35%} 91.72% 23.13%

CONCLUSION:

¢ Similar pharmacokinetic profiles of citalopram were observed following oral

administration of Citalopram HBr 40 mg ODT after high fat breakfast (Treatment A)

or without food (Treatment B). Food had no effect on the rate and extent of

absorption of citalopram. The ratios of geometric mean of AUCq., AUCq.int, and Ciax
for citalopram were 97.60%, 97.94%, and 98.47%, respectively. There was a slight
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increase in mean Tyax by 1 hour in the presence of food; however, the slight délay in
time to reach Cpay 15 not likely to have clinical significance.

Similar results were observed with demethylcitalopram and didemethylcitalopram.

Appears Thjs Way
On Origing

Appears This Way
On Original
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Study 2732 (B03-637PK-N11F1)

A Two-Way, Crossover, Open-Label, Single-Dose, Fasting, Comparative -
Bioavailability Study of Citalopram Hydrobromide 40 mg ODT, Without and With
Water in Normal Healthy Non-Smoking Male and Female Subjects

S~

T

Study Period: August 7, 2003 - September 22, 2003

Objectives:
* To compare the rate and extent of absorption of citalopram HBr from a test

formulation of citalopram HBr 40 mg Orally Dissolving Tablets (ODT) when
administered without and with water under fasting conditions.

¢ To assess the relative bioavailability of these formulations for citalopram and its
metabolites, demethycitalopram and didemethylcitalopram.

Test formulation: Citalopram HBr 40 mg ODT, Batch #: 0306011 (Biovail Technologies
Ltd., Ireland)

Study Design: _ : _
This was a randomized, single-dose, open-label, two-way crossover design under fasting

condition in 36 normal, healthy, non-smoking male and female subjects (with possible equal
numbers of each gender). Subjects within an age range of 18 to 65 years and a Body Mass
Index (BMI) between 19 and 26 kg/mz, who met the inclusion and exclusion criteria, were
enrolled in the study.

agle”

The study consisted of two 11-day periods with a 4-week washout between these two
periods. Subjects received one of the following treatments in the morning on Day 1 of each
period as follows:-

- Treatment A (Without Water): Following an overnight fast of at least 10 hours each
subject received one Citalopram HBr 40 mg ODT administered orally. The test product was
placed directly on each subject's tongue, not below the tongue. Subjects were instructed to
suck on the drug for one minute or longer until it completely dissolved in the mouth, and not
to swallow or chew any portion of the tablet. No water was ingested after the ODT was
completely dissolved and swallowed. The actual dosing time was recorded when the tablet
was placed on the subject's tongue.
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Treatment B (With Water): Following an overnight fast of at least 10 hours each subject
received one Citalopram HBr 40 mg ODT administered orally. The subject placed the tablet
directly on the tongue, not below the tongue. Subjects were instructed to suck on the drug
for one minute or longer until it completely dissolved in the mouth, and not to swallow or
chew any portion of the tablet. After the subject's mouth was checked to ensure that the drug
had completely dissolved, the subject was instructed to ingest 240 mL of ambient
temperature water within one minute. The actual dosing tlme was recorded when the tablet
was placed on the subject's tongue.

* All subjects remained fasted for at least 4 hours post-dose. Water was provided ad libitum
until 1 hour pre-dose and after 1 hour post-dose. Subjects remained in the clinic until the 24-
hour blood sampling in each study period. :

Safety Assessments:

Safety assessments were conducted at screening and during the study, including physical
examination and vital signs (blood pressure, heart rate, and temperature), 12-lead
electrocardiograms (ECG), and laboratory measurements (biochemistry, hematology,
urinalysis, urine drugs of abuse, urine nicotine and saliva alcohol testing). [n addition,
pregnancy tests were performed on all female subjects. A hemoglobin test was repeated for
all subjects prior to Period II dosing. The 12-lead ECG monitoring was carried out prior to
starting the study, during each study period at 24 hours post-dose, and at the completion of
the study. Adverse events were monitored throughout the study.

Pharmacokinetics Assessments: :

A total of 25 blood samples were collected from each subject.for determination of
citalopram, demethycitalopram, and didemethylcitalopram at pre-dose, 0.5, 1.0, 1.5, 2.0, 3, 4,
5,6,7,8, 10, 12, 16, 24, 36, 48, 72, 96, 120, 144, 168, 192, 216, and 240 hours post-dose.

No urine samples were collected. Plasma samples were stored frozen at - 25°C + 10°C until
assayed.

Plasma concentrations of citalopram and its metabolites, demethylcitalopram and
didemethylcitalopram were analyzed by a validated LC-MS/MS method. An eight-point
calibration curve, excluding the blank sample, was constructed in human plasma to cover the
ranges between LLOQ and ULOQ of citalopram and the metabolites. A weighed (1/conc?)
linear regression analysis was employed to determine the slope and intercept of the
calibration curves. Duplicated QC samples for each analyte at three concentration levels,
along with two calibration curves, were analyzed with each batch of the samples.

Table 29. Assay validation for Study 2732

Citalopram Demethyl- Didemethyl-
citalopram citalopram
Method: LC-MS/MS LC-MS/MS LC-MS/MS
Standard
curve

Range:
Precision:
Accuracy:



Linearity:

LOQ
: LLOQ:
ULOQ:
QC <
Low:
Precision:
Accuracy:
Med:
Precision:
Accuracy:
High:
Precision:
Accuracy:

Pharmacokinetic Analysis:

The following pharmacokinetic parameters for citalopram, demethylcitalopram, and
didemethylcitalopram from both Treatment groups were calculated by standard non-
compartmental methods: AUCq, AUCq.ing, Crnax, Tmax, Kel, ti/2, and the M/P
(Metabolite/Parent) ratio for AUCq_jqus.

Statistical Analysis:

Descriptive statistics, including arithmetic mean, standard deviation (SD), and inter-subject
coefficient of variation (CV), were performed on the plasma concentrations and all
pharmacokinetic parameters of citalopram, demethylcitalopram, and didemethylcitalopram at
each sampling time and for each formulation. The ANOVA was performed using SAS on
‘pharmacokinetic parameters and included period, sequence, subjects nested within sequence,
and treatment as factors.

