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ih’h Food and Drug Administration
Rockville, MD 20857

ANDA 77-883

Apotex Inc.
US Agent: Apotex Corp.
Attention: Kiran Krishnan

Manager, Regulatory Affairs
2400 North Commerce Parkway, Suite 400
Weston, FL 33326

Dear Sir:

This is in reference to your abbreviated new drug application
(ANDA) dated November 3, 2005, submitted pursuant to section
505(j) of the Federal Food, Drug, and Cosmetic Act (the Act),
for Balsalazide Disodium Capsules, 750 mg.

Reference is also made to your amendment dated October 16, and
November 8, 2006, August 22, September 21 and 24, October 31,
and November 9, 2007.

We have completed the review of this ANDA and have concluded
that the drug is safe and effective for use as recommended in
the submitted labeling. Accordingly the ANDA is approved. The
Division of Biocequivalence has determined your Balsalazide
Disodium Capsules, 750 mg to be bioequivalent and, therefore,
therapeutically equivalent to the reference listed drug, Colazal
Capsules, 750 mg, of Salix Pharmaceuticals, Inc. Your
dissolution testing should be incorporated into the stability
and quality control program using the same method proposed in
your application.

Under section 506A of the Act, certain changes in the conditions
described in this ANDA require an approved supplemental
application before the change may be made.

Postmarketing reporting requirements for this ANDA are set forth
in 21 CFR 314.80-81 and 314.98. The Office of Generic Drugs
should be advised of any change in the marketing status of this
drug.



Promotional materials may be submitted to FDA for comment prior
to publication or dissemination. Please note that these
submissions are voluntary. If you desire comments on proposed
launch promotional materials with respect to compliance with
applicable regulatory requirements, we recommend you submit, in
draft or mock-up form, two copies of both the promotional
materials and package insert(s) directly to:

Food and Drug Administration

Center for Drug Evaluation and Research

Division of Drug Marketing, Advertising, and Communications
5901-B Ammendale Road

Beltsville, MD 20705

We call your attention to 21 CFR 314.81(b) (3) which requires
that all promotional materials be submitted to the Division of
Drug Marketing, Advertising, and Communications with a completed
Form FDA 2253 at the time of their initial use.

Sincerely yours,
{See appended electronic signature pagel

Gary Buehler

Director

Office of Generic Drugs

Center for Drug Evaluation and Research



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

Robert L. West
12/28/2007 10:09:14 AM
for Gary Buehler
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HIGHLIGHTS OF PRESCRIBING INFORMATION

Thesa hightights do not includs all the Information neadad fo uss Balsalazide Disodium
Capsules safely and affeclively. Soa full prescribing tor balsal:

FULL PRESCAIBING INFORMATION

Balsalazide Bisodium Capsules

Initial U.8. Approval: 2000

et RECENT MAJOR CHANGES e
Dosage and Administration. Adminisiration Alternatives (2.2) 972006

(2.2)
Warnings and Precaufinns. Exacerbations of Ulcarativa Colitls (5.1} 1272006
Drug Interactions {7) 2/2007
AND GE

» Batsalazida is a locally acling aminosalicylate indicated tor the treatment of mildly to
moderately active ulcerative calitis in adults (1}

(Sla)rely and effectiveness of balsalazide beyond 12 weeks in adults have not been established.

DOSAGE AND

« Adut dose is three 750 niy balsdlazide disodium capstles 3 times a day (6.75 y/day) with
or without foad tor 8 weeks. Some adult patients required treatment for up to 12 weeks.

= Capshles may ba swallowed whole or may ba opaned and sprinkled on applesatce, then
chewed or swaliowed imimediataly. (2.2, 12.3)

DOSAGE FORMS AND

Capsules: 750 mg (3)

Patients with tivity to salicylales or to any af the of balsalazide disodium
capsules of balsalazide metabolites. Hypersensitivily reactions may include, but ase not fimited
1o the followiny: anaphytaxis, bronchospasay, and skin reaction. (4)
WARNINGS AND P

= Exacerbalfon of the syrptoms of ulcerative coliis was reported in adult patients. Observe

patients closely for warsenlng of these symptoms while on treatment. {5.1)
» Prolonged gastric retention of haksalazide may occur in patients with pyleric stenosis. (5.2)
e ADVERSE
Most common adverse reaclions in adults {incidence =3%) are headache, abdominal pain,
diarrhea, nausea, vomiting. respiratory infection. and arthralgia. Adverse raactions in childran
viere similar. (6.1)
To report SUSPECTED ADVERSE REACTIONS, canfact FDA at 1-900-FDA-1088 or
wuw,(da.gov/medwalch,

DRUS

In an in vitro study using human liver micrasomes, balsalazide and ils metaboliles were not
shown to inhibit the major CYP enzymes evaluated {CYP A2, CYP2CS. CYP2C19. CYP206, and
CYP3A4/S). (7}
USE IN SPECIFIC POPULATIONS:

Renat impairment: Use balsalazide with caution in patients with a history of renal disease. (5.3}
Pediatric: Pediatric use information is protected by marketing exclusivity. (8.4}
Sen 17 for PATIENT COUNSELING [NFORMATION
FI.II.L PRESCR'::TII INFDNMA’HDN CONTENTS*
2 I'IDSAEE AND AIIMINIHRATIBN

2.1 Adult Dose

22 Administration Alternatives
DOSAGE FORMS AND STRENGTHS
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Balsalazide Disodium
Capsules

WM\N]NGS AND PRECAUTIONS
1 Exacerbations of Ulcerative Colitis
5 2 Pylonc Stenosis.

-

ADVENSE REACTIONS
6. Clinical Studies Experience
6.2 Postmarketing Experience
DAUG INTERAGTIONS
USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
8.3 Nussing Mothers
8.4 Padiatric Uss
10 OVERIJOSAEE
|1 DESCAIPTION

2 SLNIEAL PHARMI@OU)GV
12,1Mechanism of Action

@

13, |Camlnnuenesls Mutaqeues\s,
Impairment of Fertifity
13.2 Animal Toxmoloqv
14 CLINICAL STUI E
14.1 Adult Stu
18HOW SUPPLIEI)ISTHRME AND HANDLING
17 PATIENT COUNSELING INFORMATION
17.1Important Precattions Regarding
Balsalazide
17.2What Patients Shoukd Know Abeut
Adverse Reactions
17.3What Patisnts Should Know About Taking
Batsalazide With Other Medication
“Seclions or subsections emitted from the full prescaibing Informalion are not listed.

AND USASE
Halsalaz\da msadlum cansuhs are mdwamd for lhe tlealmenl of mildly ta mederately aciive
in adulfs. Salety fsalazide beyand 12 vieeks in adulls have

not been nshhl?slv:d
2 DOSAGE AND ADMINISTRATION
2.1 Aduh Dosa
For treatment of active ulcerative colitis in adult patients. the usual dose is three 750 mg
balsalazide disedium capsules to be laken 3 fimes a day {6.75 g per day) For up fo 8 weeks.
Some patients in the adult clinical triaks required treatment for up la 12 vieeks.
2.2 Adminisiralion Allermalives
Balsalazide disodium capsules may alsn ba administered by casaflly opening the capsula and
sprinkiing the capsuls contents on applesauce. The entire drug/applesauce mixture should ba
swallowed immedialely; the cantents may be chewed, il necessary, since conlents of
balsalazide disodium capsules are NOT coated Dea\!sluvanules. Patients should be instructed
not ta stose any drug/applesauce mixture tor future us
if the capsules are apened for sprinkling. color variation of the powder inside the capsules
ranges from orange to yellow and is expected due to cofor variation of the aclive
pharmaceutical ingredient.
Teeth and/or tongue staining may occlr in some patients who use balsakazids disodium
capstles in sprinkle torm with food,
3 BOSAGE FORMS AND STRENGTHS
Balsalazide is available as opaue white capsules containing 750 mg balsalazide disodium
imprinted with “APO B750” in red ink.
4 CONTRAINDICATIONS
Patients with hypersensltivity to saficylales of to any of the components of balsalazide disodlum
capsttes of balsalazide matabolites. Hypersensllivity reactions may include, but are not imited
fo the following" anaphylaxis bronchospasm and skin saction.
5 WARNINGS AND PRECAUTIONS
5.1 Exacarhatlons of Ulceralive Golitls
in the adult efinical trials, 3 out of 259 patients reported exacerbation of the symptoms of
ulcerative collis.
Observe patients closely fof worsening of these symptoms while on treatment.
5.2 Pylarlc Stanosls

i is may i tion af bakakaride disodium capsules.
5.3 Renal
Renal toxieity has been ehsarved in animals and patients given other mesulamlne pmducls
Therefore. catition should be exercised when adminislering baksalazide ules I
with krown renal dysfunction of a history of renal disease. {See Noncllnlcal raxh:n/agy ( 13 2)/
6 ADVERSE REACTIONS
6.1 Clinical Studies Exparience
Becausa clinical studies are conducted under widely varying conditions, adverse reaction rates
observed in the clinlcal studies of a drug cannot be directly compared tfo rates in the clinical
studies of another drug and may not reflect the rales observed in practice.
Adult Ulcerative Golitis
During clinical development, 259 adult patiants viith active tlcsrative Golifis were exposed fo
6.75 g/day balsalazida in 4 contralled trils.
In the 4 controfled clinical trials patients receiving a balsalazide dose of 6.75 g/day most
frequently reported the following adverse reactions: headache (8%) abdominal pain (6%).
diarthea (5%). nausea (5%), vomiting {4%). respizatory infection (4%), and arihralgia (4%}
Withdrawal from therapy due to adverse reactions was comparable among pabents an
balsalazide and placebs.
Adverse reactions reported by 1% or more of palients who participated in the fuur conteolled,
Phase 3 triaks are presented by treatment group In Table §.
The number of placabo patients (35), however, is too small for valid comparisons. Some
adverse reactions, such as ebdominal pain fatigue, and nausea were reported more frequently
in women than in men. Abdominal pain, rectal bigeding, and anemia can be part of the clinical
presentation of ulcerative colitis.,

Table 1: Adverse Reactions oecuring in =1% of
Adult Balsalazide Pallenls In Cantrollad Thials®

v Cansules

Adverse 7! Piacebo
Reactlon N=258} IN35)
Abdumlnal pain 16 (6% 1(3%)

14 {5%! 1(3%)
Anhraluu 8 {4% 0%
Ahinitis & {2%] 0%
Insamnia 6 (2% 0%
Fatigue &{2% 0%
Flatulence 5 {2%; 0%
Fever 5 {2%) 0%
Oyspepsia 5{2% 0%
Pharyngms 4 {2%) 0%
Coughing 4{2%] 0%
Anorext 4{2%, 0%
Urinary tract infection 3 (1%, 0%
Myalgia 3{1%] %
Fhu-like disorder 3(1% 0%
ry mouth 2 (1%] 0%
Cramps 3% 0%
Constipation 3.1% 0%

~Advarse evanls occuring in at jeast 1% of Balsalazide Falients which wera fess frequent than
placebo for the same event ware not included in the table.

6.2 Posimarkating Exparisnce

The following adverse reactions have been identified during post-approval use in clinical

practice of produts which confain. {or are metabolized to) mesakamine. Because these

Teactions are reporied voluntarily from @ population af unknown size, itis not akvays possible

1o reliably estimate their frequency or establish a causal relationship to drug expostire, These

adverse reactions have been chosan for inclusion dus to a combination of seriousness.

freguency of reparting. or potential causal connectian to mesatamine,

Hepalic

Postmarketing adversa seactions of hepatolaxicity have been reported. inchiding elevated fiver

function tests (SGOT/AST. SGPT/ALT, GGT. LOH, alkaline phosphatase, bifirubin). jaundice.

cholestatle jaundice, elrthosis. hepatocellilar damage including liver necrosis and liver failre.

Some of these cases wars fatal; howevar. o fatalifies associated with these adverse reactions

ware saported in balsalazide clinicat trials. Ona case of Kawasaki-liks syndrome which included

‘hepatic unclion changes was alsa reported, however, this adverse reaction was nat reported in

balsalazide chinical trials.

Savera) cases of alopecta In patients taking balsalazide have been reported.

7 DAUG INTERACTIONS
In an In vitro study usihg human Iver microsomes, halsalazide and its matabolites
(5-aminosaticyli acid {5-ASA), N-acelykS-aminosalicylic acid (N-Ac-5-ASA), 4-aminobenzayl8-
alanine (4-ABA} and N-acatyl-d-aminubenzoyl 8 -alaning (N-Ac~4-ABA}] were no! shovn to
Inhibit the major CYP enzymes evalitaled (CYP1A2, GYP2C9, GYP2C19, CYP206, and CYP3AYS).
Therefore, baksalaride and its mefabolites are not expected to inhibit the metabolisr of other
drugs with ars substrates of CYP1A2. GYF2C8, GYP2C19, GYP2DE. or CYP3AAS.

8 USE IN SPECIFIC POPULATIONS

5.1 Pragnancy

Pregnancy Categary B. Reproduction studies were perforined in rats and rabbits at oral doses

Up to 2 g/kg/day, 2.4 and 4.7 bimes the recommended human gase based on body suzface area

for the rat and sabbit, respectively. and revealed no evidence ol impaired tertility or harm fo the
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felus due to balsalazide disodium. There are, however, 1o adequate and well-controlled studies

in pregnant women. Because animat repradirction studlos are not alvays predictive of human

response, this drug should be nsed during pregnancy only if clearly needed.

8.3 Nursing Mothars

Itis not known whather balsalazide disodiur is excreted in human milk. Because many drugs

are excreted in human milk, caution should be axarcised when balsalazids is administared to a

nuysing woman.

8.4 Padlalric Use

Pediatric use information is pratected by marketing exclusivity,

10 OVEADOSAGE

Mo case of averdose has occurred with balsalazide. A 3-year-okd boy is reported to have

ingested 2 g of another mesatamine product He was treated with ipecac and activated charcoal

with no adverse reactions.

Han overdose aocurs with balsalazide, treatment should be supportive, with particular attention

ta cortection of electrolyte abnarmalities.

11 DESERIPTION

Each balsatazide disodium capsule contains 750 mg of balsafazide disodium, a prodrug that is

enzymatically cleaved in the colon to produse mesalamine (5-aminosalicylic acid nrﬁ -ASA), an

anti-inflammatory drug. Each capsule of balsalazide {750 mg) is equivalent to 267 mg
mesalamine, alsahzlde dlsudlum has the chemical name (E)-5-[{-4- J[(Z- narbnxysmyl)

Jcard acid. disodiuin salt, dihydrate. lis structural

formuta Is:
Na0oC,

9
un-@—m:u—@—{!—nn-au,cmcoua $2H0

Molecular Weight: 437.32
Mokecular Formuta: Gy, HysN;0uNa,e2H,0
Balsalazide disodilim is a slable, adorless orange to yellow microcrystalline povider.
It is freely sofuble in water and isatonic saline, sparingly soluble in methanc! and ethanol, and
practically insoluble in all other organic solvents.
Inactive Inqredmnts Each hard gelatin capsule contains eolloidal silicon dioxida, magnesium
stearate and titanium dioxide. The capsuls imprinting ink contains propylens glycol. strong
ammania snlmmn shelhc and red iron oxide. The sodiem conient of each capsule is
approximalely 86
12 CLINICAL PHAHIMW[I)GV
12.1 Machanism ot Action
Balsalazide disodium Is delivered infact to the colon where it Is cleaved by baclerial
azofedction to refease equimolar quantiliss ol mesalamine, which is ths therapeuticaly active
portion of the molecula and ths 4-aminobenzoy-i-alanine carrier molety. The carrier molaly
released when basalazida disodium is cleaved is only minimally absorbed and is largety inert.
The mechanism cf action of 5-ASA is tnknown, bt appears to be focat fo the colonic micosa
rather than systemic, Mucosal preduction of arachidonic acid metabolites. both through the
cyclooxygenase pathways. i.a.. prostanolds, and twough the lipoxygenase pathways. L.
leukolrienes and hydroxysicosalelraenoic acids. is increased in patients with chronic
inflammatory bovat disease, and itis passibla that 5-ASA diminishes inflammation by blacking
production of arachidonic acid metabolilss in the colon.
12.3 Pharmacokinalics
Isalazide dis capsules contain a powder of thatis insoluble in acld
and designed to be delivered to the golon as the intact prodrug. Unon reaching the celon.
bacterial azereductases cleave the compound lo release 5-ASA, the therapautically active
portion of the molecule. and 4-aminobenzoyk-B-alanine. The 5-ASA is further melabolized to
yield N-acatyl-S-aminosalicylic acid (N-Ac-5-ASA}, a second key melabolite.
Absorption
The plasima pharmacoidnelics of balsalazive and Hs key metaboliles from a crossover study In
healthy volunteers are summarized in Table 2. In this study. a single oral dose of balsalazide
225 § was administared to heatthy vohinteers as inact capsules (3 x 750 mg) under
tasting conditions. as intact capsules (3 x 750 mg) alter a high-fat meal, and unencapuslated
{3 x 750 g} as sprinkles on applesauca.
Tabla 2: Plasma
(5-ASA and N-Ac-5-ASA) with Admlnhlrallon af Bahalazld Howing a Fast,
a High-Fat Maal, and Drug Contents Sprinkied on Applesauce {Mean ¢ 3D)

Fasling Tigh-Fal Weal Eprlnkled
nai7 =17 =47

Conex {(Meg/mb)

Balsalazide 051£032 0.45:0.39 021:0.12
5 0.22:002 0110136 029:047
N-Ac-5-ASA 088039 06420534 104057
AUy I(mcg-hr/mL)

Balsalazide 1352073 1522101 0.87+048
5-ASA 2591 146 2105258 29892170
N-Ac-5-ASA 1781814 177137 200114
mae {D)

Balsalazide 082085 125111 15044

- 821198 2201823 87:1.99
N-Ac-5-ASA 982249 202:894 1082529

A relalively low systemic exposure was ubserved under all Ihree adininistered condilions

{fasting, fed with high-fat meal. sprinkled on applsauce), which reflests the variable, but

minimal absorption of balsalazirle disodium and Its metabolites. Tha data Indicate that both Crge

and AUy, were Tower. whild t., Was markedly prelonged. undar fed (high-fat meaf) compared

10 fasted conditians. Morsover, suggast that dosing balsalazide disodium as a sprinkle

o as a capsule pravides highly variable hul relatively similar msan pharmacokinetic parameter

values, No inference can be made as ta how the systemic exposure differences of balsalazide

and ils metabolites in this study might predict the clinical efficacy undar different dosing

conditions (i.e.. fasted, fed with high-fat meal, or sprinkled on applesauce) since clinical efficacy

after balsatazide disodium administration is presuimed te be primarily due to the local effects of

5-ASA on the colonic mucosa,

In a separata study of adull patients with ukcerative cofitis. wha received balsalazide. 1.5 g twice

daily. for over 1 year, systemic drug exposie. based on mean AUG values. was up ta 60 times

greater (0.008 mcg-hi/mL to 0.480 mcg-hr/ml) when compared to that obtained in heaithy

subjects who received the same dose.

Distribution

The hinding of balsalazida to human plasmia proteins was 298%.

Metabolism

The preducts of the azoreduction of this compound, 5-ASA and 4-aminohenzoyk-B-alanine, and

Hheir Neacelylated metaboliles have hesn identilied in plasma. urine and feces.

Elimination

Falloviing single-dose adminisiration ot 2.25 g baksalozide (three 750 mg capsitles) undev

fasting conditions in healihy subjecls. mean unnaly fannvary of balsalazids, 5-ASA ai

N-Ac-5-ASA was 0.20%. 0.22% and 10.2%, respectivi

In a mutiiple-dose study in heaithy subjects lecurvmg 2 balksalazids dose of two 750 mg

capsiles twice I]AI',’ (3 g/day) for 10 days, mean urinasy recovery ol balsalazide. 5-ASA. al
N-Ac-5-ASA was 0.1%. 0%, and 11.3%, sespeclively. During this siudy, subjects received mau

morning dose 0.5 houys after being fed a standard meal, and subjecls received their evening

dose 2 hours atter baing fed a standard meal.

I a study with 10 healthy vokunteers, 65% of a single 2.25-g dose of balsalazide was recovered

a5 5-ASA, d-aminobenzoyl--alanine, and the N-acetylated metabolites in faces, while <1% of

the dosa was fecovered as parent colmpound,

In a study that examined the disposition of balsalazide in patients who were faking 3 to 6 ﬁnf

batsalazide daily for more than 1 year and who were b remission from ulcerative colitis,

than 1% af an oral dose was recovered as inlact balsalazide in the urine. Less than 4% of lhe
dose was recovered as 5-ASA, vihile virtually no 4-aminobenzoyl-f-alanine vias detected in
urine. The mean urinary recovery of N-Ac-5-ASA and N-acefyk-4-aminobenzoyk-f-alanine
comprised <16% and <12% of the balsafazide rlosa respactively. No tacal recovery studies
ware performed in this population.
Al pharmacokinelic studies with balsalazide are characterized by large variability in the plasma
concentration versus titne profifes for balsalazide and its metabofites, thus hali-life esUmates uf
these analyles are indaterminate.
13 NONCLINICAL TOXICBLOGY
13.1 Carcinoganasis. Mutagenesls. Impalimant af Fertility
1n a 24-month rat (Sprague Dawley} carcinogenicity study. oral (dietaty) balsalazide disodium
atdoses up 1o 2 g/kg/day was not bumarigenic. For a 50-Kg person of averags haight this dose
represents 2,4 times the recommended human dose on a body surface area basis. Balsalazide
disedium vias not genotoxic in the following 7 vitro or in vive fesis: Ames lest. human
ymphacytz chromosomal abersation test. and mouse fymphoma cell {L5178Y/TK+/+) forward
mistation test oF molise microntclans test, Howaver. it was genotoxic in the i vitro Chinese
hamstar fung cell {CH V79/HGPRT) forwasd mutation test.
4-am|nobenmyl-ﬂ~alanme ametabelite of balsalazidz gisadium. was net genatoxic in the Ames
and the mouss lymphoma cell (L5178Y/1X+/-} forward mutation test but was pasitive in

lhe human lymphocyle chromosomial aberration test. N-acetyb-4-aminobenzoyl-B-alaning, a
conjugated metabolite of balsalazide discalum. was not genotoxic in Ames test. the mouse
Iymphama calt {L5178Y/TK+/-) torwrard mutation test, or the human lymphocyte chromosomal
abomation fest. Bakalazide disodium al oral doses up to 2 ghkg/day, 2.4 times the
recommendad human dose based on body surface area, was found 1o have na effect an fartility
and reproductive performance in rafs.
13.2 Animal Toxicology
Renal Toxicity
fa animal studies conducled at doses up te 2000 mykg (spproximately 21 times the
rezommended 6.75 g/day dose on a ma/kg hasis for a 70 kg parsen), bafsalazide demonstrated
R nephratoxic affects in fats or dogs.
Overdosage
A sm?la aral dose af bakalazide disodium at 5 ulk? or 4-aminobenzoyk-B-alanine, a metabolite
of balsalazide disadium. at 1 g/kg was non-lethal in mice and rats. No symptoms of acute
toxicity were seen at these doses.
14 CLINIEAL STUDIES
14.1 Adult Studies
Two randomized. double-blind studiss wers conducted in adults. In the first trial 103 patients
with active mild-te-modarate ulceralive cofitis with sigmoidioscopy findings of friable or
spontaneousty bleeding mucosa were randomized and treated with baisalazide 6.75 a/day or

balsalazide 2.25 g/day. The primary efficacy endpoint was reduction of rectal beeding and
improvement of at feast one of the ather assessed symntums (stoof frequency, patisnt
tunctional assessment, abdeminal pain. sigmoidascopic grade, and physiclan’s global
assessment [PGA]). Oulcome assessment For rectal hleediag at each interin period (week 2, 4,
and 8) encompassed a 4-day pariod (96 hours). Results demunstu!ed astatistically significant
difference between high and low toses of balsalazide (Figure 1

Flgure 1: Parcaniage of Patiants knproved al 8 weeks

035
o e

Petants improved ()
8 %

O Mslsaluide 225y
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(2.8 g mesalamine ey
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A second study, conducted in Europe. confirmed findings of symptomatic improvement.
16 HOW SUPPLIED/STGRAGE AND HANDLING
Balsalazide Disodium Capsules are available 45 whils, opaque capsules imprinted “APO B750"
in red ink.
Balsalazida Disodium Capsulas are suppfied as follows:
Bottles of 30 {NDC 60505-2575-3)
Bottlas of 280 (NDC 60505-2575-7)
Bottles of 350 (MDC 60505-2575-4)
Unit Dose Blister Packs of 10 strips of 10 capsulas {NDG 69505-2575-0)
Starage

Store at 20° to 25°C (68° to 77°F): excursions permitled between 15° and 30°C (59° and 86°F).
Sea USP Controlled Room Temperature,

17 PATIENT COUNSELING INFORMATION

17.1 {mpartant Pracatifons Regarding Balsalazide Disodlum Capskiss

. Ins(mcl patiants not to take balsalazide if they have a hypersansitivity to salieylates (e.g..
aspirin).

» Patients should be instructed to contact their heatth care provider under the tolowing
clrcumstances:
= 1 they experienca a worsening o their ulcerative colitis symptoms.
- I they are diagnosed with pyloric stenosis. because balsalazide disodium sapsules may
e slow to pass hrough their digestive tract.
- If they are Jiagnosed wilh renal dysfunction. Damage to the kidney has been observed in
people given medications similar to balsalazida.
1.2 What Patiants Should Know Aboul Adverse Rezctions
= In adult clinical talals the most cameman adverse reacticns wese headache, abdominat pain,
diarrhea. natisea, vamiting, respiratory Infaction, and arthralgla.
= fnform patients that this Yisting of advarsa reactions is not complete and niot all adverse
reactions can be anlicipated. If approptlate, a mose comprehensiva list of adverse reaclions
can ba discussed with patients.
173 Whl& Pallmn 8hould Know Abaut Taking Balsalazide Disodlum Capsules with Othar

. Based upnn Iimltad studies canducted in 2 fest tube, balsalazide is not believed to inferfere
with other drugs by preventing how the liver functions. Hosrever, as the studies were
limlted i scope, you should ahvays consult your doctor and discuss polential interactions
prier to initiating any new diug.

APOTEX INC.

BALSALAZIDE DISODIUM CAPSULES
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER:
ANDA 77-883

LABELING REVIEWS




REVIEW OF PROFESSIONAL LABELING
DIVISION OF LABELING AND PROGRAM SUPPORT
LABELING REVIEW BRANCH

ANDA Number: 77-883 Dates of Submission: November 3, 2005, September 24, 2007

Applicant's Name: Apotex, Inc.

Established Name: Balsalazide Disodium Capsules, 750 mg

Labeling Deficiencies:

1.

CONTAINER (Bottles of 30s, 280s, and 350s):

Please separate the strength from the net quantity statement by inserting “Rx only” statement between them.

CARTON (10 X 10)

See CONTAINER comment above.

BLISTER

Please revise the individual blister to read “Balsalazide Disodium Blister” since only one capsule will be
packaged in one blister.

INSERT:

a.

GENERAL COMMENTS:

i. Please use italicized font for phrases such as “in vivo” and “in vitro” throughout the text.
ii. Revise “ug” to “mcg”.

ii. Please justify the amount of sodium.(approximately 86 mg) on the label.

HIGHLIGHTS

i.  Add “Initial U.S. Approval: 2000" please refer to the template.

i. Addthe “RECENT MAJOR CHANGES" section, please refer {o the template.

FULL PRESCRIBING INFORMATION: CONTENTS*

Please separate this section from the HIGHLIGHTS and FULL PRESCRIBING INFORMATION
sections by lines. Please refer to the template.

FULL PRESCRIBING INFORMATION
i. 1 INDICATIONS AND USAGE
Revise “Balsalazide” to “Balsalazide disodium capsules”
i. Add margin markers to 2.2 and 5.1.
ii. 11 DESCRIPTION

Please add components of printing ink and “titanium dioxide” to the list of inactive
ingredients



iv. 12.3 Pharmacokinetics

Elimination, penultimate paragraph, revise “3-6 g"to “3t0 6 g".

Submit labels and labeling electronically in final print format.

Prior to approval, it may be necessary to revise your labeling subsequent to approved changes for the
reference listed drug. In order to keep ANDA labeling current, we suggest that you subscribe to the daily
or weekly updates of new documents posted on the CDER web site at the following address -

http://www fda.qgov/cder/cdernew/listserv.html

To facilitate review of your next submission please provide a side—by-side comparison of your proposed
labeling with your last labeling submission with all differences annotated and explained.

NOTES/QUESTIONS TO THE CHEMIST:

5/31/06- Emailed chemist Shanaz Read about the sodium content of this drug product. The Pl state
approximately 86 mg of sodium. | need her to verify this amount.

FOR THE RECORD:
MODEL LABELING- This review is partially based on the labeling of Colazal ® Capsules of Salix
Pharmaceuticals, Inc., NDA 20-610/S-016 approved December 20, 2006. Salix received PED exclusivity and
then the ODE exclusivity. Because the ODE overrides the Waxman-Hatch exclusivity, all information relating to
this indication in pediatric patients was carved out of the labeling. No BPCA statements was used except in the
Use in Specific Populations section of the Highlighted area as well as the Pediatrics section (8.4). A labeling
template was created to reflect the ODE exclusivity and PEDs, OND and OCC were consulted. Kim Dettelbach
(OCC) okay the carve out template on 9/12/07. The labeling template was emailed to the participating firms on

1.

9/13/07.
PATENT/ EXCLUSIVITIES
Patent Data — for NDA 20-610
No Expiration Use Use File |Labeling impact
Code
4412992 July 8, 2006 I None
4,412,992 Jan 8, 2007
*PED
Exclusivity Data — for NDA 20-610
Use Description .
Code/sup Expiration Code Labeling Impact
PED Jun 20, 2010 Carve out
NPP Dec 20, 2009 New patient population (pediatric) Carve out
ODE Dec 20, 2013 Orphan Drug Exclusivity (pediatric) Carve out
PED Jun 20, 2014 Associated with ODE exclusivity Carve out
MANUFACTURING FACILITY
Apotex Inc.
150 Signet Drive

Toroto, Ontario MOL 1T9
Canada

[Chemist review #1]
SCORING:

NDA - N/A
ANDA - N/A

STORAGE CONDITIONS:

NDA - Store at 25°C (77°); excursions permitted between 15° and 30°C (59° and 86°F). See
USP Controlled Room Temperature.




ANDA -  Store at 20° to 25°C (68° to 77°F); excursions permitted between 15° and 30°C (59° and 86°F). See
USP Controlled Room Temperature.

6. DISPENSING RECOMMENDATIONS:
NDA - None listed in labeling.
ANDA - Dispense in a tight, light-resistant container [see USP].