For the bioequivalence determination, the intra-subject CV and the relative ratios of the
geometric means between the test and reference treatments, and the 90% confidence intervals
(CI) were calculated based on the difference in means of the log-transformed AUCy.;, AUCy.
int and Croax for citalopram, demethylcitalopram, and didemethylcitalopram.

RESULTS

Demographics of Subjects:

Thirty-four subjects (13 males and 22 females) were enrolled into the study and were dosed
in period I, of whom 28 actually completed the study The mean age was 34 years (18-50
years of age) and the mean BMI was 23.2 kg/m* (20.1-25.9 kg/m?). The subjects consisted
of 24 Caucasians, 2 Asians, 7 Blacks, and 1 Native. Among the 6 subjects dismissed from
the study, subjects #03, #06, #08, #27, and #36 were removed from the study and excluded
from the pharmacokinetic and statistical analyses due to the adverse events, but were
included in analysis for potential contributor for adverse events. Therefore, final
pharmacokinetic and statistical analyses were performed on 28 subjects who completed the
study.
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. Pharmacokinetic Summary:

Mean citalopram, demethylcitalopram, and didemethylcitalopram plasma concentration-time
profiles following single oral doses of citalopram HBr 40 mg ODT formulation without
water (Treatment A) and with water (Treatment B) are shown in Figures 15-17. The
summary of pharmacokinetic parameters and statistical analysis of each pharmacokinetic
parameter are shown in Tables 30-32.

Figure 15. Mean citalopram plasma concentration-time profiles following single oral doses
_ of citalopram HBr 40 mg ODT formulation without water (Treatment A) and with water

(Treatment B) (N = 28)

s
!

ALABNA LEVELS (ngimi)
st ¢ 8 &k B 0 &
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AAA TREATMENT A: CITALOPRAM HBr ODT, 1 x 40 mg, Batch #: 0306011 (without water)
'| 966 TREATMENT B: CITALOPRAM HBr ODT, | x 40 mg, Batch #: 0306011 (with water)

Table 30. Summary of pharmacokinetic results for citalopram following single oral doses of
citalopram HBr 40 mg ODT formulation without water (Treatment A) and with water

(Treatment B) (N = 28)

Citalopram HBr 40 mg Citalopram HBr 40 mg
ODT ODT
Pharmacokinetic (Without water) (With water)
Parameter (A) (B)
n=28 n=28
Mean = SD Mean £ SD
AUC 4, (ng-hr/mL.) 2301.71 £ 790.35 2195.83 + 642.91
AUC m (ng-hr/mL) 2444.05 + 842.76% 235240 + 776.15*
Caax (ng/mL) 47.70+£7.30 4828 £9.25
5.11+1.45 474+ 173
Tinax (hr) 5.001 5.00%
tin (hr) 50.14 £ 11.84* 53.33 + 12.00*
Ka(hr ™) 1.46E-02 + 3.67E-03* 1.36E-02 + 2.76E-03*

*n = 27; 1This 1s the median value.
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Figure 16. Mean demethylcitalopram plasma concentration-time profiles following single
oral doses of citalopram HBr 40 mg ODT formulation without water (Treatment A) and with

water (Treatment B) (N = 28)

PLASMA LEVELS (rpiul)
EeacREEBLEEER

AAA TREATMENT A: ClTALOPRAM HBr ODT, 1 x 40 mg, Batch #: 0306011 (without water)
looo TREATMENT B: CITALOPRAM HBr ODT, | x 40 mg, Batch #: 0306011 (with water)

Table 31. Summary of pharmacokinetic results for demethylcitalopram following single oral
doses of citalopram HBr 40 mg ODT formulation without water (Treatment A) and with

water (Treatment B) (N = 28)

Citalopram HBr 40 mg _ Citalopram HBr 40 mg
ODT . oDnT :
PharmacoKkinetic (Without water) {With water)
Parameter (A) (B)
n=28 n=28
Mean = SD Mean + SD
AUC o (ng-hr/mL) 728.13+£179.59 707.85 £ 165.99
AUC g4 (ng-hr/mL) 845.32 + 358.52* 814.77 + 165.05**
Cruae (ng/mL) 6.25+1.89 ©6.08 £ 1.96
' 34.42+31.82 2936+21.76
Tonax (hr) 24.05t 24.00%
t1n (hr) 69.85 + 39.58* 64.07 £ 18.73**
Ka (hr ) 1.16E-02 + 3.76E-03* 1.19E-02 + 3.90E-03**
M/P ratio (AUC o:9) 0.3931 + 0.1554* 0.3936 + 0.0957**

*n = 25, **n = 24; {This is the median value.

Figure17. Mean didemethylcitalopram plasma concentration-time profiles following single
oral doses of citalopram HBr 40 mg ODT formulation without water (Treatment A) and with

water (Treatment B) (N = 28)
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. : Time ()
AAA TREATMENT A: CITALOPRAM HBr ODT, 1 x 40 mg, Batch #: 0306011 (without water)

600 TREATMENT B: CITALOPRAM HBr ODT, 1 x 40 mg, Batch #: 0306011 (with water)

Table 32. Summary of pharmacokinetic results for didemethylcitalopram following single
oral doses of citalopram HBr 40 mg ODT formulation without water (Treatment A) and with

water (Treatment B) (N = 28)

Citalopram HBr 40 mg Citalopram HBr 40 mg
' oDT ODT -
Pharmacokinetic {Without water) (With water)
Parameter (A) B
n=128 n=28
Mean £ SD Mean + SD
AUC ¢((ng-hr/mL) 194.32 + 134.56* 184.77 £ 128.26*
AUC g (ng-hr/mL) 260.62 + 168.48** 237.44 £ 156.17***
Cnax (ng/mL) 1.24 £ 0.90* 1.20+£0.87*
82.76 + 30.97* 79.08 £ 43.93*
Tonas (hr) 96.00f 72.03%
tin (hr) 103.34 & 70.25%* 96.05 + 33.04%**
Kahr ™ 8.70E-03 + 3.93E-03** 8.07E-03 £ 2.91E-03***
| M7P ratio (AUC g4 . 0.1536 £ 0.1146** 0.1347 £ 0.1001***

*n =26, **n =20, ***n = 17; 1This is the median value.