7. INACTIVE INGREDIENTS:
The listing of inactive ingredients in the DESCRIPTION section of the package insert is not consistent with the
listing of inactive ingredients found in the statement of components and composition.
[Chemist review #1]

The inactive ingredients for the drug product are:

Capsule shell- titanium dioxide, gelatin (b) (4)
Capsule content- colloidal silicon dioxide, magnesium stearate,
Printing ink: shellac, (b) (4) propylene glycol, red iron oxide, strong

ammonia solution

Since only the printing ink contain iron oxide, the calculations for elemental iron intake is not
necessary.

| ask firm to add the components of the printing ink and titanium dioxide.
8. PACKAGING CONFIGURATIONS:
NDA- Bottles of 280
Bottles of 500

ANDA-  Bottles of 30s, 280s, 350s and unit dose blister packs (10 x 10)

9. CONTAINER/CLOSURE SYSTEM: [Chemist review 1]

Fill Size Bottle Type Cap Type
30 120 cc White round HDPE bottles Seal CRC
280 750 cc White round HDPE bottles Seal-non CRC
350 950 cc White round HDPE bottles Seal- non CRC
U-D (0) @) clear film from  (b) (4)

and aluminum foil from (b) (4)

10. The capsule debossing has been accurately described in the HOW SUPPLIED section as required by
21 CFR 206, et al. (Imprinting of Solid Oral Dosage Form Products for Human Use; Final Rule,
effective 9/13/95).

ANDA- " white, opague body and white opaque cap, imprinted “APO B750” in red ink.

11. Insert states that effect of food intake was not studied (PHARMACOKINETICS, Absorption)
Bioequivalence review is acceptable as of 10/17/07.

12. NDC numbers: 30 capsules- NDC 60505-2575-3
NDC numbers: 280 capsules- NDC 60505-2575-7
NDC numbers: 350 capsules- NDC 60505-2575-4
Unit dose bliser packs- NDC 60505-2575-0

Date of Review: October 17, 2007 Dates of Submission: November 3, 2005 and September 24,
2007

Primary Reviewer. Thuyanh Vu Date:

Team Leader: Lillie Golson Date:




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

Thuyanh Vu
10/24/2007 08:37:39 AM
LABELING REVIEWER

ILillie Golson
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APPROVAL SUMMARY
REVIEW OF PROFESSIONAL LABELING
DIVISION OF LABELING AND PROGRAM SUPPORT
LABELING REVIEW BRANCH

ANDA Number: 77-883 Dates of Submission: October 31 and November 9, 2007
Applicant's Name: Apotex, Inc.

Established Name: Balsalazide Disodium Capsules, 750 mg

BASIS OF APPROVAL.:
APPROVAL SUMMARY

Container Labels: (Bottles of 30s, 280 and 350s)
Satisfactory in final print as of October 31, 2007

Carton Label: (10 x10)
Satisfactory in final print as of October 31, 2007

Blister Label:
Satisfactory in final print as of October 31, 2007

Professional Package Insert Labeling:
Satisfactory in final print as of November 9, 2007, blister-labeling insert.

Revisions needed post-approval: None

BASIS OF APPROVAL:

Was this approval based upon a petition? No

What is the RLD on the 356(h) form: Colazal

NDA Number: 20-610

NDA Drug Name: Colazal

NDA Firm: Salix Pharmaceuticals, Inc.

Date of Approval of NDA Insert and supplement #  November 2, 2007/ S-017
Has this been verified by the MIS system for the NDA? yes

Was this approval based upon an OGD labeling guidance? no

Basis of Approval for the Container Labels: side-by-side

Other Comments: Colazal had pediatric exclusivity and then orphan drug exclusivity. Pediatric indication,

study and dosing were “carved out” from the generic labeling. Consults were submitted to the PEDs,
Division and OCC for clearance. Read FTR below.

NOTES/QUESTIONS TO THE CHEMIST:

5/31/06- Emailed chemist Shanaz Read about the sodium content of this drug product. The PI state
approximately 86 mg of sodium. | need her to verify this amount.

FOR THE RECORD:

1. MODEL LABELING- This review is partially based on the labeling of Colazal ® Capsules of Salix
Pharmaceuticals, Inc., NDA 20-610/S-017, approved 11/2/07. Salix received PED exclusivity and then the ODE
exclusivity. Because the ODE overrides the Waxman-Hatch exclusivity, all information relating to this indication
in pediatric patients was carved out of the labeling. No BPCA statements was used except in the Use in
Specific Populations section of the Highlighted area as well as the Pediatrics section (8.4). A labeling template
was created to reflect the ODE exclusivity and PEDs, OND and OCC were consulted. Kim Dettelbach (OCC)
okay the carve out template on 9/12/07. The labeling template was emailed to the participating firms on
9/13/07.



PATENT/ EXCLUSIVITIES
Patent Data — for NDA 20-610

No Expiration Use Use File |Labeling Impact
Code
4412992 July 8, 2008 Il None
4,412,992 Jan 8, 2007
*PED
Exclusivity Data — for NDA 20-610
Use - Description .
Code/sup Expiration Code P Labeling Impgct
PED Jun 20, 2010 Carve out
NPP Dec 20, 2009 New patient population (pediatric) Carve out
ODE Dec 20, 2013 Orphan Drug Exclusivity (pediatric) Carve out
PED Jun 20, 2014 Associated with ODE exclusivity Carve out
MANUFACTURING FACILITY
Apotex Inc.
150 Signet Drive
Toroto, Ontario MOL 1T9
Canada

[Chemist review #1]

SCORING:
NDA - N/A
ANDA - N/A

STORAGE CONDITIONS:

NDA - Store at 25°C (77°); excursions permitted between 15° and 30°C (59° and 86°F). See
USP Controlled Room Temperature.

ANDA -  Store at 20° to 25°C (68° to 77°F); excursions permitted between 15° and 30°C (59° and 86°F). See
USP Controlled Room Temperature. '

DISPENSING RECOMMENDATIONS:
NDA - None listed in labeling.
ANDA - Dispense in a tight, light-resistant container [see USP].

INACTIVE INGREDIENTS:

The listing of inactive ingredients in the DESCRIPTION section of the package insert is not consistent with the
listing of inactive ingredients found in the statement of components and composition.

[Chemist review #1]

The inactive ingredients for the drug product are:
Capsule shell- titanium dioxide, gelatin (b) (4)
Capsule content- colloidal silicon dioxide, magnesium stearate,

Printing ink: shellac, (b) (4) , propylene glycol, red iron oxide, strong
ammonia solution

Since only the printing ink contain iron oxide, the calculations for elemental iron intake is not
necessary.

| ask firm to add the components of the printing ink and titanium dioxide.
PACKAGING CONFIGURATIONS:
NDA- Bottles of 280

Bottles of 500

ANDA-  Bottles of 30s, 280s, 350s and unit dose blister packs (10 x 10)

CONTAINER/CLOSURE SYSTEM: [Chemist review 1]

Fill Size - Bottle Type Cap Type
30 120 cc White round HDPE bottles Seal CRC
280 750 cc White round HDPE bottles Seal-non CRC
350 950 cc White round HDPE bottles Seal- non CRC




10.

11.

12.

13.

u-D (6) 4) " clear film from . (b) @)
and aluminum foil from (b) (4)

The capsule debossing has been accurately described in the HOW SUPPLIED section as required by
21 CFR 206, et al. (Imprinting of Solid Oral Dosage Form Products for Human Use; Final Rule,
effective 9/13/95).

ANDA-  white, opaque body and white opaque cap, imprinted “APO B750" in red ink.

Insert states that effect of food intake was not studied (PHARMACOKINETICS, Absorption)
Bioequivalence review is acceptable as of 10/17/07.

NDC numbers: 30 capsules- NDC 60505-2575-3
NDC numbers: 280 capsules- NDC 60505-2575-7
NDC numbers: 350 capsules- NDC 60505-2575-4
Unit dose bliser packs- NDC 60505-2575-0

In AF dated 10/31/07- Apotex provided justification of their sodium content. The sodium content of their capsule

is approximately 86 mg.

Date of Review: November 15, 2007 Dates of Submission: October 31, 2007 and November 9, 2007

Primary Reviewer:  Thuyanh Vu _ Date:

Team Leader: Lillie Golson Date:
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CHEMISTRY REVIEW
Chemistry Review Data Sheet

Chemistry Review Data Sheet

1. ANDA 77-883

2. REVIEW #: 1

3. REVIEW DATE: September 26, 2006
4. REVIEWER: Shahnaz Read

5. PREVIOUS DOCUMENTS: NA

6. SUBMISSION(S) BEING REVIEWED:

Submission(s) Reviewed Document Date
Original Submission November 3, 2005
Amendment in response to “Refuse to Receive June 15, 2006
Letter”

7. NAME & ADDRESS OF APPLICANT:

Name: Apotex Inc.
. 380 Elgin Mills Road East

Address: Richmond Hills, Ontario
Canada L4C 5H2

U.S. Representative: Tammy Mclntire
Apotex Corp.
2400 North Commerce Parkway, Suite 400
Weston, FL 33326

Telephone: 954-349-4217

Fax: 954-349-4233

8. DRUG PRODUCT NAME/CODE/TYPE:

a) Proprietary Name: ® @)
b) Non-Proprietary Name (USAN): Balsalazide Disodium
¢) British adopted name (BAN): Balzalazide

Page 3 of 21



~ CHEMISTRY REVIEW
Chemistry Review Data Sheet

9. LEGAL BASIS FOR SUBMISSION:
The basis for this ANDA submission is the RLD Colazal® (Balsalazide Disodium) Capsules
(NDA 20-610) held by Salix Pharmaceuticals. The applicant has filed Paragraph III
certification for U.S. patent 4,412,992 which was to expire on July 8, 2006 but has been
granted pediatric exclusivity up to January 8, 2007 and seeks approval after expiration of the
patent. The applicant also certifies that according to the “Orange Book” the drug does not
have any unexpired marketing exclusivity.

10. PHARMACOL. CATEGORY: For Treatment of Active Ulcerative Colitis
11. DOSAGE FORM: Capsules

12. STRENGTH/POTENCY: 750 mg

13. ROUTE OF ADMINISTRATION: Oral

14. Rx/OTC DISPENSED: X _Rx OTC

15. SPOTS (SPECIAL PRODUCTS ON-LINE TRACKING SYSTEM):
SPOTS product — Form Completed

x___Not a SPOTS product

16. CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR
FORMULA, MOLECULAR WEIGHT:
Chemical Names: (E)-5-[[4-[[(2-carboxyethyl)amino]carbonyl]phenyl]azo]-2-
hydroxybenzoic acid, disodium salt, dihydrate.
(E)-5-[[p-[(2-carboxyethyl)carbamoyl]phenyl}azo} saliccylic acid,
disodium salt, dihydrate.Molecular Formula: C;,H;CI,N;O.HCI.H;O;

Molecular Weight:  401.32 (437.32 for the dihydrate)

Page 4 of 21



CHEMISTRY REVIEW
Chemistry Review Data Sheet

Chemical Structure:

0, ONs
OH, T
: "\
21,0
\Q‘f“ . ONs
I \/T

17. RELATED/SUPPORTING DOCUMENTS:

A. DMFs:
ITEM 1 , DATE
DMF # |TYPE |HOLDER |ppreneepn | CODE' | STATUS REVIEW |COMMENT
COMPLETED
(®) @) I @ T b@ 1 Inadequate | Sept 25, 2006 | DMF holder
has been
-1 notified
111 1 4 NA
I 1 4 NA
i 4 NA
I T 4 NA

! Action codes for DMF Table:

1 —- DMF Reviewed.

Other codes indicate why the DMF was not reviewed, as follows:
2 -Type 1 DMF

3 — Reviewed previously and no revision since last review

4 — Sufficient information in application

5 — Authority to reference not granted

6 — DMF not available

7 — Other (explain under "Comments")

% Adequate, Inadequafe, or N/A (There is enough data in the application, therefore the DMF did
not need to be reviewed)

B. Other Documents:

DOCUMENT » APPLICATION NUMBER DESCRIPTION

NA

Page 5 of 21




CHEMISTRY REVIEW
Chemistry Review Data Sheet

18. STATUS:

CONSULTS/ CMC
RELATED RECOMMENDATION DATE REVIEWER
REVIEWS

Microbiology NA

EES Acceptable 8/29/06 S. Adams

Methods Validation NA

Labeling Pending

Bioequivalence Pending

EA Satisfactory

Radiopharmaceutical | NA

19. ORDER OF REVIEW

The application submission(s) covered by this review was taken in the date order of
receipt. _ X Yes No  Ifno, explain reason(s) below:

Page 6 of 21




CHEMISTRY REVIEW

Chemistry Assessment Section

The Chemistry Review for ANDA 77-883

The Executive Summary

I. Recommendations

A. Recommendation and Conclusion on Approvability
Not Approvable

B. Recommendation on Phase 4 (Post-Marketing) Commitments, Agreements, and/or
Risk Management Steps, if Approvable
NA

II. Summary of Chemistry Assessments

A. Description of the Drug Product(s) and Drug Substance(s)
The drug substance and drug product are not compendial. Balsalazide Disodium
Dihydrate is a stable, odorless, orange to yellow microcrystalline powder. It is freely
soluble in water and isotonic saline, sparingly soluble in methanol and ethanol, and
practically insoluble in all other organic solvents. It is delivered intact to the colon
where it is cleaved by bacterial azoreduction to release equimolar quantities of
mesalamine which is the therapeutically active portion of the molecule and 4-
aminobenzoyl-B-alanine which is inert. The mechanism of action of mesalamine is
unknown, but it is believed to be topical rather than systemic.

The product is a hard gelatin capsule containing 750 mg of Balsalazide Sodium
Dihydrate and excipients. The process consists of comprises of (b) (4)

encapsulation and packaging. The ca-psules are available in bottles of 30, 280 and 350
capsules and 10x10 blister packs.

B. Description of How the Drug Product is Intended to be Used
For Treatment of Active Ulcerative Colitis, the usual dose in adults is three 750 mg
capsules be taken three times a day for a total daily dose of 6.75 grams for a duration of
8 weeks. The capsules contain granules of balsalazide disodium which are insoluble in
acid and designed to be delivered to the colon intact where the bacterial azoreductases
cleave the compound to release mesalamine and 4-aminobenzoyl-B-alanine. The
recommended dose of 6.75 g/day provides 2.4 g of free S-aminosalicylic acid
(mesalamine).

C. Basis for Approvability or Not-Approval Recommendation
The firm needs to resolve issues related to drug product specifications and other
deficiencies as noted in the deficiency letter.

Page 7 of 21
Following this page, 10 pages withheld in full- (b)(4) Chemistry review #1
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31.

32.

33.

34.

35.

- CHEMISTRY REVIEW

Chemistry Assessment Section

(b) (4)

MICROBIOLOGY
NA

SAMPLES AND RESULTS/METHODS VALIDATION STATUS
NA

LABELING
Pending

ESTABLISHMENT INSPECTION
Acceptable 8/29/06.

BIOEQUIVALENCE
Pending

ENVIRONMENTAL IMPACT CONSIDERATIONS/CATEGORICAL
EXCLUSION:
A categorical exclusion from the requirement of an Environmental Assessment or
Environmental Impact Statement is requested in accordance with 21 CFR 25.31(a).
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CHEMISTRY REVIEW

Chemistry Assessment Section

36. CHEMISTRY COMMENTS TO BE PROVIDED TO THE APPLICANT

ANDA: 77-883 APPLICANT: Apotex Inc.
DRUG PRODUCT: Balsalazide Disodium Capsules, 750 mg

A. The deficiencies presented below represent MINOR deficiencies.

1.

10.
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CHEMISTRY REVIEW

Chemistry Assessment Section

. Comments:

. Please provide updated stability data for the exhibit batches.
. The labeling and bioequivalence portions of your application are under review.
Deficiencies, if any, will be conveyed to you under separate cover.

Sincerely yours,

/See qppended electronic signature page/

Florence S. Fang

Director

Division of Chemistry II

Office of Generic Drugs

Center for Drug Evaluation and Research

Page 20 of 21




~ CHEMISTRY REVIEW

Chemistry Assessment Section

cc:  ANDA 77-883
DIV FILE
Field Copy

Endorsements:
HFD-645/SRead/9-26-06
HFD-645/SFurness/10-6-06
HFD-617/YKong/10-11-06

F/T by:

VAFIRMSAM\APOTEX\LTRS&REV\77883R 1.doc

TYPE OF LETTER: MINOR
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CHEMISTRY REVIEW
Chemistry Review Data Sheet

Chemistry Review Data Sheet

1. ANDA 77-883

2. REVIEW #: 2

3. REVIEW DATE: February 26, 2007
4. REVIEWER: Shahnaz Read

5. PREVIOUS DOCUMENTS:

Submission(s) Reviewed Document Date
Original Submission November 3, 2005
Amendment in response to “Refuse to Receive June 15, 2006
Letter”

6. SUBMISSION(S) BEING REVIEWED:

Submission(s) Reviewed Document Date
Minor Amendment November 8, 2006

7. NAME & ADDRESS OF APPLICANT:
Name: Apotex Inc.
380 Elgin Mills Road East

Address: Richmond Hills, Ontario
Canada L4C 5H2
U.S. Representative: John G. Lay
Apotex Corp.
2400 North Commerce Parkway, Suite 400
Weston, FL. 33326
Telephone: 954-349-4217
Fax: 954-349-4233

8. DRUG PRODUCT NAME/CODE/TYPE:
a) Proprietary Name: ~ ®) )
b) Non-Proprietary Name (USAN): Balsalazide Disodium
¢) British adopted name (BAN): Balzalazide

Page 3 of 21




10.

11.

12.
13.

14.

15.

16.

CHEMISTRY REVIEW
Chemistry Review Data Sheet

LEGAL BASIS FOR SUBMISSION:

The basis for this ANDA submission is the RLD Colazal® (Balsalazide Disodium) Capsules
(NDA 20-610) held by Salix Pharmaceuticals. The applicant has filed Paragraph III
certification for U.S. patent 4,412,992 which was to expire on July 8, 2006 but has been
granted pediatric exclusivity up to January 8, 2007 and seeks approval after expiration of the
patent. The applicant also certifies that according to the “Orange Book” the drug does not
have any unexpired marketing exclusivity.

PHARMACOL. CATEGORY: For Treatment of Active Ulcerative Colitis
DOSAGE FORM: Capsules

STRENGTH/POTENCY: 750 mg

ROUTE OF ADMINISTRATION: Oral

Rx/OTC DISPENSED: X Rx OTC

SPOTS (SPECIAL PRODUCTS ON-LINE TRACKING SYSTEM):

SPOTS product — Form Completed

x __Not a SPOTS product

CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR
FORMULA, MOLECULAR WEIGHT:
Chemical Names: (E)-5-[[4-[[(2-carboxyethyl)amino]carbonyl]phenyl]azo]-2-
hydroxybenzoic acid, disodium salt, dihydrate.
(E)-5-[[p-[(2-carboxyethyl)carbamoyl]phenyl }azo} saliccylic acid,
disodium salt, dihydrate.Molecular Formula: C;,H;CI,N3;0.HC1.H,0;

Molecular Weight:  401.32 (437.32 for the dihydrate)
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CHEMISTRY REVIEW
Chemistry Review Data Sheet

Chemical Structure:

o, ONs
n\N
210
\O\“/'n ONa
I \/T

17. RELATED/SUPPORTING DOCUMENTS:

A.DMTFs:
ITEM DATE
DMF # [TYPE | HOLDER REFERENCED CODE' | STATUS? REVIEW |[COMMENT
COMPLETED
(b) (4) I (b) (4) (b) (4) 1 Adequate February 26,
2007
111 4 NA
111 4 NA
I 4 NA
111 4 NA

! Action codes for DMF Table:

1 — DMF Reviewed.

Other codes indicate why the DMF was not reviewed, as follows:
2 —Type 1 DMF

3 —Reviewed previously and no revision since last review

4 — Sufficient information in application

5 — Authority to reference not granted

6 — DMF not available

7 — Other (explain under "Comments")

? Adequate, Inadequate, or N/A (There is enough data in the application, therefore the DMF did
not need to be reviewed)

B. Other Documents:

DOCUMENT APPLICATION NUMBER __DESCRIPTION

NA

Page 5 of 21



‘  _ CHEMISTRY REVIEW

Chemistry Review Data Sheet

18. STATUS:
CONSULTS/ CMC
RELATED RECOMMENDATION DATE REVIEWER
REVIEWS
Microbiology NA
EES Acceptable 10/24/06 S. Adams
Methods Validation NA
Labeling Acceptable 11/20/07
Bioequivalence Acceptable 10/24/07
EA Satisfactory
Radiopharmaceutical | NA

19. ORDER OF REVIEW

The application submission(s) covered by this review was taken in the date order of
receipt. _ X Yes No  Ifno, explain reason(s) below:

Page 6 of 21




' CHEMISTRY REVIEW

Chemistry Assessment Section

The Chemistry Review for ANDA 77-883

The Executive Summary

I. Recommendations

A. Recommendation and Conclusion on Approvability
Approvable for CMC

B. Recommendation on Phase 4 (Post-Marketing) Commitments, Agreements, and/or
Risk Management Steps, if Approvable
NA

II. Summary of Chemistry Assessments

A. Description of the Drug Product(s) and Drug Substance(s)
The drug substance and drug product are not compendial. Balsalazide Disodium
Dihydrate is a stable, odorless, orange to yellow microcrystalline powder. It is freely
soluble in water and isotonic saline, sparingly soluble in methanol and ethanol, and
practically insoluble in all other organic solvents. It is delivered intact to the colon
‘where it is cleaved by bacterial azoreduction to release equimolar quantities of
mesalamine which is the therapeutically active portion of the molecule and 4-
aminobenzoyl-B-alanine which is inert. The mechanism of action of mesalamine is
unknown, but it is believed to be topical rather than systemic.

The product is a hard gelatin capsulé containing 750 mg of Balsalazide Sodium
Dihydrate and excipients. The process consists of comprises of (b) 4)

encapsulation and packaging. The capsules are available in bottles of 30, 280 and 350
capsules and 10x10 blister packs.

~ B. Description of How the Drug Product is Intended to be Used
For Treatment of Active Ulcerative Colitis, the usual dose in adults is three 750 mg
capsules be taken three times a day for a total daily dose of 6.75 grams for a duration of
8 weeks. The capsules contain granules of balsalazide disodium which are insoluble in
acid and designed to be delivered to the colon intact where the bacterial azoreductases
cleave the compound to release mesalamine and 4-aminobenzoyl-B-alanine. The
recommended dose of 6.75 g/day provides 2.4 g of free 5-aminosalicylic acid
(mesalamine).

C. Basis for Approvability or Not-Approval Recommendation
All CMC issues have been resolved

Page 7 of 21
Following this page, 11 pages withheld in full- (b)(4) Chemistry review #2



CHEMISTRY REVIEW

Chemistry Assessment Section

30. MICROBIOLOGY
NA

31. SAMPLES AND RESULTS/METHODS VALIDATION STATUS
NA

32. LABELING
Acceptable 11/20/07.

33. ESTABLISHMENT INSPECTION
Acceptable 10/24/06.
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CHEMISTRY REVIEW

Chemistry Assessment Section

34. BIOEQUIVALENCE
Acceptable 10/24/07.

35. ENVIRONMENTAL IMPACT CONSIDERATIONS/CATEGORICAL
EXCLUSION:

A categorical exclusion from the requirement of an Environmental Assessment or
Environmental Impact Statement is requested in accordance with 21 CFR 25.31(a).

36. CHEMISTRY COMMENTS TO BE PROVIDED TO THE APPLICANT
None
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Chemistry Assessment Section

cc: ANDA 77-883
DIV FILE
Field Copy

Endorsements:
HFD-645/SRead/2/26/07
HFD-645/SFurness/3/1/07

HFD-617/thinchliffe/3/2/07;TLiu/11/23/07
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DIVISION OF BIOEQUIVALENCE DISSOLUTION REVIEW

ANDA No. 77-883

Drug Product Name  Balsalazide Disodium Capsules
Strength 750 mg

Applicant Name Apotex Inc.

Submission Date(s) November 3, 2005
Amendment Date June 15, 2006

First Generic No

Reviewer Devvrat Patel, Pharm.D.

File Location V:\firmsam\Apotex\Itrs&rev\77883D1105.doc
EXECUTIVE SUMMARY

This is a review of the dissolution testing data only.

There is no USP method for this product, but there is an FDA-recommended method. The
firm conducted dissolution testing with a non-FDA-recommended method. The firm
should conduct dissolution testing with the FD A-recommended method.

The firm also submitted additional dissolution testing (as recommended per P05-006.doc)
using 900 m! of 4 different media (0.1N HCI, pH 4.5 Buffer, pH 6.8 Buffer, and pH 7.4
Buffer) with apparatus 1 (basket) at 100 rpm. Although this method differs from the
current FDA-recommended dissolution method with respect to apparatus and speed, the
additional dissolution testing is acceptable and need not be repeated (see comments on

page 4).
The firm has not submitted all electronic summary tables.

The DBE will review the fasted BE study at a later date.



TABLE 1. SUBMISSION CONTENT. CHECKLIST

Did the firm use the FDA-recommended dissolution method'

Did the firm use the USP dissolution method

testing

Did the firm use 12 units of both test and reference in dissolution

Did the firm provide complete dissolution data (all raw data,
range, mean, % CV, dates of dissolution testing)

method

Did the firm conduct dissolution testing with its own proposed

Is FDA method in the public dissolution database (on the web)

SAS datasets
| submitted to
the electronic
document

| room (edr)

Fasting BE study PR parameters -
Plasma concentrations
. Fed BE study PR parameters -
Plasma concentrations
Other study PK parameters

Plasma concentrations

Are all eight electronic summary biotables present

Are electronic summary biotables in pdf format

OO0O0O0ONNK K | O K O0s

DAL IO O X O O

D‘D'@&K«EDDD O 0|0 R0

B

If the answer to either of the last two questions is no, indicate which summary biotables are

+ . Not present: 3,5,6
o Notin pdf format: N/A

Reviewer’s Comment: In future apphcatlons to facilitate the review process, the firm should submit all CTD electronic summary

biotables in word format.

Fon



RLD METHOD

Medium

Volume
Temperature
Apparatus
Rotational Speed
Specification

Potassium Phosphate buffer, pH 6.8
900 ml

37°C

2 (paddle) with sinkers

50 rpm ‘

NLT gg; % (Q) in 30 minutes

Source of Method: NDA # 20-610/SCS-011 Chemistry Review-Jul 20, 2005.

ADDITIONAL RECOMMENDED DISSOLUTION METHODS (as per P05-006.doc)

Medium 0.1N HC], pH 4.5 Buffer, pH 6.8 Buffer, and pH 7.4 Buffer
Volume ‘900 ml ‘
Temperature 37°C

Apparatus 1 (Basket)

Rotational Speed 100 rpm

Submitted by Firm? | Yes

Table 1. Summary of In Vitro Dissolution Data

5 min

30 min i

‘45 mln

50256 Apotex / 043-11 | 750 mg Dissolution: Apparatus 1 12 31 (22-45) 59 (46-73) 80 (68-85) 94 (88-98) | 101(96-103) 101 (97-104)
Caps (basket)
50256 Colazal® / 750 mg Speed of Rotation: 100 rpm 21 (0-36) 58 (42-74) 79(61-90) | 94(79-102) | 102 (94-106) 102 (95-106)
311208 Caps Medium: Water : '
: Volume: 900 mL 12

Temperature: 37°C
Specification: Not provided
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COMMENTS:
1. The DBE recommended the following dissolution testing for Balsalazide Capsules in a review
of protocol, P05-006:

a. Because basalazide acts locally in the GI tract (not systemically), evaluation of
dissolution is important in determining whether an equivalent amount of drug from each
formulation (test and reference), is delivered to the sites of activity in the GI tract. The
OGD recommends that the applicant compare the dissolution performance of its
Balsalazide Disodium Capsules to that of Colazal® in dissolution media of varying pH.
Varying pH conditions should be studied to approximate the varying pH conditions that
balsalazide disodium capsules will be subjected to throughout the GI tract. Therefore, the
OGD asks that the dissolution of Balsalazide Disodium Capsules be compared to that of
Colazal® under the following pH conditions: ‘

(1) 0.IN HCI

(2) apH 4.5 buffer
(3) apH 6.8 buffer
(4) apH 7.4 buffer

Since this is a capsule product, the OGD asks that the dissolution testing be conducted
using USP apparatus 1 (Basket) at 100 rpm using 900 ml of the above dissolution media.

b. For its stability and quality controls program, the applicant should perform dissolution
testing of its Balsalazide Disodium Capsules using the FDA-recommended dissolution

method:
Medium Water
Volume 900 mL
Temperature 37°C
Apparatus Basket
Rotational Speed 100 rpm

¢. Because of the rapid rate of dissolution of mesalamine at neutral pH, the applicant should
use sampling times of 5, 10, 15, 20, 30, 45, and 60 minutes during dissolution testing.
This will help ensure that the investigator will be able to calculate the similarity factor
(£2) to compare test and reference dissolution profiles. To determine f2, it is necessary °
that at least two of the dissolution values obtained before the plateau of the dissolution
profile (% of labeled amount dissolved versus time) is reached.




2. Recently, the dissolution method for the RLD was revised as follows:

Medium Potassium Phosphate buffer, pH 6.8
Volume 900 ml

Temperature 37°C

Apparatus 2 (paddle) with sinkers

Rotational Speed 50 rpm

Sampling Times 10, 20 and 30 minutes
Specification NLT Eg; % (Q) in 30 minutes

Source of Method: NDA# 20-610/SCS-011 Chemistry Review-Jul 20, 2005.

The firm conducted dissolution testing for their Balsalazide disodium capsules, 750 mg, and
Colazal® Capsules, 750 mg, in 900 ml of water using apparatus 1 (basket) at 100 rpm as per old
RLD method. The firm should therefore conduct dissolution testing using the current RLD
method: 900 ml of potassium phosphate buffer pH 6.8 using apparatus 2 (paddle) with sinkers at
50 rpm.

3. The firm also submitted additional dissolution testing (as recommended per P05-006.doc)
using 900 ml of 4 different media (0.1N HCI, pH 4.5 Buffer, pH 6.8 Buffer, and pH 7.4 Buffer)
with apparatus 1 (basket) at 100 rpm. Although this method differs from the current FDA-
recommended dissolution method with respect to apparatus and speed (basket at 100 rpm vs.
paddle at 50 rpm), the additional dissolution testing is acceptable and need not be repeated
because this testing is to evaluate if an equivalent amount of drug from each formulation (test
and reference) is delivered to the sites of activity in the GI tract. The dissolution performance of
the test product is comparable to the reference product under these conditions.

- Dissolution data submitted by the firm is attached below:

Dissol. pdf

DEFICIENCY COMMENTS:

1. . The firm should conduct dissolution testing using the FDA-recommended method:
900 ml of potassium phosphate buffer pH 6.8 using apparatus 2 (paddle) with sinkers
at 50 rpm. The samples should be taken at 5, 10, 15, 20, 30, 45, 60, 80 and 120

minutes.