Results of relative bioavailability and statistical analyses for natural logarithm transformed

AUC.t, AUCy.int, and Cpax are summarized in Table 33.

Table 33. Relative bioavailability analysis of citalopram HBr 40 mg ODT without water

(Treatment A) and with water (Treatment B) for citalopram, demethylcitalopram, and

didemethylcitalopram
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Parameter

_ Intra-Subject CV

AUC,, | 97.53% - 110.53% 103.83% 13.69%
AUCo.iar 97.39% - 110.56% 103.76% 13.56%
Cumax 93.20% - 106.73% 99.74% . 14.82%

[ntra- Intra-Subject
R R ubject CV [ o e r cans, - cv
95.83% - 111.38%} 103.32% 16.45% 94.03% - 121.16%§ 106.73%| 26.63%

AUCy,

AUCqins | 93.94%-109.21%|101.29% 14.24% 85.05% - 116.43%]| 99.51% 24.42%
Cmax 96.16% - 112.34% ] 103.93% 17.02% 92.01% - 120.55%| 105.32%| 28.38%
CONCLUSION:

¢ Citalopram exhibited similar pharmacokinetic profiles following oral administration
of Citalopram HBr 40 mg ODT without water (Treatment A) or with water
(Treatment B) under fasting condition. The rate and extent of absorption of
citalopram from two treatments were similar. The ratios of geometric mean of AUC,.
t» AUC.inf, and Cpax for citalopram were 103.83%, 103.76%, and 99.74%,
respectively.

¢ Similar results were observed with demethylicitalopram and didemethylcitalopram.

e The 90% CI of the geometric mean ratios of AUCq.c and AUCq.inf for citalopram were
within the range of 80-125%. It was concluded that water had no effect on the rate
and extent of absorption of citalopram following oral administration of the citalopram
HBr 40 mg ODT.

Comment:

Study 2732 for the effect of administration with water is not very valuable to evaluate the
effect of swallowing vs. allowing to disintegrate/dissolve, since in both treatment groups the
40 mg citalopram ODT was allowed to disintegrate/dissolve in oral cavity prior to
swallowing. It would be a more optimal study design to detect the effect of swallowing
water by instructing the subjects in Treatment group B (with water) to swallow the tablet
directly with 240 mL water without intentionally letting the ODT disintegrate/dissolve on the
tongue and sucking on the tablet prior to the swallowing. However, through Studies 2732
and 2730, since the ODT has been shown to be BE to reference tablet (when let to dissolve
without water), label claim with and without water can be allowed.
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Study 2750 (B03-638PK-N11F1)

A Two-Way Crossover, Open-Label, Single-Dose, Fasting, Dosage Strength
Equivalency Study of 4 x Citalopram Hydrobromide 10 mg ODT Versus I x
Citalopram Hydrobromide 40 mg ODT in Normal Healthy Non-Smoking Male and

Female Subjects

Study Period: September 12, 2003 — November 14, 2003

Objectives:
e To determine the dosage strength equivalence between two strengths of citalopram

HBr Orally Dissolving Tablets (ODT) (4 x 10 mg vs. 1 x 40 mg) under fasting
conditions.

e To assess the relative bioavailability of these formulations for citalopram and its
metabolites, demethycitalopram and didemethylcitalopram.

Test formulation: Cita[oprarh HBr 40 mg ODT, Batch #: 0306011 (Biovail Technologies
Ltd., Ireland)

Reference formulation: Citalopram HBr 10 mg ODT, Batch #: 0307015 (Biovail
Technologies Ltd., [reland), Batch size: e

Study Design:
This was a randomized, open-label, single-dose, two-way crossover design in 36 normal,

healthy, non-smoking male and female subjects (with possible equal numbers of each
gender) under fasting condition. Subjects within an age range of 18 to 65 years and a Body
Mass Index (BMI) between 19 and 26 kg/m”, who met the inclusion and exclusion criteria,
were enrolled in the study.

The study consisted of two 11-day periods with a 4-week washout between these two
periods. Subjects received one of the following treatments in the morning on Day 1 of each
period as follows: '

Treatment A (4 x 10 mg): Following an overnight fast of at least 10 hours each subject
received a single oral dose of four Citalopram HBr 10 mg ODT. The 10 mg ODT
formulation was administered in two sequences. After placing 2 test tablets directly on the

tongue, not below the tongue, the subject was instructed to suck on the tablets for 15 seconds.

Following that the subject received the remaining 2 test tablets placed directly on the tongue,
not below the tongue and was instructed to suck on the tablets for one minute or longer, until
all tablets have completely dissolved in the mouth. After the subject's mouth was checked to
ensure that the drug had completely dissolved, the subject was instructed to ingest 240 mL of
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ambient temperature water within one minute. The actual dosing time will be recorded when
the first 2 tablets were given to the subject.

Treatment B (1 x 40 mg): Following an overnight fast of at least 10 hours each subject
received one Citalopram HBr 40 mg ODT administered orally. The subject had the tablet
placed directly on the tongue, not below the tongue. Subjects were instructed to suck on the
drug for one minute or longer until it completely dissolved in the mouth, and not to swallow
or chew any portion of the tablet. After the subject's mouth was checked to ensure that the
drug had completely dissolved, the subject was instructed to ingest 240 mL of ambient
temperature water within one minute. The actual dosing time was recorded when the tablet
was placed on the subject's tongue. i

All subjects remained fasted for at least 4 hours post-dose.” Water was provided ad libitum
until 1 hour pre-dose and after 1 hour post-dose. Subjects remained in the clinic until the 24-
hour blood sampling in each study period.

Safety: Assessments:

Safety assessments were conducted at screening and during the study, including physical
examination and vital signs (blood pressure, heart rate, and temperature), 12-lead
electrocardiograms (ECG), and laboratory measurements (biochemistry, hematology,
urinalysis, urine drugs of abuse, urine nicotine and saliva alcohol testing). In addition,
pregnancy tests were performed on all female subjects. A hemoglobin test was repeated for
all subjects prior to Period II dosing. The 12-lead ECG monitoring was carried out prior to
starting the study, during each study period at 24 hours post-dose, and at the completion of
the study. Adverse events were monitored throughout the study.

Pharmacokinetics Assessments:

A total of 25 blood samples were collected from each subject for determination of
citalopram, demethycitalopram, and didemethylcitalopram at pre-dose, 0.5, 1.0, 1.5, 2.0, 3, 4,
5,6,7,8,10, 12, 16, 24, 36, 48, 72, 96, 120, 144, 168, 192, 216, and 240 hours post-dose.
No urine samples were collected. Plasma samples were stored frozen at - 25°C + 10°C until
assayed.

Plasma concentrations of citalopram and its metabolites, demethylcitalopram and

- didemethylcitalopram were analyzed by a validated LC-MS/MS method. An eight-point
calibration curve, excluding the blank sample, was constructed in human plasma to cover the
ranges between LLOQ and ULOQ of citalopramand the metabolites. A weighed (1/conc?)
linear regression analysis was employed to determine the slope and intercept of the
calibration curves. Duplicated QC samples for each analyte at three concentration levels,
along with two calibration curves, were analyzed with each batch of the samples.

Table 34. Assay validation for Study 2750

Citalopram Demethyl- Didemethyl-
- ’ citalopram citalopram
Method: ' LC-MS/MS LC-MS/MS - LC-MS/MS

Standard
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curve

Range:
Precision:
Accuracy:
Linearity:
LOQ
LLOQ:
ULOQ:
QC
Low:
Precision:
Accuracy:
Med:
Precision:
Accuracy:
High: -
Precision:
Accuracy:

Pharmacokinetic Analysis:

The following pharmacokinetic parameters for citalopram, demethylcitalopram, and
didemethylcitalopram from both Treatment groups were calculated by standard non-
compartmental methods: AUCo.;, AUCq.inf, Cmaxs Tmax Ko, ti/2, and the M/P
(Metabolite/Parent) ratio for AUCq.if.

Statistical Analysis: :

Deseriptive statistics, including arithmetic mean, standard deviation (SD), and inter-subject
coefficient of variation (CV), were performed on the plasma concentrations and all
pharmacokinetic parameters of citalopram, demethylcitalopram, and didemethylcitalopram at
each sampling time and for each formulation. The ANOVA was performed using SAS on
pharmacokinetic parameters and included period, sequence, subjects nested within sequence,
and treatment as factors.

For the bioequivalence determination, the intra-subject CV and the relative ratios of the
geometric means between the test and reference treatments, and the 90% confidence intervals
(CI) were calculated based on the difference in means of the log-transformed AUCo., AUC,.
ing, and Cuax for citalopram, demethylcitalopram, and didemethylcitalopram.

RESULTS

Demographics of Subjects: :
Thirty-six subjects (27 males and 9 females) were enrolled into the study and were dosed in
period I, of whom 28 actually completed the study. The mean age was 31 years (19-48 years
of age) and the mean BMI was 23.8 kg/m® (20.7-26.0 kg/m?). The subjects consisted of 26
Caucasians, 4 Asians, and 6 Blacks. Among the 8 subjects either withdrawn or dismissed
from the study, subjects #14, #15, #20, #26, #30, #34, and #36 were removed from the study
and excluded from the pharmacokinetic and statistical analyses due to the adverse events, but
were included in analysis for potential contributor for adverse events. Therefore, final
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pharmacokinetic and statistical analyses were performed on 28 subjects who completed the
study..

Pharmacokinetic Summary:

' Mean citalopram, demethylcitalopram, and didemethylcitalopram plasma concentration-time
profiles following single oral doses of citalopram HBr 4 x 10 mg ODT formulation
(Treatment A) and 1 x 40 mg ODT formulation (Treatment B) are shown in Figures 18-20.
The summary of pharmacokinetic parameters and statistical analysis of each pharmacokinetic
parameter are shown in Tables 35-37.

Figure 18. Mean citalopram plasma concentration-time profiles following single oral doses
of citalopram HBr 4 x 10 mg ODT formulation (Treatment A) and 1 x 40 mg ODT
formulation (Treatment B) (N = 28)

vl ;I _j;

AR

Time {hre)
A — Treatment A: Citalopram HBr 10 mg ODT, 4 x 10 mg, Batch #: 0307015
O - Treatmeat B: Citalopram HBr 40 mg ODT, 1 x 40 mg, Batch #: 0306011

Table 35. Summary of pharmacokinetic results for citalopram following single oral doses of
citalopram HBr 4 x 10 mg ODT formulation (Treatment A) and 1 x 40 mg ODT formulation
(Treatment B) (N = 28) :
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Citalopram HBr 10 mg ODT | Citalopram HBr 40 mg ODT

Pharmacokinetic (A) (B)
Parameters (n=28) (n=28)

(mean t SD) (mean + SD)
AUC g, (ng-hr/mL) 2127.73 £ 543.86 1992.39 + 472.16
AUC g4 (ng-hr/mlL) 220591 + 591.06 2062.57 £ 515.85
Cnax (ng/ml) 44524+ 7.70 4193 +543

4.88+1.79 525+ 1.69
Tmax () 5.00% 5.00*
t12 (hr) 4994 + 12.64 50.00 £ 11.95
Kaq(hr™) 1.47E-02 + 3.60E-03 1.46E-02 + 3.30E-03

* median values

Figure 19. Mean demethyicitalopram plasma concentration-time profiles following single
oral doses of citalopram HBr 4 x 10 mg ODT formulation (Treatment A) and 1 x 40 mg ODT

formulation (Treatment B) (N = 28)

Ersssepes

PLASMA LEVELS (ng/mt)

Table 36. Summary of pharmacokinetic results for demethylcitalopram following single oral