RECOMMENDATIONS:

The in vitro dissolution testing conducted by Apotex Inc., on its test product, Balsalazide
Disodium Capsules, 750 mg, comparing it to Salix Pharma’s Colazal® Capsules, 750 mg, is
incomplete.
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Review of Two Bioequivalence Studies and In Vitro Dissolution Testing

L. Executive Summary

In this application, the firm, Apotex, Inc. submitted an in vivo fasting bioequivalence
(BE) study comparing its Balsalazide Disodium Capsules, 750 mg to the reference-listed
drug (RLD), Colazal® Capsules, 750 mg by Salix Pharmaceuticals, Inc. (NDA #: 20-610).
The fasting BE study was designed as a two-way, two-group crossover study in healthy,
adult males subjects (Treatment Group No. 01, N = 36, Treatment Group No. 02, N =41).
The male subjects received a single oral dose of 3 x 750 mg capsules. In this study there
was no statistical significant group-by-treatment effect. The subjects were combined into
one group for pharmacokinetic and statistical analyses, N=72 (5 subjects voluntarily
withdrew).

Statistical analyses of plasma concentration data for the parent compound, balsalazide
demonstrates bioequivalence. The balsalazide results including all subjects, N =72 (point
estimate, 90% CI) are: LAUCy of 1.01, 93.60-108.15%, LAUC,, of 1.00, 93.40-108.15%,
and LCpax of 1.00, 91.83-109.69%.

Statistical analyses of plasma concentration data for the metabolite, mesalamine (5-ASA)
does not demonstrate bioequivalence. The results for mesalamine including all subjects,
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N =72 (point estimate, 90% CI) are: LAUCy of 0.88, 73.94-105.42%, LAUC,, of 0.89,
79.16-100.23%, and LCpax 0f 0.86, 74.25-100.30%.

The firm concluded that Subject No. 34 had aberrant plasma mesalamine concentrations
in the fasting BE study. The firm conducted a re-dosing fasting BE study consisting of
five (5) subjects (subject Nos. 1, 34, 44, 49 and 61). The redose data confirmed that the
original data obtained for subject No. 34 was aberrant and supported the exclusion of this
subject from the fasting study analysis. So the subject was dropped from the study
analysis. The results for mesalamine (5-ASA) after excluding Subject No. 34, N = 71
(point estimate, 90% CI) are: LAUCt of 0.95, 82.56-109.24%, LAUC,, of 0.89, 79.16-
100.23%, and LCpx 0f 0.91, 80.72-103.68%.

The Division of Bioequivalence (DBE) agreed with the firm that Subject No. 34 had an
aberrant response to dosing. The DBE used the Studentized Residual Outlier test to
identify Subject No. 34 as a candidate for redosing. However, applying the same test
indicated that Subject No. 78 may have also had an aberrant response. Therefore, Subject
No. 78 should have been re-dosed as well. After excluding Subject Nos. 34 and 78
(N=70) from statistical analyses of the study, plasma concentration data for mesalamine
(5-ASA) does not demonstrate bioequivalence. The results (point estimate, 90% CI) are:
LAUCT of 0.90, 80.20-100.08%, LAUC, of 0.89, 79.16-100.23%, and LC.x of 0.87,
78.62-96.85%.

The firm did not provide a standard operating procedure (SOP) for selecting suspected
subjects with anomalous pharmacokinetic parameters for re-dosing study. As mentioned
above, based on the Studentized Residual Outlier test, Subject No. 78 is also considered
to have aberrant plasma mesalamine concentrations along with Subject No. 34 and should
have been re-dosed as well. Subject No. 78 could have been excluded from the re-dosing
study with bias toward favorable bioequivalence outcome. Therefore, the firm is advised
to re-dose Subject No.78 with several subjects (control group) chosen at random from the
same study (study No. 50256). Alternatively, the firm may conduct a new fasting
bioequivalence study.

The fasting BE study is considered incomplete for the above reasons and due to
insufficient analytical reports.

The firm had previously conducted dissolution in four (4) different media: (1) 0.1N HCI,
(2) pH 4.5 buffer, (3) pH 6.8 buffer, and (4) pH 7.4 buffer to establish bioequivalency
between the test and reference products. Since, this drug acts locally within the GI tract,
the evaluation of the dissolution is considered to be critical in assessing whether an
equivalent amount of drug from the test and reference formulation will be delivered to the
necessary sites of action within the GI tract. In addition the firm conducted dissolution
testing using the FDA-recommended method. The in vitro dissolution data provided by
the firm for its Balsalazide Disodium Capsules, 750 mg are acceptable. However, the
firm should acknowledge the FDA-recommended method and specification. Therefore,
the dissolution testing is incomplete.
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On September 21, 2006, the labeling for Colazal® (balsalazide disodium) Capsules was
amended to include statements pertaining to a food effect on the drug product in the
Clinical Pharmacology and Dosing and Administration sections. As the new labeling now
has information about the effect food has on absorption or administration, as per the
Food-Effect Bioavailability and Fed Bioequivalence Studies Guidance, the firm should
perform a fed study to demonstrate that food has the same effect on its test product.

This application is incomplete with deficiencies.
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III.  Submission Summary

A. Drug Product Information

Test Product Balsalazide Disodium Capsules

Reference Product Colazal® (Balsalazide Disodium) Capsules

RLD Manufacturer Salix Pharmaceuticals, Inc.

NDA No. 20-610

RLD Approval Date July 18, 2000

Indication It is indicated for the treatment of mild to moderate active
ulcerative colitis.

B. PK/PD Information'

Mechanism of Action The balsalazide molecule consists of mesalamine
covalently linked to the “carrier” 4-aminobenzoyl-
alanine. Balsalazide is insoluble in acidic media.
According to the approved Colazal® package insert,
about 99% of an ingested dose travels to the colon
where the enzyme, azoreductase, produced by colonic
bacteria, cleaves the molecule and releases
mesalamine for anti-inflammatory activity. The
mechanism whereby mesalamine exerts its therapeutic
effects in ulcerative colitis is not clear. It is thought
that systemic absorption of balsalazide is not likely to
be relevant to its therapeutic efficacy because its
active moiety mesalamine exerts its effects locally in
the colon.

Bioavailability Balsalazide is administered orally in a capsule
formation containing acid-insoluble balsalazide
disodium granules. In healthy individuals, the
systemic absorption of intact balsalazide is low and
variable, but can be higher in ulcerative colitis
patients. The absolute bioavailability is unknown.
Both balsalazide and mesalamine (5-aminosalicyclic
acid, 5-ASA) are measurable in plasma following an
oral dose of Colazal®.

Food Effect On September 21, 2006 the labeling for Colazal®
(balsalazide disodium) capsules was amended to
include statements pertaining to a food effect on the

! 1. Online-Physicians’ Desk Reference Electronic Library™. (2006). http://www.thomsonhc.com. Thomson
Micromedex: Keyword Search: Colazal® Tablets. Last accessed: 11/20/2006.
2. Online-Clinical Pharmacology (2006). http://cpip.gsm.com . World-Class Drug Information: Monographs:
Colazal® Tablets. Last updated: 09/27/2006: Last accessed: 11/20/2006.



http://www.thomsonhc.com/
http://cpip.gsm.com/
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drug product. The effect of food on the absorption of
balsalazide has been studied. The data has shown that
both the rate of absorption (Cp.x) and the extent of
absorption (AUC) are lowered, while the Tpax is
markedly prolonged, when administered along side a
high-fat meal as compared to fasting.

Tmax Peak plasma concentrations of balsalazide occur from
1 to 2 hours after single oral doses of 1.5 grams (2 x
750 mg capsule) or 2.25 grams (3 x 750 mg capsule),
whereas peak plasma concentrations of mesalamine
occurs at about 10 hours post-dosing.

Metabolism Balsalazide = undergoes extensive colorectal
metabolism, the bacterial azoreductases cleave the
compound to release mesalamine (5-aminosalicyclic
acid, 5-ASA), the therapeutically active portion, and
4-amino-beta-alanine. The compounds 5-ASA and 4-
amino-beta-alanine are further metabolized to N-
acetylated metabolites.

Excretion The major route of elimination is via the feces. Less
than <1% of parent, balsalazide and over 65% of the
metabolites is excreted in the feces. Less than 1% of
parent, balsalazide and less than 25% of the
metabolites are eliminated renally.

Half-life Balsalazide
The elimination half-life for balsalazide can not be
determined due to large intersubject variability.

Mesalamine (5-aminosalicyclic acid, 5-ASA)
The elimination half-life of 5-ASA is approximately 1

hour.
Relevant OGD or DBE ANDA #78-883, was originally submitted on
History November 03, 2005. This application was refused to

file on January 09, 2006 on the basis of the criteria set
forth in 21 § CFR 314.101 (d) (3). It was a
bioequivalency deficiency. The firm was informed
that they could not drop the outlier value from the
original data set until additional data is submitted. The
firm amended its application on June 15, 2006, to
provide the re-dosing fasting study report.

Presently, there are no generic products on the market
for Colazal® Capsules, 750 mg.

1. The OGD convened a working group of CDER
scientists and  physicians to recommend
approaches for bioequivalence assessment of
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locally-active  drug products that deliver
mesalamine to the GI tract for the treatment of
colitis. The working group met on February 22,
2005, and concluded that OGD will request the
following data to determine if a generic
formulation of Balsalazide Disodium Capsules,
750 mg is bioequivalent to the RLD, Colazal®
Capsules, 750 mg. (Source: OGD Protocol 05-006,
(v:\FIRMsNZ' ®® \proTOCOLS\05006p0105.doc

):

a. A single-dose fasting in-vivo bioequivalence
study, in healthy subjects, comparing
Balsalazide Disodium Capsules, 750 mg to the
RLD, Colazal® Capsules, 750 mg.

b. As of September 21, 2006, a single-dose fed
in-vivo bioequivalence study, in healthy
subjects, comparing Balsalazide Disodium
Capsules, 750 mg to the RLD, Colazal®
Capsules, 750 mg is also requested.

c. Please measure, both the parent compound,
balsalazide, and its active metabolite
mesalamine, (5-aminosalicyclic acid, 5-ASA)

*If balsalazide cannot be reliably measured, 5-
ASA can be used for bioequivalence statistics. The
usual adult dose of Balsalazide Disodium is three
750 mg capsules. Therefore, you may wish to
administer single doses of two or three capsules to
achieve measurable plasma concentrations. Since
the plasma concentrations of balsalazide and 5-
ASA are highly variable, the study should be
adequately powered to determine if the generic
product is bioequivalent to the RLD.

Because balsalazide acts locally in the GI tract
(rather than systemically), evaluation of
dissolution is important in determining whether an
equivalent amount of drug from each formulation,
test and reference, is delivered to the sites of
activity in the GI tract. The OGD recommends that
the applicant compare the dissolution performance
of its Balsalazide Disodium Capsules to that of
Colazal® in dissolution media of varying pH.
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Varying pH conditions should be studied to
approximate the varying pH conditions that
balsalazide disodium capsules will be subjected to
throughout the GI tract. Therefore, the OGD asks
that the dissolution of Balsalazide Disodium
Capsules be compared to that of Colazal® under
the following pH conditions:

0.1IN HCI

pH 4.5 buffer

pH 6.8 buffer

pH 7.4 buffer
Since this is a capsule product, the OGD asks that
the dissolution testing be conducted using USP
apparatus 1 (basket) at 100 rpm using 900 ml of
the above dissolution media.

. Although neither dissolution nor plasma

pharmacokinetics are a complete reflection of drug
appearance at the local site(s) of action, these
parameters together provide adequate assurance of
formulation = performance to  support a
demonstration of bioequivalence.

. For its stability and quality controls program, the

applicant should perform dissolution testing of its
Balsalazide Disodium Capsules using the FDA-
recommended dissolution method* (see No. 06
below):

Medium: Water

Volume: 900 mL

Temperature: 37°C

Apparatus: USP 1 (Basket) with sinkers
Rotational Speed: 50 rpm

Specification: NLT Eg; % (Q) in 30 min

. Because of the rapid rate of dissolution of

mesalamine at neutral pH, the applicant should use
sampling times of 5, 10, 15, 20, 30, 45, and 60
minutes during dissolution testing. This will help
ensure that the investigator will be able to
calculate the similarity factor (f2) to compare test
and reference dissolution profiles. To determine
f2, it is necessary that at least two of the
dissolution values obtained before the plateau of
the dissolution profile (% of labeled amount
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dissolved versus time) is reached.

6. Recently, the dissolution method for the RLD was
revised as follows
(V:\firmsam'| ® @ \ltrs&rev (0) (4) D0705.doc)*:

Medium: Potassium Phosphate buffer, pH 6.8

Volume: 900 ml

Temperature: 37 °C

Apparatus: USP2 (paddle) with sinkers

Rotational Speed: 50 rpm

Specification: NLT 52) % (Q) in 30 minutes
*Source of Method: NDA # 20-610/SCS-011
Chemistry Review-Jul 20, 2005.

The DBE has reviewed numerous controlled
documents, protocols, and ANDAs over the last
several years. The following ANDAs have been

reviewed in 2006: (6) (4) June 19, 2005-1°
generic), | @@ 07/15/2006), | ©@
() (@)
07/18/2005), (b) (4)

07/18/2005)," " ®X@)"(10/18/2005), #77-806 (Roxane,
July 15, 2005), and #77-807 (Mylan, 07/18/2005), and
(b)) 02/18/2006 — dissolution only).

Agency Guidance

2003 Guidance Bioavailability and Bioequivalence
Studies for Orally Administered Drug Products -
General Considerations (issued Mar 2003).

Dosage and Administration

The usual dose in adults is three 750 mg Colazal®
Capsules to be taken 3x a day for a total dose of 6.75
grams for a duration of 8 weeks. Some patients in the
clinical trials required treatment for up to 12 weeks.

Drug Specific Issues (if any)

None

10
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C. Contents of Submission

Study Types Yes/No? How many?
Single-dose fasting Yes 2

Single-dose fed No --
Steady-state No --

In vitro dissolution Yes 1

Waiver requests No --

BCS Waivers No --
Vasoconstrictor Studies No --

Clinical Endpoints No --

Failed Studies No -
Amendments Yes 1
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D. Pre-Study Bioanalytical Method Validation
Table D-1. Fasting Study No. 50256: Bioanalytical Method Validation for
Balsalazide:'
FAST 50256 DATA
Bioanalytical method validation Section 16.2.5.3 of bioanalytical report
report location
Analyte Balsalazide*
Internal standard (IS) )
This method involves the extraction of balsalazide and the
L internal standard from human EDTA Kj; Plasma by a solid
Method description

phase extraction. Samples are kept frozen at -20°C prior to
analysis and 0.200mL of plasma was used for analysis.

Limit of quantitation (ng/mL) Balsalazide: 1.00

Balsalazide: 80.59 to 84.83

Average recovery of drug range (%)

Average recovery of IS (%) 78.83
Standard curve concentrations range | Balsalazide: 1.00 to 500.40
(ng/mL)

QC concentration (ng/mL) Balsalazide: QC1: 3.02, QC2: 150.84, QC3: 351.96

QC Intraday precision range (%) Balsalazide: 3.04 to 7.61

QC Intraday accuracy range (%) Balsalazide: 98.92 to 105.78

QC Interday preCiSiOH range (%) Balsalazide: 3.22 to 5.47

QC Interday accuracy range (%) Balsalazide: 98.53 to 100.85

Bench-top stability (hrs) 23 hours at room temperature

22 days at -20°C

Stock stability (days) IS: 196 days at -20°C

Processed stability (hrs) 96 hours at room temperature

Freeze-thaw stability (cycles) 4 at -20°C and 4 at -80°C

Long-term storage stability (days) 195 days at -20°C and 5 days at -80°C

QC3 diluted 2 fold: CV (%) 3.10 % Nominal (%) 100.56 %

Dilution integrity DQC diluted 20 fold: CV (%) 2.48 % Nominal (%) 99.23 %

Human plasma samples (EDTA K; as anti-coagulant) from 10
different individual human blank sources were tested for
interfering peaks at the retention time of balsalazide and the
internal standard. None of the sources showed significant
interference at the retention time of balsalazide or the internal
standard.

Selectivity

I Table provided by firm
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Table D-2. Fasting Study No. 50256: Bioanalytical Method Validation for
Mesalamine (5-Aminosalicyclic Acid, 5-ASA):'

FAST 50256

DATA

Bioanalytical method validation
report location

Section 16.2.5.3 of bioanalytical report

Analyte

5-ASA*

Internal standard (IS)

(b) (4)

Method description

This method involves the extraction of 5-ASA and the internal
standard from human EDTA K; Plasma by a protein
precipitation followed by solid phase extraction. Samples are
kept frozen at -20°C prior to analysis and 0.400mL of plasma
was used for analysis.

Limit of quantitation (ng/mL)

5-ASA: 2.00

Average recovery of drug range (%)

5-ASA:70.04 to 71.92

Average recovery of IS (%)

72.12

Standard curve concentrations range
(ng/mL)

5-ASA: 2.00 to 601.44

QC concentration (ng/mL)

5-ASA: QCI: 6.06, QC2: 181.87, QC3: 424.37

QC Intraday precision range (%)

5-ASA: 2.15to 3.50

QC Intraday accuracy range (%)

5-ASA: 93.43 t0 97.20

QC Interday precision range (%)

5-ASA:2.43t0 3.34

QC Interday accuracy range (%)

5-ASA: 92.42 t0 96.03

Bench-top stability (hrs)

15 hours at room temperature

Stock stability (days)

5-ASA: 48 days at -20°C (acidified methanol)
IS: 98 days at -20°C (acidified methanol)

Intermediate stock stability (days)

5-ASA: 45 days at -20°C (methanol)
IS: 98 days at -20°C (methanol)

Processed stability (hrs)

75 hours at room temperature

Freeze-thaw stability (cycles)

4 at -20°C and 4 at -80°C

Long-term storage stability (days)

68 days at -20°C

QC3 diluted 2 fold: CV (%) 1.19 % Nominal (%) 91.39 %

Dilution integrity DQC diluted 20 fold: CV (%) 0.72 % Nominal (%) 94.07 %
Human plasma samples (EDTA K; as anti-coagulant) from 10
different individual human blank sources were tested for

. interfering peaks at the retention time of 5-ASA and the

Selectivity

internal standard. None of the sources showed significant
interference at the retention time of 5-ASA or the internal
standard.

! Table provided by firm
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ANDA #: 77-883 Balsalazide Disodium Capsules, 750 mg Apotex
Review of Bioequivalence Studies and In Vitro Dissolution Testing Reviewer: April C. Braddy, Ph.D.

Table D-3. Fasting Study No. 50256: Additional Table for Bioanalytical Method
Validation for Balsalazide and S5-Aminosalicyclic Acid (5-ASA,

Mesalamine)lz
SOPs submitted Yes Yes
20% Chromatograms included Yes Serially Yes
(Y/N) Selected?
Is Bioanalytical method acceptable? NO

!: Additional table provided by reviewer.

Reviewer’s Comments: The bioanalytical method validation is incomplete. The firm
does not provide the bioanalytical summary tables for balsalazide and mesalamine for the
fasting study, No. 50256. Also, for the re-dosing fasting study No. 60045, the firm does
not provide the bioanalytical method validation summary tables for balsalazide and
mesalamine.

E. In Vivo Study

1. Single-dose Fasting Bioequivalence Study

Study Summary, Fasting Bioequivalence Study
Study No. 50256
Study Design A single center, bioequivalence, open-label, single-
dose, randomized, two-way crossover study
No. of subjects enrolled 77
No. of subjects completing 72
No. of subjects analyzed 72
Subjects (Healthy or Patients?) | Healthy, smoker or non-smoker
Sex(es) included (how many?) [ Male: | 72 | Female: | N/A
Test product Balsalazide Disodium Capsules
Reference product Colazal” Capsules
Strength tested 750 mg
Dose 3 x 750 mg capsules (single-dose)

Table E1-1. Summary of Statistical Analysis, Point Estimates and 90% Confidence
Intervals for Balsalazide

Summary of Statistical Analysis, Fasting Bioequivalence Study
Additional Information in Appendix, Table A1-9 and Table A1-10

BALSALAZIDE
Parameter Point Estimate 90% Confidence Interval
LAUCt 1.01 93.60-108.15%
LAUC,, 1.00 93.40-107.80%

LCax 1.00 91.83-109.69%
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ANDA #: 77-883 Balsalazide Disodium Capsules, 750 mg Apotex
Review of Bioequivalence Studies and In Vitro Dissolution Testing Reviewer: April C. Braddy, Ph.D.

Table E1-2. Summary of Statistical Analysis, Point Estimates and 90% Confidence
Intervals for Mesalamine (5-ASA) with and without Subject No. 34 and
Subject No. 78 in the Fasting Bioequivalence Study

Summary of Statistical Analysis, Fasting Bioequivalence Study
Additional Information in Appendix, Table A1-13, Table A1-14, Table A1-17, Table A1-18, Table
Al1-20, and Table A1-21
MESALAMINE - All Subjects
Parameter Point Estimate 90% Confidence Interval
LAUCt 0.88 73.94-105.42%
LAUC,, 0.89 79.16-100.23%
LChax 0.86 74.25-100.30%
MESALAMINE - EXCLUDING SUBJECT NO. 34
Parameter Point Estimate 90% Confidence Interval
LAUCt 0.95 82.56-109.24%
LAUC,, 0.89 79.16-100.23%
LChax 0.91 80.72-103.46%
MESALAMINE - EXCLUDING SUBJECT NO. 78
Parameter Point Estimate 90% Confidence Interval
LAUCy 0.83 70.96-97.64%
LAUC, 0.89 78.94-100.50%
LChax 0.83 72.35-95.24%
MESALAMINE - EXCLUDING SUBJECT NO. 34 AND 78
Parameter Point Estimate 90% Confidence Interval
LAUCt 0.90 80.20-100.08%
LAUC,, 0.89 79.16-100.23%
LCrax 0.87 78.62-96.85%

Reviewer’s Comments:

1. Seventy-seven (77) healthy, adult male subjects were enrolled in the study. The
subjects were divided and dosed in two separate groups. Treatment Group No. 01
consisted of thirty-six (36) healthy, adult male subjects (Nos. 01 to 20, and 22 to 37)
and Treatment Group No. 02 consisted of forty-one (41) healthy, adult male subjects
(Nos. 21, 38 to 50, 52 to 67, and 69 to 79). Five of the subjects voluntarily withdrew
from the study prior to Period II dosing. For Treatment Group No. 01, thirty-five (35)
of the subjects completed the study. For Treatment Group No. 02, thirty-seven (37) of
the subjects completed the study. A total of seventy-two (72) subjects completed the
study and their data were used for BE statistical evaluations.

2. The firm reported that the subjects enrolled in the study were ‘members of the
community at large.” The subjects were all male and have similar demographic
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Review of Bioequivalence Studies and In Vitro Dissolution Testing

Balsalazide Disodium Capsules, 750 mg Apotex
Reviewer: April C. Braddy, Ph.D.

profiles and baseline characteristics, such as age, height, and weight. There were
seven (7) days in between dosing of the two groups.

The firm and reviewer used the group-by-treatment effect in the statistical model to
calculate the pharmacokinetic (PK) parameters. Based on the statistical analysis, the
firm and reviewer concluded there is no significant group-by-treatment interaction.
Therefore, the data for all seventy-two (72) subjects were combined for
pharmacokinetic and statistical analyses.

The firm determined that Subject No. 34 had an aberrant response to dosing. Minimal
plasma concentration data was obtained for mesalamine (5-ASA). After dosing with
Treatment A (test product, Balsalazide Disodium Capsules, 3 x 750 mg) in Period I,
detectable concentrations for mesalamine were only obtained for two time points, 16
and 24.0-hours post-dose, 3.14 and 5.13 ng/mL, respectively. The firm stated in their
report, ‘Subject No. 34 showed only 2 detectable concentrations for 5-ASA and the
concentration appeared to be still rising as the second concentration was higher than
the first one, demonstrating that something happened regarding the
biotransformation of balsalazide to 5-ASA for this subject. Due to this inadequate PK
profile, the data from this subject was excluded from pharmacokinetic and statistical
analyses only for 5-ASA.” After dosing in Period II with Treatment B (RLD product,
Colazal® Capsules, 3 x 750 mg), detectable concentrations for mesalamine were
obtained for ten time points, beginning with 5.0- and ending with 32.0-hour post-
dose. The concentration of 5-ASA increased and then decreased over this time to 0.0
ng/mL.

The reviewer performed the Studentized Residual Outlier test (a = 0.05, |3.290|) on
the data from all the subjects that completed the fasting study for mesalamine. Based
on the results, both Subject Nos. 34 and 78 had aberrant plasma mesalamine
concentrations.

Subject No. Cmax
34 -5.26895 - -4.88221
78 4.24489 - 3.96864
Subject AUCy AUC; Cunax
Ratio Ratio Ratio
No. A/B A/B A/B
34 0.008 - 0.002
78 35.02 - 17.10

These subjects represent two extremes. Subject No. 34 represents the lower extreme
and Subject No. 78 represents the higher extreme. This means they would have
opposite effects on the results of the fasting study. If Subject No. 34 is dropped the

16
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Review of Bioequivalence Studies and In Vitro Dissolution Testing Reviewer: April C. Braddy, Ph.D.

10.

1.

confidence interval (CI) values will increase; if Subject No. 78 is dropped then the CI
values will decrease.

The firm conducted a re-dosing fasting BE study consisted of five (5) subjects
(Subject Nos. 1, 34, 44, 49 and 61). Subject No. 78 was not included in the re-dosing
study.

Statistical analyses of plasma concentration data for the parent compound, balsalazide
demonstrate bioequivalence. The balsalazide results including all subjects, N =72
(point estimate, 90% CI) are: LAUCt of 1.01, 93.60-108.15%, LAUC, of 1.00,
93.40-108.15%, and LCpax of 1.00, 91.83-109.69%.

Statistical analyses of plasma concentration data for the metabolite, mesalamine (5-
ASA)] does not demonstrate bioequivalence. The results for mesalamine including all
subjects, N =72 (point estimate, 90% CI) are: LAUCr of 0.88, 73.94-105.42%,
LAUC, of 0.89, 79.16-100.23%, and LC,,x of 0.86, 74.25-100.30%.

When Subject No. 34 is dropped from the study analysis, the 90% Cls are within the
acceptable range of 80-125% for log-transformed AUCrt, and Cp.x for mesalamine
(see Table E1-2).

When Subject No. 78 is dropped from study analysis, the 90% Cls are not within the
acceptable range of 80-125% for log-transformed AUCy, AUC, and Cpax for
mesalamine (see TableE1-2).

When both Subjects 34 and 78 are dropped, the 90% ClIs are not within acceptable
range of 80-125% for log-transformed for AUC,, and C,,,x for mesalamine (see Table
E1-2).
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Table E1-3. Reanalysis of Study Samples for Balsalazide”

Study No. 50256
Randomized, Open-Label, 2-Way Crossover, Bioequivalence Study of Balsalazide 750 mg Capsule and Colazal®
Following a 2250 mg dose in Healthy Subjects Under Fasting Conditions

Number of samples reanalyzed Number of recalculated .values used after
reanalysis

Reason why assay was repeated Actual number % of Total Assays Actual number % of Total Assays

T R T R T R T R
Pharmacokinetic' 0 0 0.0 0.0 0 0 0.0 0.0
Analytical repeat 108 120 3.01 3.34 52 68 1.45 1.89
Unacceptable internal standard response 4 8 0.11 0.22 4 8 0.11 0.22
Incomplete analysis 1 0 0.03 0.0 1 0 0.03 0.0

Sample concentration above upper limit of

quantification 36 46 1.00 1.28 36 46 1.00 1.28
Sample reanalyzed to obtain confirming value 66 66 1.84 1.84 11 14 0.31 0.39
Sample repeated or reinjected by error 1 0 0.03 0.0 0 0 0.0 0.0
Total 108 120 3.01 3.34 52 68 1.45 1.89

"fno repeats were performed for pharmacokinetic reasons, insert "0.0" throughout table
T Balsalazide disodium 750 mg capsule (3 x 750 mg capsules), (Apotex inc., Canada), Lot No: 043-11
R Balsalazide disodium (Colazal®) 750 mg capsule (3 x 750 mg capsules), (Salix Pharmaceuticals, Inc., USA), Lot No: 311208

*: Table provided by firm




ANDA #: 77-883 Balsalazide Disodium Capsules, 750 mg

Review of Bioequivalence Studies and In Vitro Dissolution Testing

Table E1-4. Reanalysis of Study Samples Mesalamine, 5-ASA”

Apotex

Reviewer: April C. Braddy, Ph.D.

Study No. 50256

Randomized, Open-Label, 2-Way Crossover, Bioequivalence Study of Balsalazide 750 mg Capsule and Colazal®
Following a 2250 mg dose in Healthy Subjects Under Fasting Conditions

Number of samples reanalyzed Number of recai::llla;tleyi i\;alues used after
Reason why assay was repeated Actual number % of Total Assays Actual number % of Total Assays

T R T R T R T R
Pharmacokinetic' 0 0 0.0 0.0 0 0 0.0 0.0
Analytical repeat 57 59 1.59 1.64 56 52 1.56 1.45
Poor chromatography 3 4 0.08 0.11 3 4 0.08 0.11
Unacceptable internal standard response 28 19 0.78 0.53 28 19 0.78 0.53
Incomplete analysis 14 8 0.39 0.22 14 8 0.39 0.22

Sample concentration above upper limit of

quantification 11 19 0.31 0.53 11 19 0.31 0.53
Sample reanalyzed to obtain confirming value 1 0.03 0.22 0 2 0.0 0.06
Sample repeated or reinjected by error 0 1 0.0 0.03 0 0 0.0 0.0
Total 57 59 1.59 1.64 56 52 1.56 1.45

"fno repeats were performed for pharmacokinetic reasons, insert "0.0" throughout table

T Balsalazide disodium 750 mg capsule (3 x 750 mg capsules), (Apotex inc., Canada), Lot No: 043-
R Balsalazide disodium (Colazal®) 750 mg capsule (3 x 750 mg capsules), (Salix Pharmaceuticals, Inc., USA), Lot No: 311208

*: Table provided by firm

Did use of recalculated plasma concentration data change study outcome? Uncertain

11
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Reviewer’s Comments: A total of three-hundred and forty-four (344) balsalazide and
mesalamine plasma samples were reassayed during this fasting study, 228 and 116
respectively. They were all reassayed for analytical reasons. No samples were reassayed
for pharmacokinetic (PK) reasons. One hundred and twenty (120) of the recalculated
values for balsalazide were used in pharmacokinetic (PK) and statistical analyses. While,
the majority of the balsalazide samples were reassayed for the analytical reason, “to
Obtain Confirming Value’, only twenty-five (25) of the recalculated values were used in
PK and statistical analyses. One-hundred and eight (108) of the recalculated values for
mesalamine were used in PK and statistical analyses. In the bioanalytical report of the
electronic submission, the tables for balsalazide and mesalamine can not be retrieved. In
addition, the links in the bioanalytical report for these tables go to different places in the
document and not to the table themselves. Therefore, an accurate assessment of the
criteria for reanalysis and the acceptability of the recalculated values for balsalazide and
mesalamine, can not be made at this time.