© L3 0 i o w

Time (s}

A — Treatment A: Citalopram HBr 10 mg ODT, 4 x 10 mg, Batch #: 0307015
O — Treatment B: Citalopram HBr 40 mg ODT, 1 x 40 mg, Batch #: 0306011

doses of citalopram HBr 4 x 10 mg ODT formulation (Treatment A) and 1 x 40 mg ODT
formulation (Treatment B) (N = 28)
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Citalopram HBr 10 mg ODT | Citalopram HBr 40 mg ODT
Pharmacokinetic (A) (B)
Parameters (n=28) (n=28)
(mean 1 SD) (mean * SD)
AUC 4 (ng-hr/mL) 659.02 + 136.61 614.49 £ 107.79
AUC g, (ng-hr/mL) 735.58 = 194.08% 685.27 + 153.40%
Coax (ng/mL) 5.85+1.52 550+ 1.48
23.64+15.13 22,04+ 12.06
T (hr) 16.00* 16.00*
ty2 (hr) 66.04 +23.22% 67.49 + 29 .46%
Kq(r™) 1.15E-02 + 3.24E-03¢ 1.16E-02 + 3.66E-03}
M/P Ratio (AUCyin) _ 0.3678 + 0.1001¢ 0.3621 £0.0925%
* median values
tn=27

Figure 20. Mean didemethylcitalopram plasma concentration-time profiles following single
oral doses of citalopram HBr 4 x 10 mg ODT formulation (Treatment A) and 1 x 40 mg ODT

formulation (Treatment B) (N = 28)

PLASMA LEVELS (ng/ml)

EERERBREEE G

A — Treatment A: Citalopram HBr 10 mg OD
O - Treatment B: Citalopram HBr 40 mg ODT, 1 x 40 mg, Batch #: 0306011

Time (e

T, 4 x 10 mg, Batch #: 0307015

Table 37. Summary of pharmacokinetic results for didemethylcitalopram following single

oral doses of citalopram HBr 4 x 10 mg ODT formulation

formulation (Treatment B) (N = 28)
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Citalopram HBr 10 mg ODT | Citalopram HBr 40 mg ODT
Pharmacokinetic (A) (B)
Parameters (n=28) (n=28)
(mean £ SD) (mean * SD)
AUC g (ng-hr/mL) 147.10+ 113.39 14231+ 116.00
AUC ¢4 (ng-hr/mL) 22476 £ 12543% 218.47 + 140.72¢%
Chraax (ng/mL) 0.99 + 0.81 0.93+£0.80
81.16 +32.91% 66.28 + 20.49%
Tomax (hr) 72.02* 72.00*
tin (hr) 108.87 +86.90¢ 90.87 + 34.04t
Ko (hr ™) 8.18E-03 £+ 3.20E-03% 8.49E-03 = 2.62E-03%
M/P Ratio (AUCqn) - 0.1318 + 0.0849% 0.1356 +£0.0913%
* median values
fn=20
fn=25

Results of relative bioavailability and statistical analyses for natural logarithm transformed

AUCq., AUCqins, and Cpax are summarized in Table 38.

Table 38. Relative bioavailability analysis of citalopram HBr 4 x- 10 mg ODT formulation

(Treatment A) and 1 x 40 mg ODT formulation (Treatment B) for citalopram,
demethylcitalopram, and didemethylcitalopram

Paramete e e
r %EL oy [ntra-Subject CV
AUC,., 102.43% - 110.‘70% 106.48% 8.49%
AUCiur 102.58% - 110.88% 106.65% 8.51%

Cmax 110.53% - 110.88% 105.58% 10.72%

L e ect CV|Zin o . Subiject -
AUCo_t 102.20% - 111.19% | 106.60% 9.23% 99.47% - 21.29% 109.84% 20.44%
AUCo_inf 101.54% - 111.67% | 106.49% 9.98% 94.01% - 118.54% 105.56% 19.92%
Cm“ 101.99% - 111.24% | 106.51% 9.50% 100.75% - 191.67% 109.80% 17.74%

CONCLUSION:

e As shown, citalopram exhibited similar pharmacokinetic profiles following oral

administration of 40 mg test (4 x 10 mg) or reference (1 x 40 mg) ODT formulation
under fasting condition. The rate and extent of absorption of citalopram from two
treatments were similar. The ratios of geometric mean of AUCq., AUCq.inr, and Cpnax
for citalopram were 106.48%, 106.65%, and 105.58%, respectively. The 90% CI of
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the geometric mean ratios of AUCy. and AUCy.i¢ for citalopram were within the
range of 80-125%.

Similar results were observed with demethylcitalopram and didemethylcitalopram.
The dosage form equivalency with respect to the rate and extent of absorption of

citalopram was established between two strengths (4 x 10 mg vs. 1 x 40 mg) of
citalopram HBr ODT under single-dose fasting conditions.
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- Study 2914 (B04-688PK)

A Two-Way Crossover, Open-Label, Single-Dose, Fasting, Dosage Strength
Equivalency Study of Citalopram HBr Orally Disintegrating Tablets (1 x20 mg
Versus 2 x 10 mg) in Normal Healthy Non-Smoking Male and Female Subjects

Study Period: September 15, 2004 - October 26, 2004

Objectives:

e To determine the dosage strength equivalence of 10 and 20 mg strengths of
citalopram HBr Orally Disintegrating Tablets (ODT) (1 x 20 mg vs. 2 x 10 mg) under
fasting conditions.

e To assess the relative bioavailability of these formulations for citalopram and its
metabolites, demethycitalopram and didemethylcitalopram.

Test formulation: Citalopram HBr 20 mg ODT, Batch #: PR-04-064R (Biovail
Technologies, Inc., Dorado, PR)
Reference formulation: Citalopram HBr 10 mg ODT, Batch #: 0307015 (Biovail
Technologies Ltd., Ireland)

Study Design:
This was a randomized, two-way crossover, open-label, single-dose, fasting design in 36

normal, healthy, non-smoking male and female subjects (equal numbers of each gender).
Subjects within an age range of 18 to 65 years and a Body Mass Index (BMI) between 18.5
and 29.9 kg/mz, who met the inclusion and exclusion criteria, were enrolled in the study.
The study consisted of two 12-day periods with a 4-week washout between these two
periods. Subjects received one of the following treatments in the morning on Day 1 of each
period as follows:

Treatment A (1 x 20 mg): Following an overnight fast of at least 10 hours each subject
received a single oral dose of one Citalopram HBr 20 mg ODT. The subject was instructed
to place the tablet directly on the tongue, not below the tongue. Following that the subject
was instructed to suck on the tablets for one minute or longer, until all tablets have
completely dissolved in the mouth. After the subject's mouth was checked to ensure that the
drug had completely dissolved, the subject was instructed to ingest 240 mL of ambient
temperature water within one minute. The actual dosing time will be recorded when the
tablet was given to the subject. '
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Treatment B (2 x 10 mg): Following an overnight fast of at least 10 hours each subject
received two Citalopram HBr 10 mg ODTs administered orally. The subject had the tablet
placed directly on the tongue, not below the tongue. Subjects were instructed to suck on the
drug for one minute or longer until it completely dissolved in the mouth, and not to swallow
or chew any portion of the tablet. After the subject’s mouth was checked to ensure that the
drug had completely dissolved, the subject was instructed to ingest 240 mL of ambient
temperature water within one minute. The actual dosing time was recorded when the tablet
was placed on the subject’s tongue.

In addition to evaluation for bioequivalence between dosage forms, the in vivo disintegration
times of citalopram ODT were recorded in both treatment groups. Each subject was given a
timer to record the time.it took for disintegration of tablet to occur in the mouth, starting the
moment the ODT was placed on the tongue and stopping the moment the tablet began to
break. This time interval was recorded as in-vivo disintegration time of citalopram ODT.
The subjects will continue to suck on the tablet until the tablet drug had completely
dissolved.

All subjects remained fasted for at least 4 hours post-dose. Water was provided ad libitum
until 1 hour pre-dose and after 1 hour post-dose. Subjects remained in the clinic until the 24-
hour blood sampling in each study period.

Safety Assessments:

Safety assessments were conducted at screening and during the study, including physical
examination and vital signs (blood pressure, heart rate, and temperature), 12-lead
electrocardiograms (ECG), and laboratory measurements (biochemistry, hematology,
urinalysis, urine drugs of abuse, urine nicotine and saliva alcohol testing). In addition,
pregnancy tests were performed on all female subjects. A hemoglobin test was repeated for
all subjects prior to Period Il dosing. The 12-lead ECG monitoring was carried out prior to
starting the study, during each study period at 24 hours post-dose, and at the completion of
the study. Adverse events were monitored throughout the study.

Pharmacokinetics Assessments:

A total of 25 blood samples were collected from each subject for determination of
citalopram, demethycitalopram, and didemethylcitalopram at pre-dose, 0.5, 1.0, 1.5, 2.0, 3, 4,
5,6,7,8, 10,12, 16, 24, 36, 48, 72, 96, 120, 144, 168, 192, 216, and 240 hours post-dose.

No urine samples were collected. Plasma samples were stored frozen at —25°C + 10°C until
assayed.

Plasma concentrations of citalopram and its-metabolites, demethylcitalopram and
didemethylcitalopram were analyzed by a validated LC-MS/MS method. An eight-point
calibration curve, excluding the blank sample, was constructed in human plasma to cover the
ranges between LLOQ and ULOQ of citalopram and the metabolites. A weighed (l/conc )
linear regression analysis was employed to determine the slope and intercept of the
calibration curves. Duplicated QC samples for each analyte at three concentration levels,
along with two calibration curves, were analyzed with each batch of the samples.
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Table 39. Assay validation for Study 2914

Citalopram Demethyl- Didemethyl-
citalopram citalopram °
Methed: LC-MS/MS LC-MS/MS LC-MS/MS
Standard .
curve
Range:
"Precision:
Accuracy:
Linearity:
LOQ
LLOQ:
ULOQ:
QC -
Low:
Precision:
Accuracy:
Med:
Precision:
Accuracy:
High:
Precision:
Accuracy:

Pharmacokinetic Analysis:

The following pharmacokinetic parameters for citalopram, demethylcitalopram, and
didemethylcitalopram from both Treatment groups were calculated by standard non-
compartmental methods: AUCy.,, AUCq.ing; Crmaxs Tmax, Kel, tra, and MRT.

Statistical Analysis:

Descriptive statistics, including arithmetic mean, standard deviation (SD), and inter-subject
coefficient of variation (CV), were performed on the plasma concentrations and all
pharmacokinetic parameters of citalopram, demethylcitalopram, and didemethylcitalopram at
each sampling time and for each formulation. The ANOVA was performed using SAS on
pharmacokinetic parameters and included period, sequence, subjects nested within sequence,
and treatment as factors.

For the bioequivalence determination, the intra-subject CV and the relative ratios of the
geometric means between the two treatments, and the 90% confidence intervals (CI) were
calculated based on the difference in means of the log-transformed AUCq., AUCo.ixf, and
Conax for citalopram, demethylcitalopram, and didemethylcitalopram.

RESULTS

Demographics of Subjects:

Thirty-six subjects (18 males and 18 females) were enrolled into the study and were dosed in
period [, of whom 30 actually completed the study. The mean age was 38 years (18-62 years
of age) and the mean BMI was 24.8 kg/m? (19-29.7 keg/m?). The subjects consisted of 21
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Caucasians, 5 Asians, 5 Blacks, and 5 Hispanics. Among the 6 subjects either withdrawn or
dismissed from the study, subjects #006 and #024 were removed from the study and
excluded from the pharmacokinetic and statistical analyses due to the adverse events, but
were included in analysis for potential contributor for adverse events. Subject #026,
experienced vomiting within twice the median Trmax and was removed per FDA guideline.
Therefore, the initial pharmacokinetic determination was performed on 30 subjects who
completed the study, and the final pharmacokinetic and statistical analyses were performed
on 29 subjects who completed the study.

Pharmacokinetic Summary:

Mean citalopram, demethylcitalopram, and didemethylcitalopram plasma concentration- time
profiles following single oral doses of citalopram HBr 1 x 20 mg ODT formulation
(Treatment A) and 2 x 10 mg ODT formulation (Treatment B) are shown in Figures 21-23.
The summary of pharmacokinetic parameters and statistical analysis of each pharmacokinetic
parameter are shown in Tables 40-42.

Figure 21. Mean citalopram plasma concentration-time profiles following single oral doses
of citalopram HBr 1 x 20 mg ODT formulation (Treatment A) and 2 x 10 mg ODT
formulation (Treatment B) (N = 29)

PLASMA LEVELS (ng/ml)

Thne (hre.)