Reviewer’s Comments: The 90% confidence intervals are within the acceptable range of
80-125% for log transformed AUCr, AUC,, and C,x for balsalazide. The 90%
confidence intervals are within the acceptable range of 80-125% for log transformed
AUCrt, and Cp, for mesalamine (5-ASA) after excluding Subject No.34 from study
analysis. However, after excluding Subject Nos. 34 and 78 from study analysis, the 90%
confidence intervals are not within the acceptable range of 80-125% for log transformed
AUC,, and C, for mesalamine. The fasting BE study is incomplete.

20
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Apotex
Reviewer: April C. Braddy, Ph.D.

2. Single-dose Re-dosing Fasting Bioequivalence Study

Study Summary, Re-dosing Fasting Bioequivalence Study

Study No. 60045

Study Design

A single-center, randomized, Re-dosing, open-label,
two-way crossover study

No. of subjects enrolled 5

No. of subjects completing 5

No. of subjects analyzed

5 (subject Nos.

01, 34, 44,49 and 61)

Subjects (Healthy or Patients?) | Healthy

Sex(es) included (how many?) | Male: \ 5 \ Female: |
Test product Balsalazide Disodium Capsules
Reference product Colazal” Capsules

Strength tested 750 mg

Dose 3 x 750 mg capsules (single-dose)

Table E2-1. Summary of Pharmacokinetic Results, Ratio Test-A/Reference-B for

Balsalazide

Project No. 50256 (Original Study) Project No. 60045 (Re-dosing Study
AUCy AUG, Cmax AUCy AUC, Cnax
Subject Ratio Ratio Ratio Subject Ratio Ratio Ratio
No. A/B A/B A/B No. A/B A/B A/B
34 2.74 2.69 2.27 34 0.83 0.83 1.13
61 0.79 0.81 1.36 61 1.06 1.04 0.90
49 1.02 1.07 0.88 49 0.65 0.68 0.96
44 1.16 1.14 1.27 44 0.80 0.83 0.62
01 0.96 0.96 0.90 01 1.88 1.70 1.86

Table E2-2. Summary of Pharmacokinetic Results, Test-A/Reference-B for

Mesalamine (5-ASA)

Project No. 50256 (Original Study)

Project No. 60045 (Re-dosing Study

AUCt AUG, Chnax AUCy AUC, Chnax

Subject Ratio Ratio Ratio Subject Ratio Ratio Ratio
No. A/B A/B A/B No. A/B A/B A/B
34 0.008 - 0.002 34 0.65 0.72 0.56
61 1.62 - 1.13 61 1.46 1.26 1.50
49 1.65 1.69 1.65 49 0.80 0.81 1.28
44 1.24 1.25 1.30 44 1.05 0.93 0.77
01 0.62 0.58 0.53 01 1.08 1.40 1.52
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Reviewer’s Comments: The firm re-dosed Subject No. 34 along with four (4) additional
subjects. Subject Nos. 01, 44, 49 and 61 were included in the re-dosing fasting study. The
redose data showed that the PK parameter T/R ratio data for all redosed subjects within
the range of the data of all subjects of the original fasting study (the original study data
excluding Subject No. 34). The redose data, therefore confirmed that the original data
obtained for Subject No. 34 were aberrant and support the exclusion of this subject from
the fasting study analysis for mesalamine.

Table E2-3. Summary of Statistical Analysis, Point Estimates and 90% Confidence
Intervals for Balsalazide and Mesalamine, 5-ASA

Summary of Statistical Analysis, Re-dosing Fasting Bioequivalence Study
Additional Information in Appendix, Table A2-9, Table A2-10, Table A2-13, and Table A2-14
BALSALAZIDE

Parameter Point Estimate 90% Confidence Interval

LAUCt 1.01 66.64-153.68%

LAUC,, 1.00 69.13-143.30%

LChax 1.09 80.39-147.06%

e

Parameter Point Estimate 90% Confidence Interval

LAUCy 0.95 67.00-133.68%

LAUC,, 1.00 69.97-141.69%

LCrax 1.03 60.14-174.80%
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Table E2-4. Reanalysis of Study Samples for Balsalazide”

Study No. 60045
Re-dosing Study From An Open-label, 2-way Crossover, Bioequivalence Study of Balsalazide 750 mg Capsule and Colazale Following a 2250 mg Dose in Healthy
Subjects under Fasting Conditions

Number of samples reanalyzed Number of recalculated .values used after
reanalysis

Reason why assay was repeated Actual number % of Total Assays Actual number % of Total Assays

T R T R T R T R

Pharmacokinetic' 0 0 0.0 0.0 0 0 0.0 0.0
Analytical repeat 3 2 1.20 0.80 3 2 1.20 0.80
Unacceptable internal standard response 1 0 0.40 0.0 1 0 0.40 0.0

Sample concentration above upper limit of

quantification 2 2 0.80 0.80 2 2 0.80 0.80
Total 3 2 1.20 0.80 3 2 1.20 0.80

"fno repeats were performed for pharmacokinetic reasons, insert "0.0" throughout table
T Balsalazide disodium 750 mg capsule (3 x 750 mg capsules), (Apotex inc., Canada), Lot No: 043-11
R Balsalazide disodium (Colazal®) 750 mg capsule (3 x 750 mg capsules), (Salix Pharmaceuticals, Inc., USA), Lot No: 311208

" Table provided by firm
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Re-dosing Study From An Open-label, 2-way Crossover, Bioequivalence Study of Balsalazide 750 mg Capsule and Colazale Following a 2250 mg Dose in Healthy
Subjects under Fasting Conditions

Study No. 60045

Number of samples reanalyzed

Number of recalculated values used after

reanalysis
Reason why assay was repeated Actual number % of Total Assays Actual number % of Total Assays
R T R R T R
Pharmacokinetic' 0 0 0.0 0.0 0 0 0.0 0.0
Analytical repeat 1 1 0.40 0.40 1 1 0.40 0.40
Unacceptable internal standard response 1 1 0.40 0.40 1 1 0.40 0.40
Total 1 1 0.40 0.40 1 1 0.40 0.40

"fno repeats were performed for pharmacokinetic reasons, insert "0.0" throughout table
T Balsalazide disodium 750 mg capsule (3 x 750 mg capsules), (Apotex inc., Canada), Lot No: 043-11

R Balsalazide disodium (Colazal®) 750 mg capsule (3 x 750 mg capsules), (Salix Pharmaceuticals, Inc., USA), Lot No: 311208

" Table provided by firm
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Did use of recalculated plasma concentration data change study outcome? No

Reviewer’s Comments: A total of seven (7) balsalazide and mesalamine (5-ASA)
plasma samples were reassayed, 5 and 2, respectively. They were all reassayed for
analytical reasons. No samples were reassayed for pharmacokinetic reasons. All of the
recalculated values were used in pharmacokinetic and statistical analyses. The analytical
reasons for repeat analysis are acceptable and in accordance with the firm’s SOPs.

Reviewer’s Comments: The results for the re-dosing fasting study is considered
incomplete. Based on the statistical results from Studentized Residual Outlier test (o =
0.05); both Subject Nos. 34 and No. 78 had aberrant plasma mesalamine concentrations.
However, the firm did not include Subject No.78 in the re-dosing study. These two
subjects are on opposite ends of the extremity and they produce opposite effects on the
results of the fasting study. When Subject No. 34 was dropped from PK and statistical
analyses the 90% confidence intervals are within the acceptable range of 80-125% for log
transformed AUCrt, and Cy,ax for mesalamine (5-ASA). However, after excluding Subject
Nos. 34 and 78 from study analysis, the 90% confidence intervals are not within the
acceptable range of 80-125% for log transformed AUC,, and C,x for mesalamine. In
addition, the firm did not provide a SOP for selecting suspected subjects with anomalous
pharmacokinetic parameters for re-dosing study. Therefore, the re-dosing study is
incomplete.

25



26

ANDA #: 77-883 Balsalazide Disodium Capsules, 750 mg Apotex
Review of Bioequivalence Studies and In Vitro Dissolution Testing Reviewer: April C. Braddy, Ph.D.
F. Formulation
Location in appendix See Appendix, Section B, Table B-1
Are inactive ingredients within I1G limits? Yes

If yes, list ingredients outside of limits | --
If a tablet, is the product scored? N/A

If yes, which strengths are scored? --

Is scoring of RLD the same as test? --

Is the formulation acceptable? YES

If not acceptable, why? --

Reviewer’s Comments: The formulation for this product is acceptable. The inactive
ingredients for Apotex’s formulation of Balsalazide Disodium Capsules, 750 mg are
within the FDAs IIG limits. The formulation contains a hard gelatin capsule —
white/white = ® @ and red printing ink. The composition of the hard gelatin capsule is
located in the chemistry review (V:\FIRMSAM\Apotex\ L TRS&REV\77883R1.doc).

G. In Vitro Dissolution

Location in appendix See Appendix, Section D, Table D-1

Source of Method (USP, FDA or Firm) | FDA

Medium Phosphate Buffer, pH 6.8

Volume (mL) 900

USP Apparatus type II (Paddle)

Rotation (rpm) 50

Firm’s proposed specifications None

FDA-recommended specifications NLT 522 (Q) in 30 minutes

F2 metric calculated? N/A

If no, reason why F2 not calculated --

Is method acceptable? NO

If not then why? Firm should acknowledge the FDA-
recommended specification.

Reviewer’s Comments: The DBE previously reviewed the dissolution testing and data
for Apotex’s test product, Balsalazide Disodium Capsules, 750 mg (V:\DIVISION\BIO\
Bio Temporary-Ra\77883D1105.doc). The firm had conducted dissolution in four (4)
different media: (1) 0.1N HCI, (2) pH 4.5 buffer, (3) pH 6.8 buffer, and (4) pH 7.4 buffer
to establish bioequivalency between the test and reference products. The firm also had
conducted dissolution testing using a non-FDA recommended method. The firm was
informed that they should conduct dissolution testing using the FDA-recommended
method. The firm complied with the request. The in vitro dissolution testing and data
provided by the firm for its Balsalazide Disodium Capsules, 750 mg using the FDA-
recommended method was acceptable. The reviewer stated in the dissolution review,
‘The firm also submitted additional dissolution testing as recommended in protocol PO5-
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006. Although this method differs from the current FDA-recommended dissolution
method with respect to apparatus and speed, the additional dissolution testing is
acceptable and need not be repeated (see comments on page 4).” It was still suggested to
the firm via a deficiency letter to conduct dissolution testing using the current FDA-
recommended method. The firm once again complied with the DBE request and amended
it ANDA submission on October 16, 2006. The in vitro dissolution testing and data
provided by the firm for its Balsalazide Disodium Capsules, 750 mg using the current
FDA-recommended method is acceptable. However, the firm did not propose a
specification, but balsalazide does meet the FDA-recommended specification at the S;
level. Therefore, the firm should acknowledge the FDA-recommended method and
specification. The dissolution testing method and data are incomplete.

H. Waiver Request(s)

None.

L. Deficiency Comments

1. The DBE agreed with the firm that Subject No. 34 had aberrant plasma mesalamine
concentrations, based on the Studentized Residual Outlier test, and should be redosed
for verification of the aberrant response to dosing. The test results also indicated that
Subject No. 78 had an aberrant response to dosing and should have been re-dosed as
well but was not included in the re-dosing study. Therefore, Subject No. 78 could
have been excluded from the re-dosing study with bias toward favorable
bioequivalence outcome. The firm is advised to re-dose Subject No.78 with several
subjects (control group) chosen at random from the same study (study No. 50256).
Alternatively, the firm may conduct a new fasting bioequivalence study. Therefore,
the fasting BE study and the re-dosing study are incomplete.

2. The firm does not provide a standard operating procedure (SOP) for selecting
suspected subjects with anomalous pharmacokinetic parameters for re-dosing study.

3. In the bioanalytical report for Study No. 50256, the firm does not provide the
summary tables for balsalazide and mesalamine (5-ASA).

For balsalazide, the following tables are missing from Section 16.2.51 of the
Bioanalytical Report:

Table 2A. Plasma EDTA K3 Balsalazide Concentrations (ng/mL) in Humans

Table 2B. Plasma EDTA K3 Balsalazide Concentrations (ng/mL) in Humans

Table 3. Repeat Analysis Results for Balsalazide in Human Plasma EDTA K3

Table 4. Summary of Study Sample Reassays

Table 5A and 5B. Summary of Analytical Runs

Table 6.  Calibration Curve Parameters for Balsalazide Calibration Standards in
Human Plasma EDTA K3
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Table 7.  Analytical Performance: Back-Calculated Concentration (ng/mL) of
Balsalazide Calibration Curve Standard in (Human) (Plasma EDTA K3)

Table 8.  Analytical Performance of Balsalazide Quality Control Samples in Human
Plasma EDTA K3

For mesalamine, the following tables are missing from Section 16.2.5.1 of the
Bioanalytical Report:

Table 10A. Plasma EDTA K3 5-ASA Concentrations (ng/mL) in Humans

Table 10B. Plasma EDTA K3 5-ASA Concentrations (ng/mL) in Humans

Table 11. Repeat Analysis Results for 5-ASA in Human Plasma EDTA K3

Table 12. Summary of Study Sample Reassays

Table 13A and 13B. Summary of Analytical Runs

Table 14. Calibration Curve Parameters for 5-ASA Calibration Standards in
Human Plasma EDTA K3

Table 15. Analytical Performance: Back-Calculated Concentration (ng/mL)
of 5-ASA Calibration Curve Standard in (Human) (Plasma EDTA
K3)

Table 16. Analytical Performance of Balsalazide Quality Control Samples in
Human Plasma EDTA K3

3. In the re-dosing fasting study No. 60045, the firm does not provide the bioanalytical
method validation summary tables for balsalazide and mesalamine.

4. The firm conducted its dissolution testing according the FDA-recommended method.
However, the firm does not propose a specification. The firm should acknowledge
and accept the FDA-recommended method and specification.

5. On September 21, 2006 the labeling for Colazal® (balsalazide disodium) capsules has
been amended to include statements pertaining to a food effect on the drug product in
the Clinical Pharmacology and Dosing and Administration sections. As the new
labeling now has information about the effect food has on absorption or
administration, as per the Food-Effect Bioavailability and Fed Bioequivalence Studies
Guidance, the firm should perform a fed study to demonstrate that food has the same
effect on its test product.
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A.

1.

Recommendations

The single-dose in vivo fasting bioequivalence (BE) study, No. 50256 conducted by
Apotex Inc. comparing it test product, Balsalazide Disodium 750 mg Capsules,
Lot/Batch No. 043-11 to the reference-listed (RLD), Colazal® 750 mg Capsules, by
Salix Pharmaceuticals, Inc., Lot/Batch No. 311208, is incomplete for the reasons
provided in deficiency comments Nos. 01 to 03.

The single-dose in vivo Re-dosing fasting BE study, No. 60045 conducted by Apotex
Inc. comparing it test product, Balsalazide Disodium 750 mg Capsules, Lot/Batch No.
043-11 to the RLD, Colazal® 750 mg Capsules, by Salix Pharmaceuticals, Inc.,
Lot/Batch No. 311208, is incomplete for the reasons provided in deficiency comment
No. 01.

The firm should conduct an single-dose in vivo fed BE study comparing its
Balsalazide Disodium 750 mg Capsules to the RLD, Colazal® 750 mg Capsules by
Salix Pharmaceuticals, Inc.

The in vitro dissolution testing conducted by Apotex Inc., on its 750 mg strength
Balsalazide Disodium Capsules is incomplete for the reason given in deficiency
comment No. 04.

The dissolution testing should be conducted in Phosphate Buffer, pH 6.8 at 37°C +
0.5°C using apparatus II (Paddles) at 50 rpm with sinkers. The test product should
meet the following specification:

Not less than % (Q) of the labeled amount of balsalazide in the dosage form is
dissolved in 30 minutes

The firm should be informed of the deficiency comments and recommendations.

29



30

ANDA #: 77-883 Balsalazide Disodium Capsules, 750 mg Apotex
Review of Bioequivalence Studies and In Vitro Dissolution Testing Reviewer: April C. Braddy, Ph.D.

IV.  Appendix
A. Individual Study Reviews
1. Single-dose Fasting Bioequivalence Study

a. Study Design

Study Information

Study Number 50256

Study Title Randomized, Open-Label, 2-Way Crossover, Bioequivalence
Study of Balsalazide 750 mg Capsule and Colazal® Following
a 2250 mg Dose in Healthy Subjects Under Fasting
Conditions

Clinical Site SFBC Anapharm, 5160 Boul. Décarie, Suite 800, Montreal
(Quebec), Canada H3X 2H9

Principal Investigator Richard Larouche, M.D.

Study/Dosing Dates Study Dates: June 22, 2005 to July 15, 2005
Dosing Dates
Group No. 01 Group No. 02

Period I: June 22, 2005 Period I: June 28, 2005

Period II: July 6, 2005 Period II: July 12, 2005
Analytical Site SFBC Anapharm, 2050, Boul. René-Lévesque, Ouest, Sainte-

Foy (Québec), Canada G1V 2K8

Analytical Director B B.Sc.
Analysis Dates July 11, 2005 to August 17, 2005

Storage Period 56 days (June 22, 2005 to August 17, 2005)
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Treatment ID A B
Test or Reference Test Reference
Product Name Balsalazide Disodium Colazal® Capsules
Capsules
Manufacturer Apotex Inc., Canada Salix Pharmaceuticals Inc.,
USA
Batch/Lot No. 043-11 311208
Manufacture Date Not reported N/A
Expiration Date June 2007 June 2006
Strength 750 mg 750 mg
Dosage Form Capsule Capsule
Batch Size (b) (4) N/A
Production Batch Size Not reported N/A
Potency 101.7% 102.1%
Content Uniformity 101.1% 102.1%
Formulation See Section B, Table B-1 N/A
Dose Administered 3 x 750 mg Capsules 3 x 750 mg Capsules
Route of Administration Oral
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No. of Sequences 2

No. of Periods 2

No. of Treatments 2

No. of Groups 2

Washout Period 14 days
Randomization Scheme Group No. 01

Sequence AB
Subject Nos. 01, 03, 04, 08, 09, 12, 14, 16, 17, 18,
19, 24, 25, 26, 27, 32, 34, and 35

Sequence BA
Subject Nos. 02, 05, 06, 07, 10, 11, 13, 15, 20, 22,
23,28, 29, 30, 31, 33, 36, and 37

Group No. 02

Sequence AB

Subject Nos. 38, 40, 42, 45, 47, 48, 51, 52, 55, 56,
57, 60, 62, 63, 65, 68, 70, 71, 74, 76, 78, and 80

Sequence BA
Subject Nos. 21, 39, 41, 43, 44, 46, 49, 50, 53, 54,
58, 59, 61, 64, 66, 67, 69, 72,73, 75,77, and 79

Blood Sampling Times

0.0 (pre-dose), 0.167, 0.250, 0.333, 0.500, 0.667,
0.833, 1.00, 1.50, 2.00, 3.00, 4.00, 5.00, 6.00, 7.00,
8.00, 9.00, 10.0, 12.0, 16.0, 24.0, 32.0, 40.0, 48.0,
48.0, and 72.0 hours post-dose in each period.

Blood Volume Collected/Sample

1 x 3mL for balsalazide and 1 x 5 mL for 5-ASA for
each sampling time point

Blood Sample Processing/Storage

Blood samples were collected in tubes containing
EDTA K3. The blood samples were cooled in an ice
bath and were centrifuged at 3,000 rpm for at least
10 minutes at approximately 4°C. Two aliquots of at
least 0.5 mL (when possible) of plasma for
balsalazide and two aliquots of at least 0.8 mL
(when possible) of plasma for 5-ASA, were
dispensed into polypropylene tubes (as soon as
possible). The aliquots were transferred to a -20°C +
5°C freezer, pending shipment. No more than 50
minutes passed between the time of each blood draw
and the start of centrifugation for balsalazide and 5-
ASA. No more than 60 minutes and 181 minutes
passed between the start of centrifugation and

aliquot storage for balsalazide and 5-ASA,
respectively

IRB Approval Yes

Informed Consent Yes
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Subjects Demographics See Table Al-1

Length of Fasting Subjects fasted overnight for at least 10 hours and

until at least 4-hours post-dose

Length of Confinement

Subjects were confined to clinical facility from at
least 10 hours prior to drug administration until after
the 48.0-hour post-dose blood draw, in each period.

Safety Monitoring

Vital signs were not measured during the study.
However, throughout the study subjects were
monitored for adverse events.

Is the design of the fasting bioequivalence study acceptable? Yes
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b. Clinical Results
Study Demographics

Table A1-1. Demographic Profile of Subjects Completing the Fasting
Bioequivalence Study No. 50256'

Category Randomization Total
AB BA
Age (years) Mean + SD 38+9 3910 38+9
Range 23 -54 18—-54 18 — 54
Median 36 38.5 38
N 37 40 77
Age Groups <18 0 0 0
18-40 24 (64.9%) 22 (55.0%) 46 (59.7%)
41-64 13 (35.1%) 18 (45.0%) 31 (40.1%)
65-75 0 0 0
>175 0 0 0
Gender Female 0 0 0
Male 37 (100.0%) 40 (100.0%) (103.70%)
Race Black 0 2 (5.0%) 2 (2.6%)
Caucasian 33 (89.2%) 32 (80.0%) 65 (84.4%)
American Hispanic 4 (10.8%) 6 (15.0%) 10 (13.0%)
Height (cm) Mean + SD 176.4 £6.5 1755+£85 1759+7.6
Range 161.5-190.0 155.5 - 155.5 -
194.5 194.5
Median 177.5 175.75 176.5
N 37 40 77
Weight (kg) Mean £+ SD 77.9+9.6 78.1+11.5 78.0+£10.6
Range 56.9-104.4 48.1-98.4 48.1 -
104.4
Median 76.2 79.15 77.8
N 37 40 77
BMI (kg/m?) Mean £+ SD 252+3.0 252 +3.1 252+3.0
Range 19.8 -29.8 19.5-29.6 19.5-29.8
Median 25.1 25.05 25.1
N 37 40 77

A= Treatment A, Test product, Balsalazide Disodium Capsules, 750 mg by Apotex, Inc., Canada, Lot/Batch
No. 043-11

B = Treatment B, Reference Product, Colazal® Capsules, 750 mg by Salix Pharmaceuticals, Inc., USA,
Lot/Batch No. 311208

' Table provided by the firm.
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Table A1-2. Subjects Discontinued from the Fasting Bioequivalence Study, No.
50256

35

Subject Number 03

Reason Voluntarily Withdrew — Personal Reasons
Period IT (Prior to dosing)

Release Date June 29, 2006

Replacement None

Subject Number 21

Reason Voluntarily Withdrew — Personal Reasons
Period IT (Prior to dosing)

Release Date June 22, 2006

Replacement None

Subject Number 38

Reason Voluntarily Withdrew — Personal Reasons
Period I (Prior to dosing)

Release Date July 07, 2005

Replacement None

Subject Number 48

Reason Voluntarily Withdrew — Personal Reasons
Period I (Prior to dosing)

Release Date July 07, 2006

Replacement None

Subject Number 57

Reason Voluntarily Withdrew — Personal Reasons
Period IT (Prior to dosing)

Release Date June 28, 2006

Replacement None

Reviewer’s Comments: Five (5) voluntarily withdrew from the fasting study. Subject
No. 21 and 57, tested positive for THC and cocaine, respectively. However, the firm
reported them as electing to the leave the study.

Was there a difference in side effects for the test versus the reference? No
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Table A1-3. Incidence of Adverse Events Reported in the Fasting Bioequivalence

Study No. 50256'
Additional Information is located in Section 12.2 and 12.3, pp. 39-41 of the
Study Report
System Class Project No. 50256*
COSTART A B
Eye disorders
Conjunctivitis 1 (2.0%)
Gastrointestinal disorders
Constip 1 (2.0%) 1 (2.0%)
Pain abdo 4 (7.8%)
General disorders and administration site conditions
Asthenia 1 (2.0%)
Pain chest 1 (2.0%)
Infections and infestations
Herpes simplex 1 (2.0%)
Injury, poisoning and procedural complications
Hem inject site 1 (2.0%) 1 (2.0%)
Pain inject site 1 (2.0%) 4 (7.8%)
Musculoskeletal and connective tissue disorders
Pain 1 (2.0%)
Pain back 1 (2.0%)
Nervous system disorders
Dream abnorm 1 (2.0%)
Headache 2 (3.9%) 2 (3.9%)
Somnolence 2 (3.9%)
Renal and urinary disorders
Kidney calculus 1 (2.0%)
Urin abnorm 2 (3.9%)
Respiratory, thoracic and mediastinal disorders
Cough inc 1 (2.0%)
Dyspnea 1 (2.0%)
Pharyngitis 1 (2.0%)
Rhinitis 2 (3.9%)
Skin and subcutaneous tissue disorders
Ecchymosis 1 (2.0%) 1 (2.0%)
TOTAL 18 18

* 15 adverse events in Project No. 50256 could not be assigned to a treatment group.

A= Treatment A, Test product, Balsalazide Disodium Capsules, 750 mg by Apotex, Inc., Canada, Lot/Batch No. 043-
11
B = Treatment B, Reference Product, Colazal® Capsules, 750 mg by Salix Pharmaceuticals, Inc., USA, Lot/Batch No.
311208

' Table provided by firm.

Reviewer’s Comments: Fifty-one (51) adverse events were reported during the fasting
study. The firm reported that fourteen (14) of the adverse events were potentially related
to Treatment A (test product: Balsalazide Disodium 750 Capsules, 3 x 750 mg); and



ANDA #: 77-883 Balsalazide Disodium Capsules, 750 mg Apotex
Review of Bioequivalence Studies and In Vitro Dissolution Testing Reviewer: April C. Braddy, Ph.D.

eleven (11) of the adverse events were potentially related to Treatment B (reference
product: Colazal® 750 mg Capsules, 3 x 750 mg). Fifteen (15) of the adverse events
reported could not be assigned to a treatment group because they were associated with
clinically significant post-laboratory test results. Only one adverse event reported was
serious in nature. Subject No. 18 reported experiencing right renal calculus
approximately 3 days and 10 minutes after the study drug (Treatment B, reference
product: Colazal® 750 mg Capsules, 3 x 750 mg) had been administered in Period II. The
subject was hospitalized and surgery was performed. The subject underwent
ureteroscopy, cystoscopy, and extraction of right nephrolithiasis under regional
anesthesia (spinal block). He was discharged approximately 6 hours post-surgery. The
firm reported that a continuous follow-up will be performed by a physician if needed.
The firm also reported that the subject had no complications after surgery. The firm
stated in their report, ‘This serious adverse event is still unresolved and was judged to be
remotely related to the study medication since this was a pre-existing condition. This
subject had history of renal calculus in the past and he is already followed up by his
physicians.” No other serious adverse events were reported. Also, no subjects reported
experiencing emesis during the fasting study.

Was there a difference in protocol deviations for the test versus the reference? No
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Protocol, Blood Sampling Deviations and Administration of Concomitant Medication
during the Fasting Bioequivalence Study, No. 50256

Additional Information is located in Section 14.3 and 14.4, pp. 320-40

Table A1-4. Protocol Deviations during the Fasting Bioequivalence Study No.

50256’
Excluded from
Analysis due to
Subject Period | Treatment | Protocol Deviation Deviation(s)
Number
Safety PK
A total of 77 subjects were dosed instead of 80 as
. . No No
specified in the protocol.
01-50,
52-67, N/AP N/AP The medication used for this study was received at the
69-79 SFBC Anapharm Ste-Foy facility before the reception of No No
the “Non-Objection Letter” from the Therapeutic
Products Directorate.
These subjects’ 0.167-, 0.250-, 0.333-, 0.667-, 4.00-,
5.00-, 16.0-, and 72.0-hour blood collection tubes (for
01-30, balsalazide) were stored as much as 88 minutes after
38-41, sample centrifugation. However, there is no impact since
44-46, 1 A, B balsalazide is stable in plasma at room temperature for 23 No No
48-50, hours with a percentage of change of -1.48% and -1.48%.
52-54

Note: this deviation does not apply to all subjects and all
sampling times.

These blood collection tubes (for balsalazide and 5-ASA)
were centrifuged as much as 61 minutes after blood
collection:

* Subjects 16-17; 6.00-hour post-dose in Period 1; ¢
Subject 20; 24.0-hour post-dose in Period 2; * Subject 45-
49; 6.00-hour post-dose in Period 1; * Subject 52; 8.00-
hour post-dose in Period 1; « Subjects 52-54; 5.00-hour
16-17, post-dose in Period 1;  Subjects 52-55; 6.00-hour post-

20, 45- 1.2 AB dose in Period 2; ¢ Subjects 54-59; 12.0-hour post-dose in No Yes
49, 52-59 ’ ’ Period 1;  Subjects 55-57; 16.0-hour post-dose in Period
66, 67,72 1; » Subject 66-67; 0.500-hour post-dose in Period 2; ¢
Subject 72; 0.333-hour post-dose in Period 2.
Since all centrifugation start times were not within the
tested stability, these samples are rejected.
Whether these subjects’ 6.00-hour post-dose blood
collection tubes (for balsalazide) were stored within 60
52-56, minutes after sample centrifugation can not be confirmed
58-67, 2 A, B (storage time is inconclusive). No Yes
69-79
These samples can not be used for statistical analysis
since no stability data is available for this situation.
No post-study procedures were performed for this subject.
03 N/AP N/AP No No

The subject could not return to the clinical facility; a letter
was sent to the subject.

' Table provided by firm.
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Continued, Table A1-4. Protocol Deviations during the Fasting Bioequivalence Study

No. 50256
Excluded from
Subiect Analysis due to
ubjec Period | Treatment Protocol Deviation Deviation(s)
Number
Safety PK
This subject did not sign the new version of the screening
ICF dated May 1, 2005, at the moment of the screening
27 N/AP N/AP procedures. No No

However, there is no impact since the information written
in both Inform Consent Forms was equivalent.

The investigator delegate did not demonstrated by signing
the “ICF Screening Form” that he provided all
explanations of the screening informed consent.

34 N/AP N/AP No No
However, there is no impact since the volunteer signed all
pages of the screening ICF confirming that he received all
the information concerning the screening procedures.

Whether this subject’s 1.00-hour post-dose blood
collection tube (for balsalazide) was stored within 60
minutes (maximum delay of 214 minutes) after sample
47 1 A centrifugation can not be confirmed (data not recorded)
However, there is no impact since balsalazide is stable in
plasma at room temperature for 23 hours with a
percentage of change of -1.48% and -1.48%.

It cannot be confirmed if the alcohol breath test was done
on the right subject since it was performed before the
verification of the subject identity.

60 ! A However, all subject’s alcohol breath test were negative No No
and the subject confirmed that he did not consumed
alcohol-based products 24 hours prior to drug
administration.

Whether this subject’s 0.250-hour post-dose blood
collection tube (for 5-ASA) was centrifuged within 50
66 2 A minutes can not be confirmed (due to a conflicting data). No Yes

This sample can not be used for statistical analysis.

' Table provided by firm.

Reviewer’s Comments: The firm reported several protocol deviations. The firm
provided a description of the deviation and an explanation as to how it was resolved.
Upon review of this information it was determined that these deviations did not have an
impact on the outcome of this fasting BE study.
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Table A1-5. Subjects Receiving Non-Scheduled medication Prior to and During the
Fasting Bioequivalence Study, No. 50256'

Additional Information Located in Section 14.5, pp. 348

Subject . L. Medication Use
Number Medication Dosage Date(s) Time(s)
57 acyclovir 5% cream unknown 2005-07-05 09:00
2005-07-07 09:00
18 Atropinet 1 x 0.4 mg (intra- 2005-07-18 13:09
venous)
Bentylolf 1 x 20 mg (intra- 2005-07-18 08:15
muscular)
Dilaudidf 1 x1mg 2005-07-16 01:00 and every 3
(subcutaneous) hours*
2005-07-17 every 3 hours*
Gravolt Indocidf 1 x 50 mg (intra- 2005-07-16 and every 6 hours*
venous) 1 x100 2005-07-17
mg (intra-rectal) 2005-07-18 every 12 hours*
Morphinet 1 x 5 mg (intra- 2005-07-18 every 4 hours PRN*
venous)
Emtect 1 or2 x 30 mg unknown every 4 hours PRN
Démérolt 1 or2 x 50 mg unknown every 4 hours

*exact time unknown
+ active ingredient unknown
1 prescription received at the moment of discharge from the hospital on July 17, 2005.

! Table provided by firm.

Reviewer’s Comments: Two (2) subjects (Nos. 18 and 57) received concomitant
medication during this fasting study. Subject No. 57 received medication as treatment for
a cold sore prior to Period II dosing. Subject No. 18 underwent surgery and received
several medications for the treatment of right renal calculus. This was a pre-existing
condition. The firm stated in their report that, ‘The subject had a history of renal calculus
in the past and he is already followed up by his physicians.’
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Table A1-6. Blood Sampling Time Deviations during the Fasting Bioequivalence
Study No. 50256

Blood Sampling Time Deviations
Period 1 Period 2
Subject Number 01-09, 10, 11, 14, 15, 18, 20-43, | 01, 02, 04-19, 22-47, 49, 50,
45-48, 50, and 52-79 52, 56, 58, 60, 61, 64, 66, 67,
and 69-79
Time Range 1 minute (late) to 59 minutes 2 minutes (early) to 3 hours
(late) and 2 minutes (late)

Reviewer’s Comments: The firm reported several blood sampling time deviations. The
blood sampling deviations were insignificant and did not have an impact on the outcome
of the fasting study. In Period I and II, the blood sampling time deviations for balsalazide
occurred within 10 minutes of the scheduled time point except for a few samplings at
time 1.50-hour post-dose and 10.0-hours post-dose or later. For mesalamine (5-ASA), the
blood sampling time deviations all occurred within 10 minutes except for a few samples
at 2.0, 3.0- and 10.0-hours post dose or later. The greatest time point deviations of 59
minutes and 3 hours and 2 minutes occurred at the 72-hour post-dose sampling time. The
majority of the blood sampling deviations were either due to difficulty drawing blood or
for a technical reason.

Reviewer’s Comments: The reported adverse events, protocol and blood sampling time
deviations, along with the administration of concomitant medication to subjects did not
have an impact on the outcome nor the integrity of this fasting study.
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c. Bioanalytical Results

Reviewer’s Comments: The firm does not provide the summary tables for analytical
performance: back-calculated concentration (ng/mL) of calibration curve standard in
(human) (Plasma EDTA K3), and analytical performance of quality control samples in
human plasma EDTA K3 for balsalazide and mesalamine (5-ASA), in the bioanalytical
report.

Table A1-7. Chromatograms Provided in the Bioanalytical Report of the Fasting
Study, No. 2005-998

Any interfering peaks in chromatograms? No

Were 20% of chromatograms included? Yes

Were chromatograms serially or randomly selected? Serially

Chromatograms provided for Subject Nos. 01, 02, 04, 05, 06, 07, 08, 09, 10,

11,12, 13, 14, 15, 16, and 17

42

Are the chromatograms acceptable? Yes

Table A1-8. Standard Operation Procedures used for Analysis of Zaleplon Plasma
Samples in the Fasting Bioequivalence Study,

Firm Provided SOPs Yes

SOP No. Effective Date of SOP SOP Title

Determination of Balsalazide in Human EDTA Kj;
Plasma over a Concentration Range of 1 to 500
ANI 8584.01 January 26, 2004 ng/mL using High-Performance Liquid
Chromatographic Method with Tandem Mass
Spectrometry Detection

Preparation, Identification and Acceptance Criteria
ANI 153.07 December 11, 2002 of Stock Solutions, Calibration Standards, Quality
Control Samples and Reference Solutions

ANI 156.08 July 01, 2003 Sample Reassays and Reporting of Final

Concentrations
ANI 157.04 April 28, 2003 Appl.ication of Chromatographic Methods to
Routine Drug Analysis
Were the SOPs appropriate? Yes
Number of Samples Re-assayed 344
Number of Pharmacokinetic Repeats 0
Were the reassays consistent with objective criteria in SOP? Uncertain
Impact of Repeat-assays on the study outcome Uncertain
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Reviewer’s Comments: (on analytical study)

1. The firm provides all the relevant SOPs for performing sample analysis in the fasting
study.

2. The firm does not provide summary tables in the bioanalytical report for balsalazide
and mesalamine (5-ASA). The summary tables missing include (1) plasma EDTA K3
concentration (ng/mL) in Humans, (2) Repeat analysis results in human plasma
EDTA K3, (3) Summary of study sample reassays, (4) Summary of analytical runs,
(5) Calibration curve parameters for calibration standards in human plasma EDTA
K3, (6) Analytical performance: back-calculated concentration (ng/mL) of calibration
curve standard in (human) (Plasma EDTA K3), and (7) Analytical performance of
quality control samples in human plasma EDTA K3

3. The reviewer can not make an accurate assessment of the criteria for reanalysis and

the acceptability of the recalculated values for balsalazide and mesalamine (5-ASA),
because the summary tables with the original and repeat values are not provided.

Conclusion: The bioanalytical method is incomplete.
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d. Pharmacokinetic and Statistical Results for Balsalazide

Table A1-9. Arithmetic Mean of Pharmacokinetic Parameters, N = 72 (SAS Output)
Mean plasma balsalazide concentrations are presented in Table A1-12 and Figure

Al-1
PARAMETER TEST REFERENCE RATIO T/R
MEAN1 %CV MEAN2 %CV

AUG 1415.29 43.24 1434.87 50.12 0.99
AUCr 1300.29 44.10 1317.30 52.29 0.99
CMAX 358.80 58.48 361.64 62.72 0.99
KE 0.02 18.13 0.02 28.73 0.96
THALF 36.54 17.56 35.99 22.09 1.02
TMAX 0.70 85.95 0.65 45.75 1.07

Table A1-10. Geometric Mean and 90% Confidence Intervals, N =72 (SAS Output)

PARAMETER TEST | REFERENCE | RATIO 90% CI
T/R
LSM1 LSM2 RLSM12 | LOWERCI12 | UPPERCII2
LAUG, 1287.19 1283.56 1.00 93.40 107.68
LAUCy 1179.59 1172.41 1.01 93.60 108.15
LCMAX 312.06 310.93 1.00 91.83 109.69

Table A1-11. Additional Study Information: Total SD and within-subject error
(root MSE), N =72: (SAS Output)

Root mean square error, LAUCt 0.259
Root mean square error, LAUC,, 0.251
Root mean square error, LC,,.x 0.319
Mean ratio AUC1/AUC, Test=0.91 Reference: = 0.91

Range of values, ratio AUC{/AUC,, Test =0.81 -0.98 Reference: = 0.83 - 0.98
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Table Al1-12. Mean Plasma Balsalazide Concentrations for Apotex’s Balsalazide
Disodium Capsules, 750 mg and Salix’s Colazal® Capsules, 750 mg -
Single-Dose Fasting Study (N =72)
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Time (hr) Test Product Reference Product Ratio T/R
Mean % CV Mean % CV
(ng/mL) (ng/mL)

0 0.00 0.00
0.167 57.27 69.84 35.30 101.42 1.62
0.25 176.57 60.35 161.62 70.39 1.09
0.333 258.21 56.02 261.72 67.49 0.99
0.5 305.27 57.68 308.32 63.33 0.99
0.667 307.46 65.84 305.46 61.58 1.01
0.833 284.72 68.08 289.29 72.87 0.98
1 260.60 59.94 263.45 71.53 0.99
1.5 203.06 60.24 200.78 67.90 1.01
2 153.54 54.70 159.56 64.25 0.96
3 107.41 51.37 110.89 60.96 0.97
4 94.88 56.44 93.18 57.76 1.02
5 92.80 63.13 90.77 53.81 1.02
6 72.19 67.75 69.86 102.04 1.03
7 52.28 74.57 52.35 71.54 1.00
8 38.80 79.12 40.01 88.23 0.97
9 29.11 78.74 29.76 81.23 0.98
10 21.12 83.49 21.97 84.48 0.96
12 12.01 69.69 12.52 72.46 0.96
16 7.33 51.58 7.57 51.76 0.97
24 5.81 49.06 6.08 54.32 0.96
32 4.71 48.94 4.84 48.29 0.97
40 4.01 49.29 4.00 48.83 1.00
48 3.53 50.73 3.57 47.44 0.99
72 2.17 68.80 2.15 52.87 1.01
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Figure Al-1. Mean Plasma Balsalazide Concentrations for Apotex’s Balsalazide
Disodium Capsules, 750 mg and Salix’s Colazal® Capsules, 750 mg -
Single-Dose Fasting Study (N =72)

PLASMA BALSALAZIDE LEVELS
BALSALAZIDE DISODIUM CAPSULES, 750 MG, ANDA #77—883
UNDER FASTED CONDITIONS
DOSE=3 X 750 MG TABLET
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e. Pharmacokinetic and Statistical Results for Mesalamine (5-ASA)

Table A1-13. Arithmetic Mean of Pharmacokinetic Parameters, N =72 (SAS
Output)
Mean plasma Mesalamine (5-ASA) concentrations are presented in Table A1-16
and Figure Al1-2

PARAMETER TEST REFERENCE RATIO T/R
MEANI %CV MEAN2 %CV

AUG 3229.29 63.22 3610.85 57.56 0.89
AUCy 2907.45 64.44 3208.19 58.61 0.91
CMAX 287.19 68.10 322.90 63.41 0.89
KE 0.11 71.94 0.10 66.37 1.04
THALF 10.65 79.43 11.62 92.01 0.92
TMAX 9.99 37.88 9.54 22.45 1.05

Table A1-14. Geometric Mean and 90% Confidence Intervals, N =72 (SAS Output)

PARAMETER TEST | REFERENCE | RATIO 90% CI
T/R
LSM1 LSM2 RLSM12 | LOWERCI12 | UPPERCII12
LAUG, 2705.15 3036.94 0.89 79.16 100.23
LAUC 2292.40 2596.51 0.88 73.94 105.42
LCMAX 221.83 257.06 0.86 74.25 100.30

Table A1-15. Additional Study Information: Total SD and within-subject error
(root MSE), N =72: (SAS Output)

Root mean square error, LAUCy 0.636
Root mean square error, LAUC,, 0.384
Root mean square error, LC,,.« 0.539
Mean ratio AUC/AUC, Test=0.94 Reference: = 0.56 - 1.00

Range of values, ratio AUC/AUC,, Test=0.94 Reference: = 0.68 - 1.00
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Table A1-16. Mean Plasma Mesalamine (5-ASA) Concentrations for Apotex’s
Balsalazide Disodium Capsules, 750 mg and Salix’s Colazal®

Capsules, 750 mg - Single-Dose Fasting Study (N =72)
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Time (hr) Test Product Reference Product Ratio T/R
Mean % CV Mean % CV
(ng/mL) (ng/mL)
0 0.00 0.00
0.167 0.00 0.00
0.25 0.00 0.00
0.333 0.00 0.00
0.5 0.00 0.00
0.667 0.00 0.00
0.833 0.00 0.00
1 0.00 0.00
1.5 0.10 621.08 0.05 848.53 1.96
2 1.60 391.68 1.04 550.00 1.54
3 8.43 309.58 7.22 293.19 1.17
4 28.78 219.72 25.64 194.22 1.12
5 50.57 162.36 54.14 146.79 0.93
6 130.50 103.33 136.43 88.79 0.96
7 216.12 83.36 221.03 75.51 0.98
8 249.27 73.03 256.17 70.14 0.97
9 240.84 73.00 268.16 68.32 0.90
10 220.86 71.28 251.86 66.59 0.88
12 168.39 76.68 215.17 76.61 0.78
16 80.14 84.28 102.93 81.14 0.78
24 38.72 86.75 41.57 72.88 0.93
32 19.58 130.67 19.14 136.96 1.02
40 10.22 159.35 11.20 187.51 0.91
48 6.88 168.92 7.60 184.88 0.91
72 0.96 345.88 0.88 395.10 1.09




ANDA #: 77-883 Balsalazide Disodium Capsules, 750 mg Apotex
Review of Bioequivalence Studies and In Vitro Dissolution Testing Reviewer: April C. Braddy, Ph.D.

Figure Al-2. Mean Plasma Mesalamine (5-ASA) Concentrations for Apotex’s
Balsalazide Disodium Capsules, 750 mg and Salix’s Colazal®
Capsules, 750 mg - Single-Dose Fasting Study (N =72)
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Table A1-17. Arithmetic Mean of Pharmacokinetic Parameters, N =71-Excluded
Subject No. 34 (SAS Output)

PARAMETER TEST REFERENCE RATIO T/R
MEAN1 %CV MEAN2 %CV

AUG 3229.29 63.22 3610.85 57.56 0.89
AUCr 2948.11 62.91 3215.38 58.86 0.92
CMAX 291.16 66.63 324.18 63.52 0.90
KE 0.11 71.94 0.10 66.37 1.04
THALF 10.65 79.43 11.62 92.01 0.92
TMAX 9.91 37.78 9.56 22.47 1.04

Table A1-18. Geometric Mean and 90% Confidence Intervals, N =71-Excluded
Subject No. 34 (SAS Output)

PARAMETER TEST | REFERENCE | RATIO 90% CI
T/R
LSM1 LSM2 RLSM12 | LOWERCI12 | UPPERCII12
LAUG, 2705.15 3036.94 0.89 79.16 100.23
LAUC 2462.05 2592.48 0.95 82.56 109.24
LCMAX 234.97 257.11 0.91 80.72 103.46

Table A1-19. Additional Study Information: Total SD and within-subject error
(root MSE), N =71-Excluded Subject No. 34: (SAS Output)

Root mean square error, LAUCy 0.498
Root mean square error, LAUC,, 0.385
Root mean square error, LC,,.« 0.441
Mean ratio AUC{/AUC,, Test = 0.94 Reference: = 0.94

Range of values, ratio AUC/AUC,, Test=0.56 —-1.00 Reference: = 0.68 — 1.00
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Table A1-20. Arithmetic Mean of Pharmacokinetic Parameters, N =70-Excluded
Subject No. 34 and 78 (SAS Output)

PARAMETER TEST REFERENCE RATIO T/R
MEANI %CV MEAN2 %CV

AUG 3229.29 63.22 3610.85 57.56 0.89
AUCy 2966.92 62.74 3260.65 57.26 0.91
CMAX 291.67 66.98 328.60 62.08 0.89
KE 0.11 71.94 0.10 66.37 1.04
THALF 10.65 79.43 11.62 92.01 0.92
TMAX 9.95 37.73 9.61 22.08 1.04

Table A1-21. Geometric Mean and 90% Confidence Intervals, N =70-Excluded
Subject No. 34 and 78 (SAS Output)

PARAMETER TEST | REFERENCE | RATIO 90% CI
T/R
LSM1 LSM2 RLSM12 | LOWERCI12 | UPPERCII2
LAUG, 2705.15 3036.94 0.89 79.16 100.23
LAUC, 2475.62 2763.30 0.90 80.20 100.08
LCMAX 234.53 268.78 0.87 78.62 96.85

Table A1-22. Additional Study Information: Total SD and within-subject error
(root MSE), N =70-Excluded Subject No. 34 and 78: (SAS Output)

Root mean square error, LAUCt 0.390
Root mean square error, LAUC,, 0.385
Root mean square error, LC,,.x 0.368
Mean ratio AUC1/AUC, Test=0.94 Reference: = 0.94

Range of values, ratio AUC{/AUC,, Test=0.56-1.00 Reference: = 0.68 — 1.00
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Reviewer’s Comments: (on pharmacokinetic analysis)

1. The firm assayed the plasma concentration for the parent compound, balsalazide and
its active metabolite, mesalamine (5-ASA). The firm provided the plasma profiles for
balsalazide and 5-ASA.

2. Seventy-seven (77) healthy, adult male subjects were enrolled into the study and
divided into two (2) groups. Treatment Group No. 01 consisted of thirty-six (36)
healthy, adult male subjects and Treatment Group No. 02 consisted of forty-one (41)
healthy, adult male subjects.

3. The seventy-seven (77) healthy, adult male subjects were not enrolled in the study at
the same time. The subjects were screened on different dates. All subjects enrolled in
Treatment Group No. 01 were screened prior to Period I dosing. For Treatment Group
No. 02, Subject Nos. 38, 40, 42, 45, 47, 48, 52, 57, 58, 60, 59, 61, 63, 74, 75, 76, 78,
and 79 were screened prior to the start of Period I for Treatment Group No. 01. All
other subjects enrolled in Treatment Group No. 02 were screened after the start of the
fasting study for Treatment Group No. 01. There is seven (7) days in between the
dosing of the two groups. Five (5) subjects voluntarily withdrew.

4. The firm and the reviewer analyzed the data using the group-by-treatment effect in
the statistical model. Statistical analysis was performed on the pharmacokinetic (PK)
parameters (AUCx, AUCT, Ciax, Tmax, and Kej) using the GLM procedure of SAS
with a 90% confidence interval (CI). Based on the results from the statistical analysis,
the firm and the reviewer concluded there is no significant group-by-treatment
interaction. Therefore, the data for all seventy-two (72) subjects were combined for
pharmacokinetic and statistical analyses.

5. The firm reported Subject No. 34 had aberrant plasma mesalamine concentrations.
The firm stated in their report, ‘Subject No. 34 showed only 2 detectable
concentrations for 5-ASA and the concentration appeared to be still rising as the
second concentration was higher than the first one, demonstrating that something
happened regarding the biotransformation of balsalazide to 5-ASA for this subject.
Due to this inadequate PK profile, the data from this subject was excluded from
pharmacokinetic and statistical analyses only for 5-ASA.’

6. For mesalamine, the reviewer performed the Studentized Residual Outlier test (o =
0.05, [3.290]) on the data from all the subjects that completed the fasting study. The
results confirmed that subject Nos. 34 and 78 had aberrant plasma mesalamine
concentrations. These two subjects represent two opposing extremes and had opposite
effects on the results of the fasting study. If Subject No. 34 was dropped the 90% CI
values for the log-transformed PK parameters increased; if Subject No. 78 was
dropped then the 90% CI values decreased for the log transformed PK parameters.
However, the firm only conducted a re-dosing fasting study for Subject No. 34.
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7.

10.

1.

Statistical analyses of plasma concentration data for the parent compound, balsalazide
demonstrate bioequivalence. The balsalazide results including all subjects, N=72
(point estimate, 90% CI) are: LAUCr of 1.01, 93.60-108.15%, LAUC, of 1.00,
93.40-108.15%, and LCpax of 1.00, 91.83-109.69%.

Statistical analyses of plasma concentration data for the metabolite, mesalamine (5-
ASA)] does not demonstrate bioequivalence. The results for mesalamine including all
subjects, N=72 (point estimate, 90% CI) are: LAUCr of 0.88, 73.94-105.42%,
LAUC, of 0.89, 79.16-100.23%, and LCpn.x of 0.86, 74.25-100.30%.

When Subject No. 34 is dropped, the 90% ClIs are not within the acceptable range of
80-125% for log-transformed AUC,, for 5-ASA. Yet, the 90% Cls did increase within
acceptable range for log-transformed AUCt, and Cpa.x as compared to 90% CI
intervals for the log-transformed PK parameters using the data from all the subjects
that completed the study.

When Subject No. 78 is dropped, the 90% ClIs are not within the acceptable range of
80-125% for log-transformed AUCt, AUC, and Cj,x for mesalamine (5-ASA).

When both Subjects 34 and 78 are dropped, the 90% ClIs are not within acceptable
range of 80-125% for log-transformed for AUC,, and Cpnax for mesalamine (5-ASA).

Conclusion: The single-dose fasting bioequivalence study is incomplete.

53



54

ANDA #: 77-883 Balsalazide Disodium Capsules, 750 mg Apotex
Review of Bioequivalence Studies and In Vitro Dissolution Testing Reviewer: April C. Braddy, Ph.D.

2. Single-dose Re-dosing Fasting Bioequivalence Study

a. Study Design

Study Information

Study Number

60045

Study Title

Re-dosing Study From an Open-Label, 2-Way Crossover,
Bioequivalence Study of Balsalazide 750 mg Capsule and
Colazal® Following a 2250 mg Dose in Healthy Subjects
Under Fasting Conditions

Clinical Site

SFBC Anapharm, 5160 Boul. Décarie, Suite 800, Montreal
(Quebec), Canada H3X 2H9

Principal Investigator

Richard Larouche, M.D.

Study/Dosing Dates Study Dates
Start Date: March 12, 2006
End Date: March 30, 2006
Dosing Dates
Period I: March 13, 2006
Period II: March 27, 2006
Analytical Site SFBC Anapharm, 2050, Boul. René-Lévesque, Ouest, Sainte-

Foy (Québec), Canada G1V 2K8

Analytical Director

(b) (6) B.Sc.

Analysis Dates April 09, 2006 to April 12, 2006

Storage Period 30 days (March 13, 2006 to April 12, 2006)

Treatment 1D A B

Test or Reference Test Reference

Product Name Balsalazide Disodium Colazal® Capsules

Capsules

Manufacturer Apotex Inc., Canada Salix Pharmaceuticals Inc.,
USA

Batch/Lot No. 043-11 311208

Manufacture Date Not reported N/A

Expiration Date June 2007 June 2006

Strength 750 mg 750 mg

Dosage Form Capsule Capsule

Batch Size (b) (4) N/A

Production Batch Size Not reported N/A

Potency 101.7% 102.1%

Content Uniformity 101.1% 102.1%

Formulation See Section B, Table B-1 N/A

Dose Administered 3 x 750 mg Capsules 3 x 750 mg Capsules

Route of Administration

Oral
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No. of Sequences 2
No. of Periods 2
No. of Treatments 2
No. of Groups 1
Washout Period 14 days

Randomization Scheme

Sequence AB
Subject Nos. 01, and 34

Subject BA
Subject Nos. 44, 49, and 61

Blood Sampling Times

0.0 (pre-dose), 0.167, 0.250, 0.333, 0.500, 0.667,
0.833, 1.00, 1.50, 2.00, 3.00, 4.00, 5.00, 6.00, 7.00,
8.00, 9.00, 10.0, 12.0, 16.0, 24.0, 32.0, 40.0, 48.0,
48.0, and 72.0 hours post-dose in each period.

Blood Volume Collected/Sample

1 x 4 mL for balsalazide and 1 x 4 mL for 5-ASA for
each sampling time point

Blood Sample Processing/Storage

Blood samples were collected in tubes containing
EDTA K2. The blood samples were cooled in an ice
bath and were centrifuged at 3,000 rpm for at least
10 minutes at approximately 4°C. Two aliquots of at
least 0.5 mL (when possible) of plasma for
balsalazide and two aliquots of at least 0.8 mL
(when possible) of plasma for 5-ASA, were
dispensed into polypropylene tubes (as soon as
possible). The aliquots were transferred to a -20°C +
5°C freezer, pending shipment. No more than 50
minutes passed between the time of each blood draw
and the start of centrifugation for balsalazide and 5-
ASA. No more than 70 minutes and 191 minutes
passed between the start of centrifugation and

aliquot storage for balsalazide and 5-ASA,
respectively

IRB Approval Yes

Informed Consent Yes

Subjects Demographics See Table A2-1

Length of Fasting Subjects fasted overnight for at least 10 hours and

until at least 4-hours post-dose

Length of Confinement

Subjects were confined to clinical facility from at
least 10 hours prior to drug administration until after
the 48.0-hour post-dose blood draw, in each period.

Safety Monitoring

Vital signs were not measured during the study.
However, throughout the study subjects were
monitored for adverse events.

Is the design of the re-dosing fasting bioequivalence study acceptable? No
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Reviewer’s Comments: The firm does not provide a standard operation procedure (SOP)
for selecting suspected subjects with anomalous pharmacokinetic parameters for re-
dosing study.

b. Clinical Results

Study Demographics

Table A2-1. Demographic Profile of Subjects Completing the Fasting
Bioequivalence Study No. 60045

Safety / PK population
Category Randomization Total
AB BA
Age (years) Mean + SD 38+ 11 50+4 45+9
Range 30 - 46 47 -55 30-55
Median 38 49 47
N 2 3 5
Age Groups <18 0 0 0
18-40 1 (50.0 %) 0 1 (20.0 %)
41-64 1 (50.0 %) 3 (100.0%) 4 (80.0 %)
65-75 0 0 0
> 75 0 0 0
Gender Female 0 0 0
Male 2 (100.0 %) 3 (100.0 %) 5(100.0 %)
Race Asian 0 0 0
Black 0 0 0
Caucasian 2 (100.0 %) 1 (33.3 %) 3 (60.0 %)
American Hispanic 0 2 (66.7 %) 2 (40.0 %)
Height (cm) Mean + SD 175.5+49 169.5+12.4 171.9+9.7
Range 172.0-179.0 155.5-179.0 155.5-179.0
Median 175.5 174.0 174.0
N 2 3 5
Weight (kg) Mean = SD 86.8+3.3 752+ 8.6 79.8+ 8.9
Range 84.4 - 89.1 68.3 - 84.9 68.3 - 89.1
Median 86.8 72.5 84.4
N 2 3 5
BMI (kg/m2) Mean + SD 28.2+0.5 26.3+3.2 27.0+2.5
Range 27.8 -28.5 22.6-28.2 22.6 -28.5
Median 28.2 28.0 28.0
N 2 3 5

A= Treatment A, Test product, Balsalazide Disodium Capsules, 750 mg by Apotex, Inc., Canada, Lot/Batch No. 043-
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B = Treatment B, Reference Product, Colazal® Capsules, 750 mg by Salix Pharmaceuticals, Inc., USA, Lot/Batch No.
311208

' Table provided by firm.
Study Dropout Information

Reviewer’s Comments: No subjects withdrew and/or were dropped out of this Re-
dosing fasting study.

Was there a difference in side effects for the test versus the reference? No

Table A2-2. Incidence of Adverse Events Reported in the Fasting Bioequivalence
Study No. 60045'

System Class Project No. 60045
COSTART A B
Eye disorders

Eye dis 1 (12.5%)

Gastrointestinal disorders

Constip 1 (12.5%) 1 (12.5%)
Dry mouth 1 (12.5%)
Nervous system disorders

Headache 2 (25.0%) 1(12.5%)
Taste pervers 1 (12.5%)

TOTAL 5 3

A= Treatment A, Test product, Balsalazide Disodium Capsules, 750 mg by Apotex, Inc., Canada, Lot/Batch No. 043-
11
B = Treatment B, Reference Product, Colazal® Capsules, 750 mg by Salix Pharmaceuticals, Inc., USA, Lot/Batch No.
311208

! Table provided by the firm.

Reviewer’s Comments: A total of eight (8) adverse events were reported during the re-
dosing fasting study. All of the adverse events reported are potentially related to
Treatment A (test product: Balsalazide Disodium 750 mg Capsules, 3 x 750 mg) and
Treatment B, reference product: Colazal® 750 mg Capsules, 3 x 750 mg), 5 and 3
respectively. They were all mild in severity. No serious adverse events were reported nor
did any of the subjects report experiencing emesis during the study.

Was there a difference in protocol deviations for the test versus the reference? No
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Protocol and Blood Sampling Deviations during the Re-dosing Fasting Bioequivalence
Study, No. 60045

Additional Information is located in Section 14.3 and 14.4, pp. 63-65

Table A2-3. Protocol Deviations during the Re-dosing Fasting Bioequivalence Study

No. 60045'
Excluded from
Analysis due to
Subject Period | Treatment Protocol Deviation Deviation(s)
Number
Safety | PK

The medication used for the main study No. 50256
was received at the SFBC Anapharm Ste-Foy
facility before the reception of the “Non-Objection
N/AP N/AP Letter” from the Therapeutic Products Directorate. No No
However, the “Non-Objection Letter” for study No.
60045 was received prior to Period 1 study drug
administration.

During medication storage, the humidity of the
storage facility rose above the range specified in the
01-05 Anapharm Inc. Standard Operating Procedures, to No No
as high as 69.93 % RH, on ten occasions (durations:
less than one minute and one minute).

During medication storage, the humidity of the
storage facility fell beneath the accepted range, to as
low as 27.49 %RH between October 10, 2005 and
March 1, 2006.

1,2 A, B

During medication storage, the temperature of the
storage facility fell beneath the accepted range, to as No No
low as 14.8°C on September 15, 2005.

' Table provided by firm.

Reviewer’s Comments: The firm reported several protocol deviations. The deviations all
dealt with the study drugs. The firm provided a description of the deviation, and how it
would impact the study. Upon review of this information it was determined that these
deviations should not have an impact on the outcome of this re-dosing fasting BE study.
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ANDA #: 77-883 Balsalazide Disodium Capsules, 750 mg Apotex
Review of Bioequivalence Studies and In Vitro Dissolution Testing Reviewer: April C. Braddy, Ph.D.

Table A2-4. Blood Sampling Time Deviations during the Re-dosing Fasting
Bioequivalence Study No. 60045

Blood Sampling Time Deviations
Period 1 Period 2
Subject Number 02, 04, and 05 01 to 05
Time Range 1 minute (late) to 15 minutes 1 minute (late) to 12 minutes
(late) (late)

Reviewer’s Comments: The blood sampling time deviations which occurred during the
Re-dosing fasting study are insignificant. All deviations were within 10 minutes, except
for two (2), at the 32-hour time point in Period I and at the 16-hour time point in Period
II. The blood sampling time deviations were mainly due to difficulty drawing the blood
samples.