A7 TREATMENT A: CITALDPRAM Hir ODT, 1 x 20 mg, Lot #; PH—04—084A
©-C—O TREATMENT B: CITALOPRAM HBr OOT, 2 x 10 mg. Batch #: 0007015

Table 40. Summary of .pharmacokinetic results and statistics for citalopram following single
oral doses of citalopram HBr | x 20 mg ODT formulation (Treatment A) and 2 x 10 mg ODT
formulation (Treatment B) (N = 29)
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| B A B "~ Citaloprams ODTs
: ) ‘ExZO mg (A ‘vs.2x10 mg (B)
PK l}zfég;etﬂs Citaibpr_amHBr C;talcpram HBr Ratio-of - 90% Géométfic
) opT oDTs ' Geotnetric ‘Confidence fiiterval
1%20'mq ; 2x10 mg : Means (%) R :

) {Lot# PR.04 064R) {Lot#:6307015) B T
AUCas {(ng*hrimb} 1069.13 £ 319.29 | 1087.77 £ 306.71 97.89% 94.73% to 101.16%
AUCe., (ng*hrimi) 1110.56 + 342,60 1130.29 + 331.48 97.85% 94.75% to 101.06%

Cmax {ng/mt) 2333524 23.39+5.02 99.59% 96.81% to 102.46%
T (R} 5 5
Tin thr} 49.34 « 10.83 51.02 + 10.59
* Kedian Trac

Figure 22. Mean demethylcitalopram plasma concentration-time profiles following single
oral doses of citalopram-HBr 1 x 20 mg ODT formulation (Treatment A) and 2 x 10 mg ODT
formulation (Treatment B) (N = 29)

sEyEES

l.l-‘ 4

PLASMA LEVELS {ng/ml)

BEEEEELES

T T T T T T LR | T T T T -
a F- @ %0 ] 100 120 140 180 180 200 220 2

it

Time (hre.)

At TREATMENT A: CITALOPAAM HBr ODT, 1 x 20 mg, Lot #: PA-04—064A
60— TREATMENT B: CITALORRAM HBr QOT, 2 x 10 mg. Batch #: (07015

Table 41. Summafy of pharmacokinetic results and statistics for demethylcitalopram
following single oral doses of citalopram HBr 1 x 20 mg ODT formulation (Treatment A)
and 2 x 10 mg ODT formulation (Treatment B) (N = 29)

A B Cltalopram OPTs - .-
o : o 1x20 mgq ﬂﬁl stxﬂl mcg {3}
" PKParemeters | o ’
(n=z9) . | ClelopmmHDe ‘ aiﬁ&gic  90% Geomptric
b 1xomg 1 '. _Means (%) Cenﬁdeneelnterval
0l ] ot PR.OADEAR) | (Lot il N i
AUCo+ {ng*hiiml ) 36328+ 69.91 | 366.89 + 67.80 99 00% 95.65% to 102‘47%
AUCs, (rghriml} 416.15+99.47 412.85+ 86.79 100.30% 96.80% to 103.93%
Comax {nig/mb} 3.04+0.75 3.06 + 0.68 98.58% 94.64% to 102.68%
Tmax fhe} 16 16 i
Tiz (he} 70.02 + 23.40 66.24 + 19.45

* Median T,
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Figure 23. Mean didemethylcitalopram plasma concentration-time profiles followihg single
oral doses of citalopram HBr 1 x 20 mg ODT formulation (Treatment A) and 2 x 10 mg ODT
formulation (Treatment B) (N = 29)
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A7 TREATMENT A: CTALDPRAM HBr ODT, 1 x 20 mg. Lot #: PA—-04—064R
©—0—O TREATMENT 8: CITALOPRAM HEr OOT, 2 x 10 myg, Batch &: 67015

Table 42. Summary of pharmacokinetic results for didemethylcitalopram following single
oral doses of citalopram HBr 1 x 20 mg ODT formulation (Treatment A) and 2 x 10 mg ODT
formulation (Treatment B) (N = 29)

A B8 - Citalopram ODTs '
, .. 1x20mg (A} vs2x10mg (B} -
PK Parameters . : o
96y Citalopram HBr Citalopram HBr Ratio.of ‘or ¢ S
2 Goomettc | HESHC L
1xZ0mg 2x10 mg Means (%) TR

. {Lot# PR-04-064R) | {Lot# 0307015} - . .

AUCq: {ng*hrfml} 111.88 + 69.12 109.92 + 66.10 102.15% 97.64% to 106.87%

AUC,_ {(ng*hriml) 161.01 + 70.65 161.94 + 65.44 100.19% 94.03% to 106.76%

Cenx (ngfml} 012 + 047 6.68 + 0.42 105.75% 99.93% to 111.90%

Tonax {BT)* 72 72
Tan {hr}) 88.00 = 27.90 88.37 +29.38
* Mediaf Troa

In-Vivo Disintegration Time:

The citalopram HBr ODT formulations disintegrated rapidly when placed on the tongue, with
mean values of the in-vivo disintegration time of citalopram for Treatments A and B being 13
seconds (2-38 seconds) and 14 seconds (6-40 seconds), respectively. -

CONCLUSION:

e Asshown in the results, citalopram exhibited similar pharmacokinetic profiles
following oral administration of 20 mg test (1 x 20 mg) or reference (2 x 10 mg) ODT
formulation under fasting condition. The rate and extent of absorption of citalopram
from two treatments were similar. The ratios of geometric mean of AUCq.,, AUCq.ias,
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and Cay for citalopram were 97.89%, 97.85%, and 99.59%, respectively. The
corresponding 90% CI of the geometric mean ratios of AUCo., AUCo.ing, and Crax
were within the range of 80% -125%. Therefore, the dosage form equivalency was
demonstrated between two strengths (1 x 20 mg vs. 2 x 10 mg) of Citalopram HBr
ODT.