Reviewer’s Comments: The firm reported several protocol and blood sampling time
deviations. No non-scheduled medication was given prior or during this study. All of
these deviations were insignificant and did not impact the outcome or the integrity of the
fasting study.
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ANDA #: 77-883 Balsalazide Disodium Capsules, 750 mg Apotex
Review of Bioequivalence Studies and In Vitro Dissolution Testing Reviewer: April C. Braddy, Ph.D.

c. Bioanalytical Results

Table A2-5. Assay Quality Control — Within Study for Balsalazide

Accuracy and Precision Summary: Quality Control Sample Analysis

QC Conc. (ng/mL) 3.00 150.12 350.28
Interday Accuracy 105.00 99.25 96.62
(&)
Interday Precision 13.97 2.60 2.27
(%CV)

e
Accuracy and Precision Summary: Calibration Curve

Cal. Standards Conc. | 1.00 2.00 | 20.03 | 100.16 | 200.32 | 300.48 | 400.64 | 500.80

(ng/mL)
Interday Accuracy | 100.00 [ 99.00 | 101.45 | 102.20 | 101.17 [ 98.71 | 98.87 | 98.15
(“o)
Interday Precision 3.00 4.55 2.12 1.91 2.36 1.93 0.96 2.11
(%CYV)
Linearity Range (range of R’ values) : 0.9989

Table A2-6. Assay Quality Control — Within Study for 5-ASA

Accuracy and Precision Summary: Quality Control Sample Analysis

QC Conc. (ng/mL) 6.04 181.30 423.02
Interday Accuracy 95.36 100.17 101.16
(Y0)
Interday Precision 3.99 3.72 3.86
(%CV)

P ——
Accuracy and Precision Summary: Calibration Curve

Cal. Standards Conc. | 2.02 4.04 | 20.19 | 121.15 | 242.30 | 363.40 | 484.61 | 605.76

(ng/mL)
Interday Accuracy | 102.97 | 96.04 | 92.92 | 100.69 | 100.46 | 101.92 | 103.75 | 101.66
(%)
Interday Precision 4.81 6.44 3.04 4.49 2.64 2.78 2.69 2.63
(%CYV)
Linearity Range (range of R” values) : 0.9966

Is the study assay quality control acceptable: Yes



ANDA #: 77-883 Balsalazide Disodium Capsules, 750 mg Apotex
Review of Bioequivalence Studies and In Vitro Dissolution Testing Reviewer: April C. Braddy, Ph.D.

Table A2-7. Chromatograms Provided in the Bioanalytical Report of the Re-dosing
Fasting Bioequivalence Study No. 60045

Any interfering peaks in chromatograms? None
Were 20% of chromatograms included? Yes
Were chromatograms serially or randomly selected? Serially
Chromatograms provided for Subject Nos. 01, and 02
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Are the chromatograms acceptable? Yes

Table A2-8. Standard Operation Procedures used for Analysis of Zaleplon Plasma
Samples in the Fasting Bioequivalence Study No. 60045

Firm Provided SOPs Yes

SOP No. Effective Date of SOP SOP Title

Preparation, Identification, Acceptance Criteria of
ANI 153.09 November 02, 2005 Stock, Calibration Standards, Quality Controls,
Reference Solutions

ANI 156.09 September 23, 2005 Sample Reassays and Reporting Final

Concentrations
AN 157.06 January 09, 2006 Appl.ication of Chromatographic Methods to
Routine Drug Analysis
Chromatographic Acceptance Criteria and
ANLT67.05 June 30, 2005 Veriﬁcatifn cr))f Chromalfograms
Were the SOPs appropriate? Yes
Number of Samples Re-assayed 7
Number of Pharmacokinetic Repeats 0
Were the reassays consistent with objective criteria in SOP? Yes
Impact of Repeat-assays on the study outcome None

Reviewer’s Comments: (on analytical study)

1. The firm provides all the relevant SOPs for performing sample analysis in the fasting

study.

2. The firm does not provide the bioanalytical method validation summary table for

balsalazide and mesalamine (5-ASA).

3. All plasma samples were reassayed for acceptable analytical reasons.

4. The use of the all the recalculated values in the pharmacokinetic and statistical

analyses do not have an impact on the outcome of the study.

Conclusion: The bioanalytical method is incomplete for the reasons given in deficiency

section.
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ANDA #: 77-883 Balsalazide Disodium Capsules, 750 mg Apotex
Review of Bioequivalence Studies and In Vitro Dissolution Testing Reviewer: April C. Braddy, Ph.D.

d. Pharmacokinetic and Statistical Results for Balsalazide

Table A2-9. Arithmetic Mean of Pharmacokinetic Parameters, N =5 (SAS Output)
Mean plasma balsalazide concentrations are presented in Table A2-12 and Figure

A2-1
PARAMETER TEST REFERENCE RATIO T/R
MEAN1 %CV MEAN2 %CV

AUG 1518.58 31.17 1589.72 35.54 0.96
AUCr 1395.67 30.62 1459.85 38.10 0.96
CMAX 371.81 39.14 360.45 37.82 1.03
KE 0.02 18.89 0.02 12.05 0.97
THALF 37.01 23.75 35.20 11.86 1.05
TMAX 0.60 50.49 0.90 42.63 0.67

Table A2-10. Geometric Mean and 90% Confidence Intervals, N =5 (SAS Output)

PARAMETER TEST | REFERENCE | RATIO 90% CI
T/R
LSM1 LSM2 RLSM12 | LOWERCI12 | UPPERCII2
LAUG, 1408.58 1415.22 1.00 69.13 143.30
LAUCy 1300.82 1285.40 1.01 66.64 153.68
LCMAX 351.02 322.85 1.09 80.39 147.06

Table A2-11. Additional Study Information: Total SD and within-subject error
(root MSE), N =5: (SAS Output)

Root mean square error, LAUCt 0.275
Root mean square error, LAUC,, 0.239
Root mean square error, LC,,.x 0.199
Mean ratio AUC1/AUC, Test=0.92 Reference: = 0.91

Range of values, ratio AUC{/AUC,, Test=0.89 - 0.94 Reference: = 0.84 — 0.96




ANDA #: 77-883

Balsalazide Disodium Capsules, 750 mg
Review of Bioequivalence Studies and In Vitro Dissolution Testing

Apotex

Reviewer: April C. Braddy, Ph.D.

Table A2-12. Mean Plasma Balsalazide Concentrations for Apotex’s Balsalazide
Disodium Capsules, 750 mg and Salix’s Colazal® Capsules, 750 mg -
Single-Dose Re-Dosing Fasting Study (N =5)
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Time (hr) Test Product Reference Product Ratio T/R
Mean % CV Mean % CV
(ng/mL) (ng/mL)

0 0.00 0.00
0.167 95.49 114.19 29.36 44.10 3.25
0.25 168.96 97.55 111.23 33.24 1.52
0.333 257.85 68.87 196.07 27.45 1.32
0.5 289.62 35.98 272.44 16.60 1.06
0.667 315.62 41.10 299.21 23.15 1.05
0.833 330.41 42.62 309.99 37.72 1.07
1 304.38 41.11 316.95 51.64 0.96
1.5 230.06 55.79 285.41 60.00 0.81
2 187.10 62.62 220.84 52.48 0.85
3 122.09 42.19 128.08 73.20 0.95
4 105.35 36.53 103.25 65.46 1.02
5 102.30 40.14 99.39 57.07 1.03
6 72.74 43.10 76.74 59.69 0.95
7 43.84 46.76 54.10 59.23 0.81
8 28.10 63.65 34.97 57.57 0.80
9 22.22 86.48 24.53 60.65 0.91
10 25.21 124.12 29.42 122.30 0.86
12 11.08 62.40 12.02 65.37 0.92
16 6.53 61.97 8.17 47.25 0.80
24 6.28 57.08 6.26 48.31 1.00
32 5.25 56.84 5.03 4491 1.04
40 4.34 52.69 4.28 46.03 1.01
48 3.78 55.10 3.53 55.85 1.07
72 2.13 71.67 2.51 43.30 0.85




ANDA #: 77-883 Balsalazide Disodium Capsules, 750 mg Apotex
Review of Bioequivalence Studies and In Vitro Dissolution Testing Reviewer: April C. Braddy, Ph.D.

Figure A2-1. Mean Plasma Balsalazide Concentrations for Apotex’s Balsalazide
Disodium Capsules, 750 mg and Salix’s Colazal® Capsules, 750 mg -
Single-Dose Re-Dosing Fasting Study (N =5)

PLASMA BALSALAZIDE LEVELS
BALSALAZIDE DISODIUM CAPSULES, 750 MG, ANDA #77—883
UNDER FASTED CONDITIONS (RE—DOSING)
DOSE=3 X 750 MG TABLET
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ANDA #: 77-883
Review of Bioequivalence Studies and In Vitro Dissolution Testing

Balsalazide Disodium Capsules, 750 mg Apotex
Reviewer: April C. Braddy, Ph.D.

e. Pharmacokinetic and Statistical Results for Mesalamine

Table A2-13. Arithmetic Mean of Pharmacokinetic Parameters, N =5 (SAS Output)
Mean plasma Mesalamine (5-ASA) concentrations are presented in Table A2-16

and Figure A2-2

PARAMETER TEST REFERENCE RATIO T/R
MEANI %CV MEAN2 %CV

AUG 2353.45 23.40 2513.94 46.60 0.94
AUCy 2067.42 25.48 2250.59 47.00 0.92
CMAX 246.50 32.82 281.27 72.32 0.88
KE 0.06 81.33 0.06 59.88 0.99
THALF 18.69 84.50 16.79 84.83 1.11
TMAX 8.80 20.33 8.40 24.69 1.05

Table A2-14. Geometric Mean and 90% Confidence Intervals, N =5 (SAS Output)

PARAMETER TEST | REFERENCE | RATIO 90% CI
T/R
LSM1 LSM2 RLSM12 | LOWERCI12 | UPPERCII12
LAUG, 2331.95 2342.07 1.00 69.97 141.69
LAUC 1976.59 2088.50 0.95 67.00 133.68
LCMAX 236.64 230.79 1.03 60.14 174.80

Table A2-15. Additional Study Information: Total SD and within-subject error
(root MSE), N =5: (SAS Output)

Root mean square error, LAUCt

Root mean square error, LAUC,,

Root mean square error, LC,,.«
Mean ratio AUC/AUC,,

Range of values, ratio AUC,/AUC,,

Test =0.88

Test =0.68 —0.99

0.227

0.232
0.351

Reference: = 0.89

Reference: = 0.82 — 0.98




ANDA #: 77-883

Balsalazide Disodium Capsules, 750 mg
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Apotex

Reviewer: April C. Braddy, Ph.D.

Table A2-16. Mean Plasma Mesalamine (5-ASA) Concentrations for Apotex’s
Balsalazide Disodium Capsules, 750 mg and Salix’s Colazal®
Capsules, 750 mg - Single-Dose Re-Dosing Fasting Study (N =5)
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Time (hr) Test Product Reference Product Ratio T/R
Mean % CV Mean % CV
(ng/mL) (ng/mL)
0 0.00 0.00
0.167 0.00 0.00
0.25 0.00 0.00
0.333 0.00 0.00
0.5 0.00 0.00
0.667 0.00 0.00
0.833 0.00 0.00
1 0.00 0.00
1.5 0.00 0.00
2 0.57 223.61 0.00
3 3.88 223.61 0.00
4 10.37 146.49 3.64 108.55 2.85
5 24.99 59.35 23.73 106.13 1.05
6 101.61 58.30 150.98 104.92 0.67
7 176.71 44.27 256.36 89.97 0.69
8 229.92 45.00 224.84 72.04 1.02
9 171.70 38.87 192.22 74.82 0.89
10 103.28 33.75 158.59 74.13 0.65
12 92.09 62.74 115.87 56.46 0.79
16 43.77 72.22 47.20 35.93 0.93
24 33.72 73.36 29.02 58.10 1.16
32 17.69 64.29 17.24 89.91 1.03
40 10.09 101.51 8.80 110.64 1.15
48 9.15 102.01 9.02 132.59 1.01
72 1.40 146.78 1.56 158.64 0.90




ANDA #: 77-883 Balsalazide Disodium Capsules, 750 mg Apotex
Review of Bioequivalence Studies and In Vitro Dissolution Testing Reviewer: April C. Braddy, Ph.D.

Figure A2-2. Mean Plasma Mesalamine, 5-ASA Concentrations for Apotex’s
Balsalazide Disodium Capsules, 750 mg and Salix’s Colazal®
Capsules, 750 mg - Single-Dose Re-Dosing Fasting Study (N =5)

PLASMA 5—AMINOSALICYCLIC ACID LEVELS
BALSALAZIDE DISODIUM CAPSULES, 750 MG, ANDA #77—883
UNDER FASTED CONDITIONS (RE—DOSING)
DOSE=3 X 750 MG TABLET

3001

200

PLASMA LEVEL, MG/ML

1001

0 10 20 30 40 0 60 70 80

TIME, HRS

TRT €ee¢e {1 884 2

1=TEST(APOTEX) 2=REF(SALIX)

67



68

ANDA #: 77-883 Balsalazide Disodium Capsules, 750 mg Apotex
Review of Bioequivalence Studies and In Vitro Dissolution Testing Reviewer: April C. Braddy, Ph.D.

Reviewer’s Comments: (on pharmacokinetic analysis)

1. The firm assayed the plasma concentration for the parent compound, balsalazide and
its active metabolite, mesalamine (5-ASA). The firm provided the plasma profiles for
balsalazide and mesalamine.

2. The firm enrolled four (4) additional subjects along with Subject No. 34 in the re-
dosing fasting study.

3. The redose data confirmed that the original data obtained for Subject No. 34 was
aberrant and supported the exclusion of this subject from the fasting study analysis.
The reviewer also identified Subject No. 78 as having aberrant plasma mesalamine
concentrations. However, the firm did not identify this particular subject as having
aberrant plasma mesalamine concentrations and was not included in the re-dosing
study.

4. The firm did not provide a standard operation procedure (SOP) for selecting
suspected subjects with anomalous pharmacokinetic parameters for re-dosing study.

Conclusion: The single-dose, re-dosing fasting bioequivalence study is incomplete.
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ANDA #: 77-883 Balsalazide Disodium Capsules, 750 mg Apotex
Review of Bioequivalence Studies and In Vitro Dissolution Testing Reviewer: April C. Braddy, Ph.D.
B. Formulation

Table B-1. Formulation for Balsalazide Disodium Capsules, 750 mg manufactured
by Apotex Inc.

Table 5. Formulation Data

Ingredient Amount (mg)/Capsule Amount (%) 750 mg Capsule
750 mg
Core
Balsalazide Disodium Dihydrate 750 99.3
Colloidal Silicon Dioxide (b) (4) (b) (4)
Magnesium Stearate
(b) (4)

Hard Gelatin Capsule -
white/white opaque -

Coating
None N/A -
Total 755 100

(b) (4)

*Detailed composition of Capsules and Printing Ink can be found in module section 3.2.P.4 (Control
of Excipients).

' Table is provided by the firm.

C. Product Description

Table C-1. Product Description of Balsalazide Disodium Capsules, 750 mg
manufactured by Apotex Inc., Canada

Capsule Color: White

Imprint/Emboss/ | The cap is imprinted with “APQ” in red ink.
Engraving: The body is imprinted with “8750” in red ink.
Other pertinent | Hard-gelatin
details:
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ANDA #: 77-883 Balsalazide Disodium Capsules, 750 mg Apotex
Review of Bioequivalence Studies and In Vitro Dissolution Testing Reviewer: April C. Braddy, Ph.D.

Table C-2. Product Description of Colazal® Capsules, 750 mg manufactured by
Salix Pharmaceuticals, Inc., USA

Capsule Color: Beige

Imprint/Emboss/ | The cap is imprinted with “CZ” in black ink.
Engraving: The body has no inscription.
Other pertinent | Hard-gelatin
details:




ANDA #: 77-883
Review of Bioequivalence Studies and In Vitro Dissolution Testing

Balsalazide Disodium Capsules, 750 mg Apotex
Reviewer: April C. Braddy, Ph.D.

D. In Vitro Dissolution

Table D-1. Summary of In Vitro Dissolution Testing Studies for Apotex’s Balsalazide Disodium 750 mg Capsules and Salix’s
Colazal® 750 mg Capsules

Study No. of Collection Times Study
Referenc Pr(%iltjgﬁ)m DSS?n%e Conditions Dosage 12 Report
e No. Units 5 10 15 20 30 45 60* 80* o Location
50256 Balsalazide 750mg Medium: Potassium Phosphate
Disodium Buffer
Capsules Apparatus: USP Apparatus 2 12 23 62 85 95 99 10 10 10 10
(043-11) (Paddles) ;
Speed: 50 In this
peed. rpm Amendmen
50256 Colazal® 750mg Wavelength: 357nm t
Tablets (background correction at
(311208) 590nm 12 21 24

Temperature: 37+0.5°C

i: Table provided by the firm.
: Values added to the table by reviewer.



ANDA #: 77-883

Review of Bioequivalence Studies and In Vitro Dissolution Testing

Balsalazide Disodium Capsules, 750 mg

Table D-2. Summary of In Vitro Dissolution Testing Data for Apotex’s Balsalazide Disodium 750 mg Capsules1

APOTEX INC.

INVESTIGATION OF THE RATE OF DRUG RELEASE
BALSALAZIDE DISODIUM CAPSULES 750 MG

Table 1: Balsalazide Disodium Capsules Apotex (L) 043-11

Apotex
Reviewer: April C. Braddy, Ph.D.

! Table provided by firm in comparative dissolution study report.

. TL]tE . % Dissolved
Lminutesi
vi | va | | va | v& | v6 | w7 | w8 | vo | w10 | vi1 | v12 | Range | Mean |%RSD

5 © @ 14-32 23 26
10 53-71 62 10
15 75-97 85 a
2 88-101 g5 4
30 96-102 99 2
45 96-104 100 2
60 08-104 100 2
80 96-104 100 2
120 96-104 100 3
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ANDA #: 77-883 Balsalazide Disodium Capsules, 750 mg Apotex
Review of Bioequivalence Studies and In Vitro Dissolution Testing Reviewer: April C. Braddy, Ph.D.

Table D-3. Summary of In Vitro Dissolution Testing Data for Salix’s Colazal® 750 mg Capsules1

APOTEX INC.
INVESTIGATION OF THE RATE OF DRUG RELEASE
BALSALAZIDE DISODIUM CAPSULES 750 MG
Time _ % Dissolved
Lminuas)
vi [ v2 | va | va | vs [ ve | vi | va [ va [ w10 [ w11 | v12 | Range | Mean |%RSD

5 (b) (4) 16-24 21 12
10 47-60 54 a
13 B5-80 81 10
2 81-103 93 7
a0 96-109 102 k]
45 97-109 103 a
60 97-109 103 3
80 97-109 103 3
120 97-109 103 a

' Table provided by firm in comparative dissolution study report.
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74

Apotex

Reviewer: April C. Braddy, Ph.D.

Figure D-1. In Vitro Dissolution Comparative Rate of Drug Release for Apotex’s Balsalazide Disodium 750 mg Capsules and

Salix’s Colazal® 750 mg Capsules’

Apotex Balsalazide Disodium Capsules vs. Colazal Capsules
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Time (mins)

—I— Apotex Balsalazide Disodium Capsules (L) 043-11

—— Colazal Capsules (L) 311208

Method: USP apparatus #2, 50 rpm
Medium: 300 mL of pH 6.8 Phosphate buffer

! Figure provided by firm in comparative dissolution study report.
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E. Consult Reviews

None.

F. Attachments

None.




BIOEQUIVALENCE DEFICIENCIES

ANDA: 77-883

APPLICANT: Apotex Inc.

DRUG PRODUCT: Balsalazide Disodium Capsules, 750 mg

The Division of Bioequivalence (DBE) has completed its
review of your submission(s) acknowledged on the cover
sheet. The following deficiencies have been identified:

1. The DBE agrees with your decision to conduct a re-dosing
study based on a hypothesis that Subject No. 34 showed
aberrant mesalamine plasma concentrations during study
#50256. However, the DBE noted that, based on the
test/reference {AUC, or Cmax} ratios, Subject No. 78 may
have also had an aberrant response. Thus, Subject no. 78
should have been re-dosed as well but was not included in
the re-dosing study. Therefore, Subject No. 78 could have
been excluded from the re-dosing study with bias toward
favorable bioequivalence outcome. You are advised to re-
dose Subject No.78 with several subjects (control group)
chosen at random from the same study (study #50256) .
Alternatively, you may conduct a new fasting
bioequivalence study. Therefore, the fasting BE study and
the re-dosing study are incomplete.

2. Please provide a SOP for selecting suspected subjects
with anomalous/outlying pharmacokinetic parameters for
re-dosing study.

3. Please provide the bioanalytical summary tables for
balsalazide and mesalamine for fasting BE Study No.
50256.

For balsalazide, the following tables are missing from
Section 16.2.51 of the Bioanalytical Report:

Table 2A. Plasma EDTA K3 Balsalazide Concentrations
(ng/mL) i1n Humans

Table 2B. Plasma EDTA K3 Balsalazide Concentrations
(ng/mL) in Humans

Table 3. Repeat Analysis Results for Balsalazide in
Human Plasma EDTA K3

Table 4. Summary of Study Sample Reassays



Table 5A and 5B. Summary of Analytical Runs

Table 6. Calibration Curve Parameters for Balsalazide
Calibration Standards in Human Plasma EDTA K3
Table 7. Analytical Performance: Back-Calculated

Concentration (ng/mL) of Balsalazide Calibration Curve
Standard in (Human) (Plasma EDTA K3)

Table 8. Analytical Performance of Balsalazide
Quality Control Samples in Human Plasma EDTA K3

For mesalamine, the following tables are missing from
Section 16.2.5.1 of the Bioanalytical Report:

Table 10A. Plasma EDTA K3 5-ASA Concentrations
(ng/mL) i1n Humans

Table 10B. Plasma EDTA K3 5-ASA Concentrations
(ng/mL) in Humans

Table 11. Repeat Analysis Results for 5-ASA iIn
Human Plasma EDTA K3

Table 12. Summary of Study Sample Reassays
Table 13A and 13B. Summary of Analytical Runs

Table 14. Calibration Curve Parameters for 5-ASA
Calibration Standards in Human Plasma EDTA K3

Table 15. Analytical Performance: Back-Calculated

Concentration (ng/mL) of 5-ASA Calibration Curve Standard
in (Human) (Plasma EDTA K3)

Table 16. Analytical Performance of Balsalazide
Quality Control Samples in Human Plasma EDTA K3

. For the re-dosing fasting study No. 60045, please provide
the biroanalytical method validation summary tables for
balsalazide and mesalamine.

. Please acknowledge the following dissolution method and
specification.

The dissolution testing should be conducted in phosphate

buffer, pH 6.8 at 37°C £ 0.5°C using apparatus 11
(Paddles) at 50 rpm with sinkers. The test product should
meet the following specification:

Not less than Q% (Q) of the labeled amount of
balsalazide in the dosage form is dissolved in 30
minutes

. The labeling for the reference listed drug (RLD),

Colazal® (balsalazide disodium) capsules, 750 mg has been
changed to include statements about the effect of food on



absorption or administration of the capsule product. As
per the CDER Guidance for Industry: Food-Effect
Bioavailability and Fed Bioequivalence Studies Guidance
for Industry (posted January 31, 2003) the FDA recommends
a bioequivalence study under fed conditions for all
orally administered immediate-release drug products if
the RLD label makes statements about the effect of food
on absorption or administration.

Therefore, please perform a single dose, two-way
crossover fed in-vivo bioequivalence study comparing
Balsalazide Disodium Capsules, 750mg to the reference
listed drug, Colazal ® Capsules 750mg.

Please measure plasma concentrations of both balsalazide
(parent) and mesalamine (metabolite) using an appropriate
assay. For an acceptable fed bioequivalence study, the
90% confidence intervals of the test/reference geometric
mean ratios for AUC and Cmax of both balsalazide and
mesalamine should fall within the range of 0.8 to 1.25.

Sincerely yours,

(See appended electronic signature page}
Dale P. Conner, Pharm.D.

Director, Division of Bioequivalence

Office of Generic Drugs
Center for Drug Evaluation and Research



CC: 77-883

BIOEQUIVALENCY - IC Submission date: October 15, 2005
1. FASTING STUDY (STF) Strength: 750 mg

Outcome: IC
Clinical Site: SFBC Anapharm

5160 Boul. Décarie, Suite 800
Montreal (Quebec), Canada H3X 2H9

Analytical Site: SFBC Anapharm 2050

Boul. René-Lévesque
Ouest, Sainte-Foy (Québec), Canada G1V 2K8

2. RE-DOSING FASTING STUDY (STP) Strength: 750 mg
Outcome: IC

Clinical and Analytical Sites: Same as the fasting study
3. STUDY AMENDMENT (STA) Strength: 750 mg
October 16, 2006 Outcome: IC

Dissolution Amendment — Dissolution testing method and data

Outcome Decisions: IC
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DIVISION OF BIOEQUIVALENCE REVIEW

ANDA No. 77-883

Drug Product Name Balsalazide Disodium Capsules

Strength(s) 750 mg

Applicant Name Apotex, Inc.

Address 150 Signet Drive, Toronto, Ontario, Canada M9L 1T9

Applicant’s Point of Contact Kiran Krishan, Manager, Regulatory Affairs, Apotex Corp., 2400 N.
Commerce Parkway Suite 400, Weston, FL 33326

Contact’s Telephone Number 954-349-4217

Contact’s Fax Number 954-349-4233

Original Submission Date(s) June 15, 2006 (Refuse to File: November 03, 2005)
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Review of an Amendment

1 EXECUTIVE SUMMARY

On August 22, 2007, the firm submitted an amendment to its application for Balsalazide
Disodium Capsules, 750 mg. The amendment was in response to the deficiency letter
sent to the firm on December 12, 2006 from the Division of Bioequivalence (DBE). The
firm’s original application was incomplete due to several significant clinical and
bioanalytical deficiencies in its fasting BE study No. 50256 and redosing study No.
60045, along with incomplete dissolution testing because the firm had not acknowledged
and accepted the FDA-recommended dissolution method for its test product (see Section
4.4. Detailed Regulatory History). In addition, the labeling for the reference product,
Colazal® (balsalazide disodium) Capsules, by Salix Pharmaceuticals, was amended to
include statements pertaining to food effect on absorption. Therefore, the DBE requested
the firm perform a fed BE study as well. The firm addresses all of the deficiencies in this
amendment. The firm responses are acceptable and provided below.

This amendment contains the results of the new fasting and fed bioequivalence (BE)
studies comparing the firm’s test product, Balsalazide Disodium Capsules to the
corresponding reference product, Colazal® (balsalazide disodium) Capsules, 750 mg.
The study design for each of the BE studies was a two-way, crossover study in healthy
male and female subjects. Statistical analyses of the plasma concentration data for
balsalazide and mesalamine demonstrate bioequivalence in both studies. The firm’s
fasting and fed BE studies are acceptable. The results are summarized in the tables
below.

Balsalazide Mesalamine

3 x 750 mg Capsules 3 x 750 mg Capsules
Fasting Bioequivalence Study No. 70038 Fasting Bioequivalence Study No. 70038
N=99 (Male=43 and Female=56) N=98 (Male=42 and Female=56
Least-Square Geometric Means, Point Estimates Least-Square Geometric Means, Point Estimates
and 90% Confidence Intervals and 90% Confidence Intervals
Parameter . 90% Parameter . 90%
(units) Test Reference | Ratio CL (units) Test Reference | Ratio CL
AUCO-t 1466.49 | 1461.85 | 1.00 | 94.21- | AUCO-t 2653.49 | 2604.21 | 1.02 | 93:27-
(ng-hr/mL) 106.82 | (ng-hr/mL) 111.31
AUCe 1568.65 | 1560.56 | 1.01 | 94.64- | AUCo 3085.74 | 314577 | 098 | 88.28-
(ng-hr/mL) 106.76 | (ng-hr/mL) 108.99
Cmax 44996 | 50140 | 0.90 | 83.63- | Cmax 24035 | 22421 | 107 | 9733
(ng/mL) 96.29 | (ng/mL) 118.07
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Balsalazide Mesalamine

3 x 750 mg Capsules 3 x 750 mg Capsules
Fed Bioequivalence Study No. 60652 Fasting Bioequivalence Study No. 60652
N=160 (Male=98 and Female=62) N=157 (Male=96 and Female=61
Least-Square Geometric Means, Point Estimates Least-Square Geometric Means, Point Estimates
and 90% Confidence Intervals and 90% Confidence Intervals

Parameter . 90% Parameter . 90%

(ulits) Test Reference | Ratio CL (units) Test Reference | Ratio CL
AUCO-t 1586.55 | 1595.01 | 0.99 | 95.71- | AUCO-t 1292.99 | 1306.58 | 0.99 | 91.61-
(ng-hr/mL) 103.38 | (ng-hr/mL) 106.90
AUCx» 175842 | 176123 | 1.00 | 96.13- | AUCx» 1421.52 | 1439.91 | 0.99 | 91.27-
(ng-hr/mL) 103.69 | (ng-hr/mL) 106.78
Cmax 36627 | 386.61 | 095 | 87-15- | Cmax 71.47 73.74 0.97 | 89.45-
(ng/mL) 102.99 | (ng/mL) 105.02

The firm has conducted acceptable comparative dissolution testing on its test product
using the FDA-recommended dissolution method. Also, as previously stated in the
original submission and DBE dissolution review, the firm conducted dissolution testing
using 900 mL in four (4) different medias: (1) 0.1N HCI, (2) pH 4.5 buffer, (3) pH 6.8
buffer, and (4) pH 7.4 buffer with Apparatus [ (Basket) at 100 rpm
(V:\DIVISION\BIO\Bio Temporary-Ra\77883D0805.doc and Division of System Files v
2.0. ANDA #77-883. Bioequivalence Review. N 077883 N 000 AB 16-Oct-2006 (03-
Nov-2005).

On August 22, 2007, the firm acknowledged the FDA-recommended dissolution method
and specification.

No Division of Scientific Investigations (DSI) inspection is pending or necessary.

The application is acceptable with no deficiencies.
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3 SUBMISSION SUMMARY

3.1 Drug Product Information

Test Product

Balsalazide Disodium Capsules, 750 mg

Reference Product

Colazal® (balsalazide disodium) Capsules, 750 mg

RLD Manufacturer Salix Pharmaceuticals

NDA No. 20-610

RLD Approval Date July 18, 2000

Indication It is indicated for the treatment of mildly to moderately active ulcerative

colitis in patients 5 years of age and older.

3.2 PK/PD Information'

Bioavailability

Systemic absorption of balsalazide is minimal and variable in healthy
subjects.

Food Effect

Under fed (high-fat meal) conditions, the C,,,x and AUC for balsalazide
and its metabolites decrease, whereas the T, is prolonged compared to
fasted conditions in healthy subjects.

Tmax

Fasted Conditions
Balsalazide: 0.8 +0.85
5-ASA: 8.2+1.98

Fed Conditions
Balsalazide: 1.2 +1.11
5-ASA: 22.0+8.23

Metabolism

Balsalazide undergoes extensive colorectal metabolism, the bacterial
azoreductases cleave the compound to release mesalamine (5-
aminosalicyclic acid, 5-ASA), the therapeutically active portion, and 4-
amino-beta-alanine. The compounds 5-ASA and 4-amino-beta-alanine
are further metabolized to N-acetylated metabolites.

Excretion

The major route of elimination is via the feces. Balsalazide and its
metabolites have been identified in plasma, urine and feces.

= Following single-dose administration of 2.25 g COLAZAL (three
750 mg capsules) under fasting conditions in healthy subjects, mean
urinary recovery of balsalazide, 5-ASA, and N-Ac-5-ASA was
0.20%, 0.22% and 10.2%, respectively.

* In a multiple-dose study in healthy subjects receiving a COLAZAL
dose of two 750 mg capsules twice daily (3 g/day) for 10 days,
mean urinary recovery of balsalazide, 5-ASA, and N-Ac-5-ASA
was 0.1%, 0%, and 11.3%, respectively. During this study, subjects
received their morning dose 0.5 hours after being fed a standard
meal, and subjects received their evening dose 2 hours after being
fed a standard meal.

= In a study with 10 healthy volunteers, 65% of a single 2.25-g dose
of COLAZAL was recovered as 5-ASA, 4-aminobenzoyl-B-alanine,
and the N-acetylated metabolites in feces, while <1% of the dose
was recovered as parent compound.

' 1. External Database: Online-Drugs@FDA database. (2007). Drugs@FDA. Search: Colazal . Label Information.
Label approved on 12/20/2006. Last accessed: 09/24/2007.
2. Online-Clinical Pharmacology (2007). http:/cpip.gsm.com . World-Class Drug Information: Monographs:
Colazal. Last updated: 02/13/2007. Last accessed: 09/24/2007
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In a study that examined the disposition of balsalazide in patients
who were taking 3-6 g of COLAZAL daily for more than | year and
who were in remission from ulcerative colitis, less than 1% of an
oral dose was recovered as intact balsalazide in the urine. Less than
4% of the dose was recovered as 5-ASA, while virtually no 4-
aminobenzoyl-B-alanine was detected in urine. The mean urinary
recovery of N-Ac-5-ASA and N-acetyl-4-aminobenzoyl--alanine
comprised <16% and <12% of the balsalazide dose, respectively.
No fecal recovery studies were performed in this population.

Half-life Cannot be determined because of large intersubject variability

Drug Specific Issues (if any) .

Exacerbation of the symptoms of ulcerative colitis was reported in
both adult and pediatric patients. Observe patients closely for
worsening of these symptoms while on treatment.

Prolonged gastric retention of COLAZAL may occur in patients
with pyloric stenosis.

33 OGD Recommendations for Drug Product

Number of studies recommended:

2, fasting and fed

1. Type of study:

Fasting

Design: Single-dose, two-treatment, two-period crossover in-vivo
Strength: 750 mg
Subjects: Normal healthy males and females, general population

Additional Comments:

Dose: 3 x 750 mg Capsules

2. Type of study:

Fed

Design: Single-dose, two-treatment, two-period crossover in-vivo
Strength: 750 mg
Subjects: Normal healthy males and females, general population

Additional Comments:

Dose: 3 x 750 mg Capsules

Analytes to measure (in plasma/serum/blood): Balsalazide and Mesalamine (in plasma)

Bioequivalence based on:

90% CI: LAUCr, LAUC,, and LCax

Waiver request of in-vivo testing:

None

Source of most recent recommendations: Controlled Correspondence No. 07-0592. Submission

date: April 13, 2007.
\W\cdsnas\OGDS6\CONTROLS\2007-docs\07-

0592.pdf

Summary of OGD or DBE History

(for details, see Appendix 4.4):

According to the Electronic Orange Book (current
through August 2007),” there are currently no
approved generic products on the market for
Balsalazide Disodium Capsules, 750 mg.

2 Last accessed: 09/24/2007.
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34 Contents of Submission

Study Types Yes/No? How many?
Single-dose fasting Yes 1
Single-dose fed Yes 1
Steady-state No --
In vitro dissolution Yes 1
Waiver requests No --
BCS Waivers No --
Clinical Endpoints No --
Failed Studies No --
Amendments Yes 2

* . . . . .
This submission is an amendment and contains an amendment as well.
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3.5  Pre-Study Bioanalytical Method Validation

A. Balsalazide®

Information Requested
70038 Fast 60652 Fed

Data

Bioanalytical method validation report
location

Annex of bioanalytical report section 16.2.5.3

Analyte Balsalazide
Internal standard (IS) (0) 4)
Method description This method involves the extraction of Balsalazide and the

internal standard from human EDTA plasma by a (®) 4)
solid phase extraction cartridges. Samples are kept frozen
at -20°C prior to analysis and 100puL of human EDTA
plasma was used for analysis.

Limit of quantitation (ng/mL) 1.00
Average recovery of drug (%) 80.59 to 84.83
Average recovery of IS (%) 78.83

Standard curve concentrations (ng/mL)

1.00 to 500.40

QC concentrations (ng/mL)

QCl1:3.02 QC2: 150.84 QC3: 351.96

QC Intraday precision range (%) 3.04t0 7.61
QC Intraday accuracy range (%) 98.92 to 105.78
QC Interday precision range (%) 3.22t05.47

QC Interday accuracy range (%)

98.53 to 100.85

Bench-top stability (hrs)

23 hours at room temperature

Stock stability (days)

Analyte: 430 days at -20°C
IS: 196 days at -20°C

Processed stability (hrs)

96 hours at room temperature

Freeze-thaw stability (cycles) 4 cycles
Long-term storage stability (days) 195 days at -20°C (EDTA K3), 76 days at -20°C (EDTA
K»)

5 days at -80°C

Dilution integrity

QC3 diluted 1/2: CV (%) 3.10 Nominal (%) 100.56
DQC diluted 1/20: CV (%) 2.48 Nominal (%) 99.23

Selectivity

No interfering peaks noted in blank plasma samples

*  The tables are provided by the firm.
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B. Mesalamine (S-aminosalicyclic acid, 5-ASA)

Information Requested Data

70038 Fast

Bioanalytical method validation report Annex 1 of bioanalytical report section 16.2.5.3
location

Analyte 5-ASA

Internal standard (IS) (b) (4)

Method description This method involves the extraction of 5-ASA and the

internal standard from human EDTA plasma by a (b) (4)
solid phase extraction cartridges. Samples are kept frozen
at -80°C prior to analysis and 0.400 mL of human EDTA
plasma was used for analysis.

Limit of quantitation (ng/mL)

1.01
2.00

Average recovery of drug (%)

73.40 to 81.32
70.04 to 71.92

Average recovery of IS (%)

72.71
72.12

Standard curve concentrations (ng/mL)

1.00 to 607.18

QC concentrations (ng/mL)

QCl1:3.01 QC2: 180.58 QC3: 421.34

QC Intraday precision range (%) 0.80 to0 2.12
QC Intraday accuracy range (%) 95.99 to 109.17
QC Interday precision range (%) 2.06 t0 2.94

QC Interday accuracy range (%)

99.49 to 107.68

Bench-top stability (hrs)

15 hours at room temperature

Stock stability (days)

Analyte: 167 days at -20°C (acidified methanol)
at -80°C: to be determine
IS: 167 days at -20°C (acidified methanol)
at -80°C: to be determine

Processed stability (hrs)

75 hours at room temperature

Freeze-thaw stability (cycles)

3 cycles

Long-term storage stability (days)

186 days at -80°C

Dilution integrity

QC2 diluted 1/2: CV (%) 1.19 Nominal (%) 91.39
DQC diluted 1/20: CV (%) 0.72 Nominal (%) 94.07

Selectivity

No interfering peaks noted in blank plasma samples
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Information Requested Data

60652 Fed

Bioanalytical method validation report Annex 1 of bioanalytical report section 16.2.5.3

location

Analyte 5-ASA

Internal standard (IS) (b) (4)

Method description This method involves the extraction of 5-ASA and the
internal standard from human EDTA plasma by a (b) (4)
solid phase extraction cartridges. Samples are kept frozen
at -80°C prior to analysis and 0.400 mL of human EDTA
plasma was used for analysis.

Limit of quantitation (ng/mL) 1.01

Average recovery of drug (%) 73.40 to 81.32

Average recovery of IS (%) 72.71

Standard curve concentrations (ng/mL) 1.00 to 607.18

QC concentrations (ng/mL) QC1:3.01 QC2: 180.58 QC3:421.34

QC Intraday precision range (%) 0.80 to 2.12

QC Intraday accuracy range (%) 95.99 to 109.17

QC Interday precision range (%) 2.06 to 2.94

QC Interday accuracy range (%) 99.49 to 107.68

Bench-top stability (hrs) 15 hours at room temperature

Stock stability (days) Analyte: 167 days at -20°C (acidified methanol)

at -80°C: to be determine
IS: 167 days at -20°C (acidified methanol)
at -80°C: to be determine

Processed stability (hrs) 75 hours at room temperature

Freeze-thaw stability (cycles) 3 cycles

Long-term storage stability (days) 186 days at -80°C

Dilution integrity QC2 diluted 1/2: CV (%) 1.19 Nominal (%) 91.39
DQC diluted 1/20: CV (%) 0.72 Nominal (%) 94.07

Selectivity No interfering peaks noted in blank plasma samples

Analytes Balsalazide 5-ASA

SOPs submitted Yes Yes

Bioanalytical method is acceptable | Yes Yes

Comments on the Pre-Study Method Validation:
Acceptable.
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3.6

In Vivo Studies

Table 1. Summary of all in vivo Bioequivalence Studies’
A. Balsalazide

Stud T Ry Tt Subjects Mean Parameters (+/-SD) Stud
tudy Study 9 (Dose, Dosage Form, (No. (M/F) tudy
Ref. Onyectve Study Design Route) Type Cmax Tmax* AUCO-t | AUCw | T% | Kel | Report
AL [Product ID] Age:mean | (ng/mL) (hr) (ngh/mL) | (ng:h/mL) | (hr) | (hr-1) | Location

(Range)

Balsalazide Disodium
Randomized, Open-Label, (3 x 750 mg capsules 99 leti
2-Way Crossover p-0.) completing
Bioocnivalones Study of [Lot/Batch No: (43 M/56 F) 498.34 0.500 160532 | 1712.56 | 30.28 | 0.0249
Balsglazi de 750 mg Y Randomized | 043-11] Healthy subjects (259.16) | (0.333-6.10) | (709.86) | (747.59) | (7.57) | (0.0124)

70038 |Capsule and Colazal® single-dose Colazal® SAS%G (years) = 36 (18- 5.3.1.2
gﬁ‘gff;i“g{,f;’ﬁfﬁg;iﬁ CrOSSOVEr |3\ 750 mg Data set for statistical | 551.99 0.333 1590.10 | 1693.58 | 29.62 | 0.0250
Subjec thn dor Fasting Y capsules analysis (26741) | (0.333-1.50) | (722.41) | (764.06) | (6.61) | (0.0082)
.. p.o.) =99

Conditions [Lot/Batch No.:

320195]

Balsalazide Disodium
Randomized, Open-Label, (3 x 750 mg capsules 160 leti
2-Way Crossover p-0) completing
Bioocuivalones Study of [Lot/Batch No: (98 M/62 F) 524.75 0.500 1812.26 | 1983.75 | 22.60 | 0.0343
Ba‘f:;‘;zi d:7§‘(’) m; yo Randomized 043111 Healthy subjects (555.52) | (0.250-6.00) | (1122.66) | (1145.35) | (6.84) | (0.0134)

60652 | Capsule and Colazal single-dose Colazal® ?Sg)e (years) =37 (18- 53.1.2
%‘;Be;‘;ncg) F Olilli’g“;‘iﬁ CrOSSOVEr |3\ 750 mg Data set for statistical | 538.64 0.500 1796.61 | 196140 | 21.52 | 0.0364
Subjec thr(l)s:r Fo de y capsules analysis (497.31) | (0.250-6.00) | (907.88) | (928.73) | (7.13) | (0.0141)
.. p.o.) =160

Conditions [Lot/Batch No.:

6E0002]

* Tmax is presented as median (range)
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B. Mesalamine (5-aminosalcyclic acid, 5-ASA)

Stud TR Subjects Mean Parameters (+/-SD Stud
l;u fy Study 9 (Dose, Dosage Form, (No. (M/F) Rtu y
ef. Objective Study Design Route) Type Cmax Tmax* | AUCO-t | AUCw % Kel eport
AL [Product ID] Age:mean | (g/ml) | () | (ngh/mL)| (ngh/mL) | (hr) (hr-1) | Location
(Range)
Balsalazide Disodium
Randomized, Open-Label, (3 x 750 mg capsules 99 leti
2-Way Crossover p-0.) completing
Bioeauivalence S;ud of [Lot/Batch No: (42 M/56 F) 293.60 10.0 3220.46 3657.12 12.17 (7.63) 0.0839
Balsz?lazide 750 mg Y Randomized 043-11] Healthy subjects (193.90) | (6.00-36.0) | (2074.62) | (2185.00) ’ ’ (0.0545)
70038 | Capsule and Colazal® single-dose Colazal® SAS%G (years) = 36 (18- 5.3.1.2
(Reference) Following a |CIOSSOVE 13 3750 mg Data set for statistical | 277.45 9.03 3227.64 | 3743.87 (ggg) 0.0901
Subjec thn der Fasting y capsules analysis (193.04) | (6.00-48.0) | (2032.89) | (2190.18) ’ (0.0800)
.. p.o.) =98
Conditions [Lot/Batch No.:
320195]
Balsalazide Disodium
Randomized, Open-Label, (3 x 750 mg capsules 160 leti
2-Way Crossover p-0) completing
. . ot/Batch No: . . . .
Bioequivalence S;ud of Lot/Batch N (96 M/61 F) 93.44 190 1636.18 1805.15 0.1225
Balsz?lazide 750 mg Y Randomized 043-11] Healthy subjects (76.05) (8.00-60.0) (1102.48) | (1256.39) |11.07 (8.37)| (0.1470)
60652 | Capsule and Colazal single-dose Colazal® ?Sg)e (years) =37 (18- 53.1.2
(Reference) Followinga | crossover 3 x 750 mg Data set for statistical | 94.85 1669.46 | 1840.90 |10.37(8.32)| 0.1219
2250 mg Dose in Health: 23.0
Subjecthnder Fed Y capsules analysis (80.41) (6.00-.60.0) (1204.65) | (1320.01) (0.1271)
Conditions p.0.) =157
[Lot/Batch No.:
6E0002]

* Tmax is presented as median (range)
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Table 2. Statistical Summary of the Comparative Bioavailability Data Calculated by the Reviewer

A. Balsalazide

Balsalazide Disodium Capsules, 750 mg
Dose (3 x 750 mg Capsules)

Least Squares Geometric Means, Ratio of Means, and 90% Confidence Intervals
Balsalazide

Fasting Bioequivalence Study No. 700038 (N=99)

Parameter Test Reference Ratio 90% C.I.

AUCO-t (ng-h/mL) 1466.49 1461.85 1.00 94.21 106.82
AUCw (ng-h/mL) 1568.65 1560.56 1.01 94.64 106.76
Cmax (ng/mL) 449.96 501.40 0.90 83.63 96.29

Fed Bioequivalence Study No. 60652 (N=160)

Parameter Test Reference Ratio 90% C.I.

AUCO-t (ng-h/mL) 1586.55 1595.01 0.99 95.71 103.38
AUCw (ng-h/mL) 1758.42 1761.23 1.00 96.13 103.69
Cmax (ng/mL) 366.27 386.61 0.95 87.15 102.99
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B. Mesalamine (5-aminosalicyclic acid, 5-ASA)

Balsalazide Disodium Capsules, 750 mg
Dose (3 x 750 mg Capsules)

Least Siuares Geometric Means, Ratio of Means, and 90% Confidence Intervals

Fasting Bioequivalence Study No. 700038 (N=98)

Parameter Test Reference Ratio 90% C.I.

AUCO-t (ng-h/mL) 2653.49 2604.21 1.02 93.27 111.31
AUCw (ng-h/mL) 3085.74 3145.77 0.98 88.28 108.99
Cmax (ng/mL) 240.35 22421 1.07 97.33 118.07

Fed Bioequivalence Study No. 60652 (N=157)

Parameter Test Reference Ratio 90% C.I.

AUCO-t (ng-h/mL) 1292.99 1306.58 0.99 91.61 106.90
AUCw (ng-h/mL) 1421.52 143991 0.99 91.27 106.78
Cmax (ng/mL) 71.47 73.74 0.97 89.45 105.02
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Table 3. Reanalysis of Study Samples3
A. Balsalazide

Fasting BE study No. 70038

Study No. 700380KC
Randomized, Open-Label, 2 Way-Crossover, Bioequivalence Study Of Balsalazide 750 mg Capsule And Colazal (Reference)
Following A 2250 mg Dose In Healthy Subjects Under Fasting Conditions

Additional information in tables 3 and 4 of bioanalytical report
Balsalazide

Number of samples reanalyzed Number of recalculated values used after reanalysis
Reason why assay was repeated Actual number % of total assays Actual number % of total assays
T R T R T R T R

Pharmacokinetic' 0 0 0.00 0.00 0 0 0.00 0.00
Unacceptable internal standard
response 7 10 0.17 0.24 7 10 0.17 0.24
Incomplete analysis 6 4 0.14 0.10 6 4 0.14 0.10
Sample concentration above
upper limit of quantification 80 116 1.92 2.78 80 116 1.92 2.78
Sample reanalyzed to obtain
confirming value 6 8 0.14 0.19 6 8 0.14 0.19
Rejected sample dilution 6 1 0.14 0.02 6 1 0.14 0.02

Total 105 139 2.52 3.34 105 139 2.52 3.34

1 - If no repeats were performed for pharmacokinetic reasons, insert “0.0.”

T Balsalazide disodium 750 mg capsule (3 x 750 mg capsules per period), Apotex Inc., (Canada) Lot: 043-11

R Balsalazide disodium 750 mg capsule (Colazal®), (3 x 750 mg capsules per period), Salix Pharmaceuticals, Inc., (USA) Lot: 320195
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Fed BE study No. 60652

Study No. 60652NYV
Randomized, Open-Label, 2 Way-Crossover, Bioequivalence Study Of Balsalazide 750 mg Capsule And Colazal (Reference)
Following A 2250 mg Dose In Healthy Subjects Under Fed Conditions

Additional information in tables 3 and 4 of bioanalytical report
Balsalazide

Number of samples reanalyzed Number of recalculated values used after reanalysis
Reason why assay was repeated Actual number % of total assays Actual number % of total assays
T R T R T R T R

Pharmacokinetic' 0 0 0.00 0.00 0 0 0.00 0.00
Unacceptable internal standard
response 8 9 0.13 0.14 9 0.13 0.14
Incomplete analysis 3 11 0.05 0.17 11 0.05 0.17
Sample concentration above
upper limit of quantification 177 197 2.77 3.08 177 197 2.77 3.08
Sample reanalyzed to obtain
confirming value 1 4 0.02 0.06 1 3 0.02 0.05
Sample repeated or reinjected by
error 4 0 0.06 0.00 0 0 0.00 0.00

Total 193 221 3.02 3.46 189 220 2.97 3.44

1 - If no repeats were performed for pharmacokinetic reasons, insert “0.0.”

" Balsalazide disodium 750 mg capsule (3 x 750 mg capsules per period), Apotex Inc., (Canada) Lot: 043-11

R Balsalazide disodium 750 mg capsule (Colazal), (3 x 750 mg capsules per period), Salix Pharmaceuticals, Inc., (USA) Lot: 6E0002
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B. Mesalamine (5-aminosalcyclic acid, 5-ASA)

Fasting BE study No. 70038

Study No. 700380KD
Randomized, Open-Label, 2 Way-Crossover, Bioequivalence Study Of Balsalazide 750 mg Capsule And Colazal (Reference)
Following A 2250 mg Dose In Healthy Subjects Under Fasting Conditions

Additional information in tables 10 and 11 of bioanalitical reﬁort

Number of samples reanalyzed Number of recalculated values used after reanalysis
Reason why assay was repeated Actual number % of total assays Actual number % of total assays
T R T R T R T R

Pharmacokinetic' 0 0 0.00 0.00 0 0 0.00 0.00
Poor Chromatography 4 3 0.12 0.09 4 3 0.12 0.09
Unacceptable internal standard
response 7 6 0.21 0.18 7 6 0.21 0.18
Incomplete analysis 3 6 0.09 0.18 3 6 0.09 0.18
Sample concentration above
upper limit of quantification 38 26 1.13 0.77 38 26 1.13 0.77
Sample concentration above or
below modified calibration curve
range 63 60 1.87 1.79 63 60 1.87 1.79
Sample repeated or reinjected by
error 7 4 0.21 0.12 0 0 0.00 0.00

Total 122 105 3.63 3.12 115 101 3.42 3.01

1 - If no repeats were performed for pharmacokinetic reasons, insert “0.0.”
" Balsalazide disodium 750 mg capsule (3 x 750 mg capsules per period), Apotex Inc., (Canada) Lot: 043-11

R Balsalazide disodium 750 mg capsule (Colazal®), (3 x 750 mg capsules per period), Salix Pharmaceuticals, Inc., (USA) Lot: 320195
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Fed BE study No. 60652

Study No. 606520SA
Randomized, Open-Label, 2 Way-Crossover, Bioequivalence Study Of Balsalazide 750 mg Capsule And Colazal (Reference)
Following A 2250 mg Dose In Healthy Subjects Under Fed Conditions

Additional information in tables 10 and 11 of bioanalitical reiort

Number of samples reanalyzed Number of recalculated values used after reanalysis
Reason why assay was repeated Actual number % of total assays Actual number % of total assays
T R T R T R T R

Pharmacokinetic' 0 0 0.00 0.00 0 0 0.00 0.00
Poor Chromatography 78 83 0.87 0.93 78 83 0.87 0.93
Unacceptable internal standard
response 61 82 0.68 0.92 61 82 0.68 0.92
Incomplete analysis 20 24 0.22 0.27 20 24 0.22 0.27
Sample concentration above
upper limit of quantification 195 184 2.18 2.06 195 184 2.18 2.06
Sample concentration above or
below modified calibration curve
range 7 8 0.08 0.09 7 8 0.08 0.09
Sample reanalyzed to obtain
confirming value 7 8 0.08 0.09 1 4 0.01 0.04
Rejected sample dilution 12 22 0.13 0.25 12 22 0.13 0.25
Sample repeated or reinjected by
error 1 2 0.01 0.02 0 0 0.00 0.00
Sample stability exceeding
validation data 56 60 0.63 0.67 0 0 0.00 0.00

Total 437 473 4.88 5.28 374 407 4.18 4.55

1 - If no repeats were performed for pharmacokinetic reasons, insert “0.0.”
T Balsalazide disodium 750 mg capsule (3 x 750 mg capsules per period), Apotex Inc., (Canada) Lot: 043-11

R Balsalazide disodium 750 mg capsule (Colazal), (3 x 750 mg capsules per period), Salix Pharmaceuticals, Inc., (USA) Lot: 6E0002

Did use of recalculated plasma concentration data change study outcome? No
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Comments from the Reviewer:

1.

Ninety-nine (99) healthy, adult male and female subjects completed the fasting BE study.
Initially, one-hundred and six (106) subjects were enrolled in the study; however, seven (7)
subjects did not complete the study (Table 8).

The one-hundred and six (106) subjects were dosed in three (3) groups. Treatment Group
No. 01 consisted of thirty-six (36) subjects (Nos. 01 to 36). Treatment Group No. 02
consisted of thirty-six (36) subjects (Nos. 37 to 72) and Treatment Group No. 03 consisted of
thirty-four (34) subjects (Nos. 73 to 106).

The firm stated in its clinical report that the study was composed of the three (3) groups due
to logistical reasons. The subjects were dosed at the same clinical site.

Each of the one-hundred and six (106) subjects was recruited from the community at large
(Quebec, Canada) and consisted of both male and female subjects. According to their
respective genders, the subjects had similar demographic profiles. Also, all of the subjects
were screened prior to the initiation and dosing of Treatment Group No. 01 in Period I
of the fasting BE study. The screening and dosing dates for the subjects enrolled in each
group are as follows:

Treatment Group Screening Dates Dosing Dates
Period 1 Period 2
01 03/16/2007 — 03/21/2007 04/01/2007 04/15/2007
02 03/09/2007 — 03/27/2007 04/06/2007 04/20/2007
03 03/12/2007 — 03/28/2007 04/07/2007 04/21/2007

There was six (6) days in between the dosing of Treatment Group No. 01 and 03.

Initially, the firm used a group-by-treatment effect in its statistical model. Based on their
statistical results and the high variability of balsalazide and 5-ASA, the firm combined the
three (3) groups to compare the test and reference product. The reviewer agrees with the firm
in the combining of the data for the three (3) groups to establish bioequivalence between the
test and RLD product, based on the following reasons:

a. According to the FDA’s Guidance to Industry, Statistical Approaches to
Establishing Bioequivalence issued in 2001, when combining groups for a single
analysis, questions should arise (1) when the subjects are studied at different
clinical sites, or (2) at the same site but are greatly separated in time (i.e.,
months). None of the issues are a concern for this study.

b. Dividing the subjects into three (3) separate groups resulted in three groups which
may have been underpowered to demonstrate bioequivalence.
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5. Three (3) subjects (Nos. 47, 84 and 92) experienced emesis during the fasting BE study. The
time of dosing and onset of the reported adverse event (AE) is provided in the table below:

Subject Period Treatment Dosing Onset of Emesis Time Elapsed
Date and Time Date and Time" Between Dosing
47 II A 04/20/2007 @ 07:20 04/21/2007 @ 02:25 ~ 19 hrs
84 I B 04/07/2007 @ 07:22 04/10/2007 @ 06:15 ~ 3 days and 7 min
92 B 04/07/2007 @ 07:38 04/08/2007 @ 04:01 ~ 21 hrs and 37 min
92 II A 04/21/2007 @ 07:38 04/21/2007 @ 12:07 ~ 4 hrs and 29 min

" Military Time (HH:MM)
Treatment A — test product, Balsalazi(}e Disodium Capsules, 750 mg (3 x 750 mg Capsules) — Apotex
Treatment B — RLD product, Colazal® (balsalazide disodium) Capsules, 750 mg (3 x 750 mg Capsules) - Salix

For the test product, the median T, for balsalazide and 5-ASA were 0.50 and 10.0 hrs,
respectively, and for the reference product were 0.33 and 9.0 hrs, respectively.

Subject No. 47 experienced emesis within 2x the median Ty,.x for 5-ASA after receiving a
single-oral dose of the reference product. Therefore, the firm decided to exclude the data for
this subject in BE statistical evaluations for 5-ASA but not balsalazide. Subject No. 92
experienced emesis after receiving the test and reference product. The subject was
subsequently withdrawn from the study. Whereas, in Period I subject No. 84 experienced
emesis well after 2x the median Ty, for balsalazide and 5-ASA after receiving a single-oral
dose of the reference product and therefore the data for this subject was included in BE
statistical evaluations. The reviewer agrees with the firm’s decision concerning all three (3)
subjects.

6. The 90% confidence intervals for log-transformed AUCt, AUC,, Cp.x are within the
acceptable range of 80-125% for balsalazide (N=99) and 5-ASA (N=98).

7. Two-hundred and forty-four (244) balsalazide plasma samples were reanalyzed for analytical
reasons during the fasting BE study. The recalculated values for these samples were used in
PK and statistical analyses.

8. Two-hundred and twenty-seven (227) 5-ASA plasma samples were reanalyzed for analytical
reasons during the fasting BE study. The recalculated values for two-hundred and sixteen
(216) were used in PK statistical analysis.

9. The analytical reasons provided by the firm for reanalysis of balsalazide and 5-ASA plasma
samples are acceptable and in accordance with its bioanalytical SOPs.

10. The fasting BE study is acceptable.
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1. One-hundred and sixty (160) healthy, adult male and female subjects completed the fed BE
study. Initially, one-hundred and seventy (170) subjects were enrolled in the study; however,
ten (10) of the subjects did not the complete the study (Table 28).

2. The one-hundred and seventy (170) subjects were dosed in four (4) groups. Treatment
Group No. 01 (subject Nos. 01 to 40) and Treatment Group No. 02 (subject Nos. 41 to 80)
consisted of 40 subjects each. Treatment Group No. 03 consisted of forty-four (44) subjects
(Nos. 81 to 124) and Treatment Group No. 04 consisted of forty-six (46) subjects (Nos. 125
to 172).

3. As in the fasting BE study, the subjects were dosed in the four (4) groups due to logistical
reasons. The subjects were dosed at the same clinical site.

4. Each of the one-hundred and seventy (170) subjects were recruited from the community at
large (Quebec, Canada) and consisted of both male and female subjects. According to their
respective genders, the subjects had similar demographic profiles. Also, all of the subjects
were screened prior to the initiation and dosing of Treatment Group No. 01 in Period I
of the fed BE study. The screening and dosing dates for the subjects enrolled in each group
are as follows:

Treatment Screening Dates Dosing Dates

Group Period 1 Period 2
01 12/19/2006 — 12/22/2006 01/16/2007 01/30/2007
02 01/03/2007-01/05/2007 01/18/2007 02/01/2007
03 01/04/2007-01/09/2007 01/25/2007 02/08/2007
04 01/05/2007-01/11/2007 01/28/2007 02/11/2007

There was twelve (12) days in between the dosing of Treatment Group No. 01 and 04.

5. For balsalazide and 5-ASA, the firm and reviewer pooled the data from the four (4) groups in
BE statistical evaluations. Again, it is possible that by dividing the study into four (4) groups
for statistical analysis may result in four (4) groups which have not been adequately powered
to demonstrate bioequivalence.

6. During Period I, subject No. 122 reported experiencing emesis approximately 1.75 days (41
hrs) after receiving a single-oral dose of the reference product. Emesis occurred well after 2x
the median Ty, for balsalazide and 5-ASA. Therefore, the subject was not withdrawn from
the study and their data was used in BE statistical evaluations. The firm’s decision is in
accordance with the FDA Guidance to Industry, 2003 Bioavailability and Bioequivalence
Sudies for Orally Administered Drug Products-General Consideration, in which the data for
the subject who vomits within 2x median T, should not be included in statistical analysis.
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7. The 90% confidence intervals for log-transformed AUCt, AUC,, Cp.x are within the
acceptable range of 80-125% for balsalazide (N=160) and 5-ASA (N=157).

8. Four hundred and fourteen (414) balsalazide plasma samples were reanalyzed for analytical
reasons. The recalculated values for four hundred and nine (409) samples were used in PK
and statistical analysis.

9. Nine hundred and ten (910) 5-ASA plasma samples were reanalyzed for analytical reasons.
The recalculated values for seven hundred and eighty-one (781) samples were used in PK
and statistical analysis.

10. The analytical reasons provided by the firm for reanalysis of balsalazide and 5-ASA plasma
samples are acceptable and in accordance with its bioanalytical SOPs.