Similar pharmacokinetic profiles were observed with demethylcitalopram and

didemethylcitalopram following oral administration of 20 mg test (1 x 20 mg) or
reference (2 x 10 mg) ODT formulation under fasting condition.
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4.3. Cover sheet and OCPB filing/review form

Office of Clinical Pharmacology and Biopharmaceutics
New Drug Application Filing and Review form

General Information About the Submission -
Information [nformation
NDA Number 21-763 Brand Name TRADENAME
-OCPB Division (L, I, IID) DPE- Generic Name Citalopram Hydrobromide
Medical Division HFD-120 Drug Class Antidepressant

| OCPB Reviewer

Treatment of depression

Ta-Chen Wu, PhD Indication(s)

Orally Disintegrating
Tablets
10 mg, 20 mg, 40 mg

OCPB Team Leader Ramana Uppoor, PhD Dosage Form

Initial dose 20 mg/day with
an increase up to 46 mg/day
in increments of 20 mg at
intervals of no less than one
week; 20 mg/day for elderly
patients and patients with
hepatic impairment

Dosing Regimen

Date of Submission April 14, 2004 Route of Administration Oral

Estimated Due Date of _OCPB Review | 12/27/04 Sponsor Biovail Laboratories, Inc.
PDUFA Due Date 2/14/05 Priority Classification S
1/13/05

Division Due Date

Clin. Pharm. And Biopharm. Information

Summary: This is an electronic submission for 505(B)(2) application with no desk copy provided.
TRADENAME (Citalopram HBr) is a new drug formulation (orally disintegrating tablet) and is
indicated for the treatment of depression. One pilot BE study¥(26022) using prototype 40 mg ODT
formulation and two BE studies (2730, 2732) using to-be-marketed 40 mg ODT formulation were
conducted in support for the bioequivalence to the RLD Célexa™ (NDA 20-822). One food effect
study (2731) was conducted with highest strength of 40 mg ODT. One dosage strength
equivalence study (2750) was conducted between 4 x 10 mg ODT and 1 x 40 mg ODT. In vitro
dissolution profiles of to-be-marketed ODT formulation of different strengths were constructed in
various media of different pH values, including deionized water. _

o
A

“X” if included | Number of Number of Critical Comments If any
at filing studies studies
submitted reviewed

STUDY TYPE )
Table of Contents present and - X
sufficient to locate reports, tables, data,
etc.
Tabular Listing of All Human Studies X
HPK Summary X
Labeling X « No annotated Word file
Reference Bioanalytical and Analytical X « Validation report provided

Nethods

I._Clinical Pharmacology - - -

Mass balance: - - N

Isozyme characterization: - - -

Blood/plasma ratio: - - -

Plasma protein binding: - -

Pharmacokinetics (e.g., Phase ) -
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. Healthy'Vqunteers-

single dose:

multiple dose:

Patients-

single dose:

muitiple dose:

Dose proportionality -

fasting / non-fasting single dose:

fasting / non-fasting multiple dose:

Drug-drug interaction studies -

In-vivo effects on primary drug:

In-vivo effects of primary drug:

fn-vitro:

Subpopulation studies -

ethnicity:

gender:

pediatrics:

geriatrics:

renal impairment:

hepatic impairment:

PD:

Phase 2:

Phase 3:

PK/PD: '

Phase 1 and/or 2, proof of concept:

Phase 3 clinical trial:

Population Analyses -

Data rich:

Data sparse:

ll. Biopharmaceutics

Absolute bioavailabiity:

Relative bioavailability -

solution as reference:

alternate formulation as reference:

Bioequivalence studies -

traditional design; single / muiti dose:

5
(1 additional
dosage
strength
equivalence
study
submitted
later)

Pilot study (26022) — 40 mg
prototype ODT formulation
vs. Celexa™ 40 mg tablets

2 definitive BE studies (2730
and 2732) — 40 mg ODT vs.
Celexa™ 40 mg tablets in
study 2730; 40 mg ODT
doses with or without water
in study 2732

1 dosage strength
equivalence study (2750) —
4x10mg ODT vs. 1x 40
mg ODT

Raw data for concentration-
time profiles in all BE studies
were provided

replicate design; singte / multi dose:

Food-drug interaction studies:

1 food effect study (2731) of
40 mg ODT

Content of high-fat breakfast
not specified

Dissolution: No raw data provided for
each dissolution profile (only
mean, max and min values.
were provided)

(IVIvC): -

Bio-waiver request based on BCS
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BCS class

{ll. Other CPB Studies

Genotype/phenotype studies:

Chronopharmacokinetics

Pediatric development plan

Literature References X 16 -
Total Number of Studies 6 + dissolution | 5 + dissolution
study study

Fiiability and QBR comments

“X"if yes ~ Comments

Application filable ?

X Reasons i the application is not filable (or an attachment if applicable)
For example. is clinical formulation the same as (e wo-be-marketed one?

Comments sent to firm ?

X Conuments have been sent to firm (or attaclunent included). FDA letter date
if applicable.
Please forward to Sponsor:

1. Please provide the annotated Word fie of the proposed labeling
2. Please provide raw data for dissolution profiles for bio-batch listed
in Item 4 (cmc) and Item 6 (hpbio), and justification of dissolution

method
3. Please specify the content of high-fat food for food-effect study
4. BE study with 20 mg ODT should be conducted

QBR questions (key issues to be
considered)

* |s the to-be-marketed ODT formulation bioequivalent to the RLD formulation of
same strength?

® Can bio-waiver been given to TBM ODT of 20 mg strength?
® Are different-strengths of the to-be-marketed formulations bioequivalent?
e s there a food effect on the bioavailability of citalopram ODT?

¢ How do the dissolution conditions and specifications support the
bioequivalence of different formulations?

e What other significant, unresolved issues related to in vitro dissolution or in
vivo BA and BE need to be addre\ssed?

® Are the bioanalytical methods adequate and appropriately validated?

Y

Other comments or information not
included above

Primary reviewer Sighature and Date

Project Manager:
Please request DS! inspection of the clinical and the analytical sites - Studies 2730 and
2750 )

Secondary reviewer Signature and Date

CC: NDA 21-679, HFD-850(Electronic Entry or Lee), HFD-120(R. Gujral), HFD-860 (R. Uppoor, A.

Rahman, M. Mehta
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