11. The fed BE study is acceptable.
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3.7 Formulation

Location in appendix Section 4.2, Page 73
If a tablet, is the RLD scored? N/A
If a tablet, is the test product biobatch scored N/A
Is the formulation acceptable? FORMULATION ACCEPTABLE
If not acceptable, why? N/A
3.8 In Vitro Dissolution
Location of DBE Dissolution Review 1. V:DIVISION\BIO\Bio Temporary-
Ra\77883D0805.doc
2. Division of System Files v 2.0.
ANDA #77-883.  Bioequivalence
Review. N 077883 N 000 AB 16-
Oct-2006 (03-Nov-2005)
Source of Method (USP, FDA or Firm) FDA
Medium Phosphate Buffer, pH 6.8
Volume (mL) 900
USP Apparatus type II (Paddle)
Rotation (rpm) 50
DBE-recommended specifications NLT EZ;JO (Q) in 30 minutes
If a modified-release tablet, was testing done on ' tablets? | N/A
F2 metric calculated? N/A
If no, reason why F2 not calculated
Is method acceptable? METHOD ACCEPTABLE
If not then why? --

Reviewer’s Comments:

In the firm’s original submission, the firm used its Balsalazide Disodium Capsules
Lot No. 043-11(exp. date 06/2007) to conduct its fasting BE study. The bio-lot of the
firm’s test product had not expired and was therefore used once again to conduct its
fasting and fed BE studies. The dissolution testing has previously been determined to

In the firm’s original submission, reference-listed drug (RLD) product, Colazal®
(balsalazide disodium) Capsules, Lot No. 311208 was used to conduct its fasting BE
study. This lot expired in June 2006. Therefore, the firm conducted its fasting and
fed BE studies using Colazal® (balsalazide disodium) Capsules, Lot No. 320195 (exp.
date 03/2009) and Lot No. 6E0002 (exp. date: 03/2009), respectively. The firm

1.

be acceptable.
2.

provided the dissolution testing data for both lots of the RLD product.
3.

As requested, in the deficiency letter sent to the firm from the Division of
Bioequivalence on December 12, 2006, the firm has acknowledged and accepted the
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. . . . (b) .
FDA-recommended dissolution method and specification of NLT )% (Q) in 30
minutes. Also, as previously stated in the original ANDA and DBE dissolution

review, the firm conducted additional dissolution testing using 900 mL in four (4)
different medias: (1) 0.1N HCI, (2) pH 4.5 buffer, (3) pH 6.8 buffer, and (4) pH 7.4

buffer with Apparatus I (Basket) at 100 rpm.
4. The firm’s dissolution testing is acceptable.

3.9 Waiver Request(s)

None.
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3.10 Deficiency Comments

None.

3.11 Recommendations

1. The Division of Bioequivalence accepts the fasting BE study No. 70038 conducted by
the Apotex, Inc. on its Balsalazide Disodium Capsules, 750 mg, Lot No. 043-11
comparing it to Salix Pharmaceuticals’ Colazal® (balsalazide disodium, USP)
Capsules, 750 mg, Lot No. 320195.

2. The Division of Bioequivalence accepts the fed BE study No. 60652 conducted by the
Apotex, Inc. on its Balsalazide Disodium Capsules, 750 mg, Lot No. 043-11
comparing it to Salix Pharmaceuticals’ Colazal® (balsalazide disodium, USP)
Capsules, 750 mg, Lot No. 6E0002.

3. The firm’s in vitro dissolution testing is acceptable. The dissolution testing should be
conducted in 900 mL of Potassium Phosphate Buffer, pH 6.8 at temp, 37°C + 0.5°C
using USP apparatus II(Paddle) at 50 rpm. The test product should meet the
following specification(s):

NLT ()% (Q) of balsalazide dissolved in 30 min

4. The Division of Bioequivalence deems the test product, Balsalazide Disodium
Capsules, manufactured by Apotex, Inc., to be bioequivalent to the reference product,
Colazal® (balsalazide disodium, USP) Capsules, manufactured by Salix
Pharmaceuticals.

The firm should be informed of the above recommendations.

3.12 Comments for Other OGD Disciplines

Discipline Comment

N/A None
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ANDA 77-883
Single-Dose Fasting Bioequivalence Study Review

4 APPENDIX
4.1 Individual Study Reviews

4.1.1 Single-dose Fasting Bioequivalence Study
4.1.1.1 Study Design

Table 4 Study Information’

Study Number 70038
Randomized, Open-Label, 2-Way Crossover, Bioequivalence
Study Titl Study of Balsalazide 750 mg Capsule and Colazal® (Reference)
udy title Following a 2250 mg Dose in Healthy Subjects Under Fasting
Conditions
Anapharm
2050, boul. René-Lévesque Ouest
Clinical Site Québec (Québec), Canada
(Name, Address, Phone #) G1V 2K8
Tel.: (418) 527-4000
Fax: (418) 527-3456
Principal Investigator Denis Audet, M.D.
April 1, 2007, and April 15, 2007 (Subjects No. 001 to 036)
Dosing Dates April 6, 2007, and April 20, 2007 (Subjects No. 037 to 072)
April 7, 2007, an April 21, 2007 (Subjects No. 073 to 106)
Anapharm
2500, rue Einstein
Analytical Site Québec (Québec)
(Name, Address, Phone #) Canada, G1P 0A2
Tél. : (418) 527-4000
Fax.: (418) 527-3456
Analvsis Dat 2007-04-22 to 2007-06-05 (Balsalazide)
nafysis Lates 2007-04-29 to 2007-06-07 (5-ASA)
Analytical Director (b) (6) Ph.D.
Storage Period of Biostudy Samples
(no. of days from the first day of 65 days (2007-04-01 to 2007-06-05) (Balsalazide)
sample collection to the last day of 67 days (2007-04-01 to 2007-06-07) (5-ASA)
sample analysis)
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ANDA 77-883

Single-Dose Fasting Bioequivalence Study Review

Table 5. Product information

Product Test Reference
Treatment ID A B
Product Name balsalazide disodium Colazal®

(balsalazide disodium)

Manufacturer Apotex Inc., Canada Salix Pharmaceuticals Inc.,
U.S.A.

Batch/Lot No. 043-11 320195

Manufacture Date June 2005 N/AV

Expiration Date June 2007 07/09

Strength 750 mg 750 mg

Dosage Form capsule capsule

Bio-batch Size N/AV

Production Batch Size N/AV

Potency 101.7% 101.4%

Content Uniformity (mean, %CV)

101.1%, 1.2%

100.5%, 1.2%

Dose Administered

3 x 750 mg capsules (2250 mg)

3 x 750 mg capsules (2250 mg)

Route of Administration

oral

oral

Table 6. Study Design, Single-Dose Fasting Bioequivalence Study

Number of Subjects

Enrolled: 106
Dosed: 106
Completed: 99

Analyzed:  Balsalazide — 100 (1 for safety reasons)
5-ASA — 100 (2 for safety reasons)
No. of Sequences 2
No. of Periods 2
No. of Treatments 2
No. of Groups 3
Washout Period 14 days

Randomization Scheme

Group No. 01 (subject Nos. 01-36)

AB: 01, 02,04, 07,10, 11, 14, 15,17, 18, 21, 23, 25, 27, 29, 31,
35, and 36

BA: 03,05, 06, 08,09, 12, 13, 16, 19, 20, 22, 24, 26, 28, 30, 32,
33, and 34

Group No. 02 (subject Nos. 37-72)

AB: 37, 40,42, 43, 44, 48, 49, 54, 56, 57, 58, 60, 62, 63, 64, 65,
and 69

BA: 38, 39,41, 45, 46,47, 50, 51, 52, 53, 55, 59, 61, 66, 67, 68,
70, 71 and 72
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ANDA 77-883

Single-Dose Fasting Bioequivalence Study Review

Group No. 02 (subject Nos. 73-106)

AB: 73,74, 76,78, 80, 81, 82, 85, 88, 90, 93, 94, 95, 99, 100, 102,
103, and 106

BA: 75,77,79, 83, 84, 86, 87, 89, 91, 92, 96, 97, 98, 101, 104, and
105

Blood Sampling Times

Balsalazide

0.00 hrs (pre-dose), 0.083, 0.167, 0.333, 0.750, 1.00, 1.50, 2.00,
3.00, 4.00, 5.00, 6.00, 8.00, 10.0, 12.0, 16.0, 24.0 36.0, 48.0, and
72.0 hours (post-dose)

5-ASA
0.00 hrs (pre-dose), 2.00, 4.00, 6.00, 7.00, 8.00, 9.00, 10.00, 11.0,
12.0, 14.0, 16.0, 20.0, 24.0, 36.0, 48.0, and 72.0 hrs (pos-dose)

Blood Volume Collected/Sample

Balsalazide: 1 x 3 mL each (21 samples per period)
5-ASA: 1 x 6 mL each (17 samples per period)

Blood Sample Processing/Storage

Balsalazide

Blood samples were cooled in an ice bath and were centrifuged at
3,000 rpm for at least 10 minutes at approximately 4°C. Two
aliquots of at least 0.5 mL (when possible) of plasma were
dispensed into polypropylene tubes (as soon as possible). The
aliquots were transferred to a -20°C+5°C freezer, pending shipment
to the analytical facility. No more than 50 minutes passed between
the time of each blood draw and the start of centrifugation and no
more than 70 minutes passed between the start of centrifugation and
aliquot storage.

5-ASA

Blood samples were cooled in an ice bath and were centrifuged at
3,000 rpm for at least 10 minutes at approximately 4°C. Two
aliquots of at least 1.0 mL (when possible) of plasma were
dispensed into polypropylene tubes (as soon as possible). The
aliquots were flash-frozen at approximately -80°C and subsequently
transferred to a -80°C (-65°C to -85°C) freezer, pending shipment
to the analytical facility. No more than 50 minutes passed between
the time of each blood draw and the start of centrifugation and no
more than 191 minutes passed between the start of centrifugation
and aliquot storage.

IRB Approval

Yes

Informed Consent

Yes

Length of Fasting

Subjects fasted overnight for at least 10 hours, until 4 hours post-
dose.

Length of Confinement

Subjects were confined to the Anapharm Clinical Research Facility
from at least 10 hours prior to drug administration until after the
24.0-hour post-dose blood draw, in each period.

Safety Monitoring

Throughout the study, subjects were monitored for adverse events.
At the times of admission and departure, subjects were asked a
standard probe question concerning the onset of any new health
problems. All adverse events including those reported within 14
days following last drug administration were recorded onto
appropriate data sheets.
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Comments on Study Design:

The study design is acceptable.

4.1.1.2 Clinical Results

ANDA 77-883
Single-Dose Fasting Bioequivalence Study Review

Table 7. Demographics Profile of Subjects Completing the Bioequivalence Study’

Study No. 70038

Treatment Groups

Balsalazide Analysis

5-Aminosalicylic Acid Analysis

Test Product Reference Test Product Reference
N=99 Product N=98 Product
N =99 N =98
Age Mean + SD 3610 36+ 10 36+ 10 36+ 10
(years) | Range 18- 55 18-55 18- 55 18-55
Age <18 0 0 0 0
Groups 18 - 40 64 (64.6 %) 64 (64.6 %) 63 (64.3 %) 63 (64.3 %)
41 - 64 35(35.4 %) 35(35.4 %) 35 (35.7 %) 35 (35.7 %)
65-175 0 0 0 0
>75 0 0 0 0
Sex Male 43 (43.4 %) 43 (43.4 %) 42 (42.9 %) 42 (42.9 %)
Female 56 (56.6 %) 56 (56.6 %) 56 (57.1 %) 56 (57.1 %)
Race Asian 0 0 0 0
Black 0 0 0 0
Caucasian 97 (98.0 %) 97 (98.0 %) 96 (98.0 %) 96 (98.0 %)
Hispanic 1(1.0 %) 1(1.0 %) 1 (1.0 %) 1(1.0 %)
Other 1(1.0 %) 1(1.0 %) 1(1.0 %) 1(1.0 %)
BMI Mean = SD 247+29 24.7+29 247+29 24.7+29
Range 19.6 - 29.8 19.6 - 29.8 19.6 -29.8 19.6 -29.8
Height Mean + SD 167.0+ 8.9 167.0 £ 8.9 166.8 + 8.7 166.8 + 8.7
Range 148.0 - 191.5 148.0 - 191.5 148.0 - 191.5 148.0 - 191.5
Weight Mean = SD 68.9+10.5 68.9+10.5 68.8+10.5 68.8 +£10.5
Range 47.2 -101.0 47.2-101.0 47.2 -101.0 47.2-101.0
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ANDA 77-883
Single-Dose Fasting Bioequivalence Study Review

Table 8. Dropout Information, Fasting Bioequivalence Study3

Study No. 70038

Subject No

Reason for dropout/replacement

Period

Replaced?

Replaced with

036

2007-04-13 11:43 / test / was
withdraw due to adverse event
(Skin reaction at different parts of
the body)

No

N/AP

079

2007-04-08 07:08 / reference / was
withdrawn due to adverse event
(Red pimples on all body)

N/AP

092

2007-04-21 12:31 / test / was
withdrawn due to vomiting

N/AP

100

2007-04-17 15:50 / test / was
withdrawn due to adverse event
(Loose stools)

N/AP

102

2007-04-18 09:30 / test / elected to
withdraw due to adverse event (Flu
syndrome)

N/AP

103

2007-04-20 15:45 / test / elected to
withdraw for personal reason

N/AP

104

2007-04-17 16:13 / reference / was
withdrawn due to adverse event
(Loose stools)

N/AP

Page 30 of 360




ANDA 77-883
Single-Dose Fasting Bioequivalence Study Review

Table 9. Study Adverse Events, Fasting Bioequivalence Study3

Reported Incidence by Treatment Groups
Body System / Fasted Bioequivalence Study
Adverse Event Study No. 70038
Test Reference

N=104 N=102
Body as a Whole
Asthenia 2 (2.0%)
Chills 1 (1.0%)
Edema face 1 (1.0%)
Fever 1 (1.0%)
Flu synd 3 (2.9%) 2 (2.0%)
Headache 10 (9.6%) 20 (19.6%)
Hem inject site 1 (1.0%) 4 (3.9%)
Hysn inject site 6 (5.8%) 4 (3.9%)
Inject site react 1 (1.0%) 1 (1.0%)
Injury accid 1 (1.0%)
Mass inject site 2 (1.9%)
Neck rigid 1 (1.0%)
Pain 2 (1.9%)
Pain abdo 3 (2.9%) 2 (2.0%)
Pain back 1 (1.0%)
Pain inject site 5 (4.8%) 6 (5.9%)
Pain neck 1 (1.0%)
Cardiovascular System
Vasc dis 1 (1.0%)
Vasodilat 3 (2.9%) 3 (2.9%)
Digestive System
Constip 1 (1.0%)
Diarrhea 2 (1.9%) 1 (1.0%)
Dry mouth 1 (1.0%)
Dyspepsia 1 (1.0%) 1 (1.0%)
Flatul 2 (1.9%)
Nausea 5 (4.8%) 5 (4.9%)
Vomit 2 (1.9%) 2 (2.0%)
Hemic and Lymphatic
System
Ecchymosis 1 (1.0%)
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Reported Incidence by Treatment Groups
Body System / Fasted Bioequivalence Study
Adverse Event Study No. 70038
Test Reference

N=104 N =102
Metabolic and
Nutritional Disorders
Creatinine inc 1 (1.0%)
Musculoskeletal System
Myalgia 1 (1.0%)
Myasthenia 1 (1.0%)
Nervous System
Dizziness 3 (2.9%) 3(2.9%)
Hypesthesia 1 (1.0%) 3 (2.9%)
Insomnia 1 (1.0%) 1 (1.0%)
Paresthesia 1 (1.0%)
Sleep dis 1 (1.0%)
Somnolence 10 (9.6%) 6 (5.9%)
Tremor 1 (1.0%)
Respiratory System
Hiccup 1 (1.0%)
Pharyngitis 2 (1.9%)
Rhinitis 2 (2.0%)
Voice alterat 1 (1.0%)
Skin and Appendages
Nodule skin 1 (1.0%)
Pruritus 1 (1.0%)
Rash 2 (1.9%) 2 (2.0%)
Skin dis 1 (1.0%)
Special Senses
Amblyopia 1 (1.0%) 1 (1.0%)
Urogenital System
Albuminuria 1 (1.0%) 1 (1.0%)
Dysuria 1 (1.0%) 1 (1.0%)
Hematuria 1 (1.0%) 2 (2.0%)
Pyuria 1 (1.0%)
Urin abnorm 1 (1.0%)
Total 46 (44.2%) 44 (43.1%)
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Table 10. Protocol Deviations, Fasting Bioequivalence Study3

Study No. 70038

Type

Subject #s (Test)

Subject #s (Ref.)

During the medication storage, the humidity of the
storage facility fell beneath the accepted range, to as low
as 28.14%RH, between April 6, 2007 to April 19, 2007.

001-078, 080-103,
105, 106*

001-035, 037-099,
101, 104-106*

These subjects’ 0.333-hour post-dose Period 1 plasma
aliquots for balsalazide analysis were stored 73 minutes
after the start of centrifugation. However, There is no
impact since balsalazide was found to be stable in human
EDTA K2 whole blood for 107 minutes at 4°C and in
human EDTA K2 plasma partitioned over erythrocytes
for an additional 174 minutes at 4°C.

001, 002, 004, 007,
010, 011

003, 005, 006, 008,
009

These subjects’ 0.500-hour post-dose Period 1 plasma
aliquots for balsalazide analysis were stored 72 minutes
after the start of centrifugation. However, There is no
impact since balsalazide was found to be stable in human
EDTA K2 whole blood for 107 minutes at 4°C and in
human EDTA K2 plasma partitioned over erythrocytes
for an additional 174 minutes at 4°C.

001, 002, 004

003, 005, 006

These subjects’ 48.0-hour post-dose Period 1 plasma
aliquots for 5-ASA analysis were stored at -20°C instead
of -80°C for 1 day 19 minutes and were not flash frozen
prior to storage, in error. There is no impact since 5-ASA
was found to be stable in human EDTA K3 plasma for 68
days at -20°C.

001, 002, 004, 007,
010,011, 014, 015,
017,018, 021, 035

003, 005, 006, 008,
009, 012, 013, 016,
019, 020, 022

This subject consumed 2 sips of cola beverage 2 days
11 hours 58 minutes after study drug administration in
Period 2.

002

For the 48.0-hour post-dose return visit in Period 2, the
answers to the questions concerning restriction between
the 36.0-hour and the 48.0-hour post-dose return visit
were not recorded for these subjects. However, subjects
were called back and confirmed they answered no to all
questions.

016

011

This subject’s 24.0-hour post-dose Period 2 blood
samples for balsalazide and 5-ASA analysis were
centrifuged 52 minutes after blood collection. However,
there is no impact since balsalazide was found to be
stable in human EDTA K2 whole blood for 107 minutes
at 4 °C and in human EDTA K2 plasma partitioned over
erythrocytes for an additional 174 minutes at 4 °C, and
since 5-ASA was found to be stable in human EDTA K2
whole blood for 109 minutes at 4°C and in human EDTA
K2 plasma partitioned over erythrocytes for an additional
182 minutes at 4°C.

013

This subject’s post-study hematology test was performed
21 days after the last participation of the subject in the
study. However, all results were within normal ranges or
judged not clinically significant by the Qualified
Investigator.

055 (post-study)
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Study No. 70038

Type

Subject #s (Test)

Subject #s (Ref.)

These subjects’ Period 1 pre-dose blood samples for
balsalazide and 5-ASA analysis were centrifuged for

3 minutes at 22°C instead of 4°C, in error, and were then
centrifuged at 3000rpm for 10 minutes at 4°C.

There is no impact for balsalazide since it was found to
be stable in human EDTA K2 whole blood for 30 minutes
at room temperature.

There is an impact for 5-ASA, since it was not found to
be stable in human EDTA K2 whole blood for 10
minutes. In period 1, pre-dose blood samples of subjects
073 to 086 and 088 to 091 were inconclusive for 5-ASA.

073, 074, 076, 078,
080-082, 085, 088,
090

075, 077,079, 083,
084, 086, 089, 091

This subject’s post-study procedures were performed

16 days after the last participation of the subject in the
study. However, all results were within normal ranges or
judged not clinically significant by the Qualified
Investigator.

079 (post-study)

This subject consumed 350 mL of diet cola beverage 2
days 6 hours 32 minutes after study drug administration
in Period 1.

087

This subject consumed approximately 50 mL of coffee
1 day 3 hours 14 minutes after study drug administration
in Period 2.

096

This subject’s post-study procedures were performed

28 days after the last participation of the subject in the
study. However, all results were within normal ranges or
judged not clinically significant by the Qualified
Investigator.

097 (post-study)

*This deviation does not apply to all subjects.

Comments on Dropouts/Adverse Events/Protocol Deviations:

1.

3.

4.

Seven (7) of the healthy male and female subjects did not complete the fasting BE
study (Table 8). Five (5) subjects (Nos. 036, 079, 092, 100, and 104) were withdrawn
from the study due to adverse events (AEs). While two (2) subjects (Nos. 102 and
103) elected to withdraw from the study. All of the subjects were discontinued in the
study according to the firm’s protocol (Section 8.12).

One-hundred and eighty-four (184) AEs were reported during the fasting BE study
(Table 9). The data in Table 9 represented the number of AEs reported at least one
time by a subject. Ninety-five (95) AEs were reported after subjects received a single
oral dose of the test product, while eighty-nine (89) AEs were reported after subjects
received a single-oral dose of the reference product.

No serious adverse events (SAEs) were reported during the study.

The firm reported in its protocol deviations that there is an impact on the analysis of
samples for subject Nos. 73-86, and 88-91 because their blood samples were
centrifuged for 3 minutes at 22°C instead of 4°C, in error, and were then centrifuged
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at 3000 rpm for 10 minutes at 4°C (Table 10). Therefore in Period I the pre-dose
blood samples of subjects 073 to 086 and 088 to 091 were reported as inconclusive.

The reported discontinued subjects, AEs and protocol deviations do not have an
impact on the outcome or the integrity of the study.
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4.1.1.3 Bioanalytical Results

Table 11. Assay Validation — Within the Fasting Bioequivalence Study3
A. Balsalazide

Bioequivalence Study No. 700380KC
Balsalazide

Parameter Standard Curve Samples

Concentration (ng/mL) 1.00 2.01 20.07 | 100.33 | 200.65 | 300.98 | 401.30 | 501.63
Inter day Precision (%CV) 4.00 3.48 245 2.05 2.02 1.96 2.23 2.48
Inter day Accuracy (%) 100.00 | 100.00 | 99.70 | 102.47 | 100.70 | 99.57 98.76 98.82

Linearity

0.9971 to 0.9998

Linearity Range (ng/mL)

1.00 to 501.63

Sensitivity/LOQ (ng/mL)

1.00

Bioequivalence Study No. 700380KC
Balsalazide

Parameter Quality Control Samples
Concentration (ng/mL) 3.01 150.49 351.14 75.25
Inter day Precision (% CV) 3.56 2.71 2.83 4.55
Inter day Accuracy (%) 102.666 101.16 99.47 102.83

* Accuracy (%) was converted by the review from + value to actual number, i.e. — 0.53 to 99.47.

B. Mesalamine (5-aminosalcyclic acid, 5-ASA)

Bioequivalence Study No. 700380KD
Parameter Standard Curve Samples
Concentration (ng/mL) 1.01 2.01 16.10 80.51 161.02 | 241.54 | 322.05 | 402.56
Inter day Precision (%CV) 9.90 4.48 1.47 1.13 2.12 1.17 1.78 1.49
Inter day Accuracy (%) 100.00 | 100.00 | 101.24 | 101.54 | 97.12 | 100.24 | 100.27 | 99.60
Linearity 0.9952 to 0.9997
Linearity Range (ng/mL) 1.01 to 402.56
Sensitivity/LOQ (ng/mL) 1.01
Bioequivalence Study No. 700380KD
Parameter Quality Control Samples
Concentration (ng/mL) 3.02 100.56 301.68 20.11
Inter day Precision (% CV) 5.90 1.32 1.53 2.19
Inter day Accuracy (%) 95.36 97.24 96.18 86.47
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Bioeiuivalence StudE No. 700380KD
Parameter Standard Curve Samples
Concentration (ng/mL) 2.00 4.00 19.98 | 119.90 | 239.81 | 359.71 | 479.62 | 599.52
Inter day Precision (%CV) 4.64 5.24 2.12 2.44 2.06 1.91 2.11 2.94
Inter day Accuracy (%) 97.00 | 105.00 | 101.35 | 100.43 | 102.17 | 99.48 | 97.23 | 97.05
Linearity 0.9930 to 0.9996
Linearity Range (ng/mL) 2.00 to 599.52
Sensitivity/LOQ (ng/mL) 2.00

Bioeiuivalence Studi No. 700380KD

Parameter Quality Control Samples

Concentration (ng/mL) 6.00 59.95 179.86 419.66
Inter day Precision (% CYV) 6.34 2.55 2.59 3.31
Inter day Accuracy (%) 97.33 94.30 93.49 93.38

Comments on Study Assay Validation:

Acceptable.

No significant interfering peaks
Yes

Any interfering peaks in chromatograms?

Were 20% of chromatograms included?

Were chromatograms serially or randomly selected? Serially

Comments on Chromatograms:

Acceptable.

Table 12. SOP’s Dealing with Bioanalytical Repeats of Study Samples3

SOP No.
ANI 156.09

Effective Date of SOP
2005-09-23

SOP Title
Sample Reassays and Reporting of Final Concentrations

Table 13. Additional Comments on Repeat Assays

Were all SOPs followed? Yes

Did recalculation of PK parameters change the study outcome? | N/A

Does the reviewer agree with the outcome of the repeat assays? | Yes
If no, reason for disagreement --
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Summary/Conclusions, Study Assays:

1. According to the firm’s bioanalytical report, following the results of the first runs for
5-ASA plasma samples, it was observed that the several sample concentrations were
above the upper limit of quantitation (402.56 ng/mL). Therefore, another range was
used for the rest of analysis. Based on these results the plasma samples for subjects
01 to 20 were analyzed with a calibration standard range from 1.00 to 400.00 ng/mL
(SOP ANI 8780.02) and the 5-ASA plasma samples for subjects 021 to 101 were
analyzed with a calibration standard range of 2.00 to 600.0 ng/mL (SOP ANI
8733.05). The reviewer accepts the firm’s analytical decision.

2. The study assay is acceptable.
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4.1.1.4 Pharmacokinetic Results
A. Balsalazide

Table 14. Arithmetic Mean Pharmacokinetic Parameters

Mean plasma concentrations are presented in Table 22 and Figure 1

Fasting Bioequivalence Study No. 70038
Balsalazide

Parameter Test Reference

. T/R
(units) Mean | %CV | Min Max Mean | % CV | Min Max

AUCO-t 1605.32 | 44.22 | 466.81 | 3391.52 | 1590.10 | 45.43 | 554.08 | 5490.23 | 1.01

(hr *ng/ml)

AUCx 1712.56 | 43.65 | 510.49 | 3744.77 | 1693.58 | 45.11 | 630.87 | 5751.73 | 1.01

(hr *ng/ml)

Cmax (ng/ml) 498.34 | 52.01 | 175.56 | 1563.12 551.99 | 48.44 | 152.76 | 1586.27 | 0.90

Tmax* (hr) 0.50 . 0.33 6.10 0.33 . 0.33 1.50 | 1.50
Kel (hr™) 0.02 | 49.96 0.01 0.14 0.02 | 32.89 0.01 0.08 | 1.00
T1/2 (hr) 30.28 | 25.01 5.07 74.27 29.62 | 2233 8.63 48.26 | 1.02

* Tmax values are presented as median, range

Table 15. Geometric Means and 90% Confidence Intervals - Firm Calculated

Balsalazide Disodium Capsules, 750 mg
Dose (3 x 750 mg Capsules)

Least Squares Geometric Means, Ratio of Means, and 90% Confidence Intervals
Balsalazide

Fasting Bioequivalence Study No. 70038

Parameter (units) Test Reference % Ratio 90% C.I.

AUCO0-t (hr *ng/ml) 1466.49 1461.85 100.32 94.23-106.80
AUCo (hr *ng/ml) 1568.65 1560.56 100.52 94.66-106.74
Cmax (ng/ml) 449.96 501.40 89.74 83.65-96.27
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Table 16. Geometric Means and 90% Confidence Intervals - Reviewer Calculated

Balsalazide Disodium Capsules, 750 mg

Dose (3 x 750 mg Capsules)

Least Squares Geometric Means, Ratio of Means, and 90% Confidence Intervals
Balsalazide

Fasting Bioequivalence Study No. 70038

Parameter (units) Test Reference Ratio 90% C.I.
AUCO-t (hr *ng/ml) 1466.49 1461.85 1.00 94.21 106.82
AUC (hr *ng/ml) 1568.65 1560.56 1.01 94.64 106.76
Cmax (ng/ml) 449.96 501.40 0.90 83.63 96.29
Table 17. Additional Study Information, Fasting Study No. 70038
Root mean square error, AUCO-t 0.2648
Root mean square error, AUC 0.2541
Root mean square error, Cmax 0.2971
Test Reference
Kel and AUCx determined for how many subjects? 99 99
Do you agree or disagree with firm’s decision? -- --
Indicate the number of subjects with the following:
measurable drug concentrations at 0 hr 0 0
first measurable drug concentration as Cmax 0 0
Were the subjects dosed as more than one group? Yes Yes
Ratio of AUC0-t/AUCx
Treatment n Mean Minimum Maximum
Test 99 0.94 0.79 0.99
Reference 99 0.94 0.81 0.99
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B. Mesalamine (5-aminosalcyclic acid, 5-ASA)

Table 18. Arithmetic Mean Pharmacokinetic Parameters

Mean plasma concentrations are presented in Table 23 and Figure 2

Fastini Bioeiuivalence Studi No. 70038

Parameter Test Reference T/R
(units) Mean | %CV | Min Max Mean | % CV | Min | Max
AUCO-t 322046 | 64.42 | 515.21 | 10789.89 | 3227.64 | 62.98 | 172.31 | 9015.12 | 1.00

(hr *ng/ml)
AUCx 3657.12 | 59.75 | 802.62 | 10812.66 | 3743.87 | 58.50 | 188.41 | 9163.62 | 0.98
(hr *ng/ml)

Cmax (ng/ml) 293.60 | 66.04 | 34.87 981.53 | 27745 | 69.58 | 39.25 | 114551 | 1.06

Tmax* (hr) 10.00 . 6.00 36.00 9.03 . 6.00 48.02 | 1.11
Kel (hr™) 0.08 | 64.96 0.02 0.24 0.09 | 88.71 0.01 0.57 | 0.93
T1/2 (hr) 12.17 | 62.72 2.83 36.22 12.83 | 122.20 1.23 137.63 | 0.95

* Tmax values are presented as median, range

Table 19. Geometric Means and 90% Confidence Intervals - Firm Calculated

Balsalazide Disodium Capsules, 750 mg
Dose (3 x 750 mg Capsules)

Least Siuares Geometric Means, Ratio of Means, and 90% Confidence Intervals

Fasting Bioequivalence Study No. 70038

Parameter (units) Test Reference % Ratio 90% C.I.

AUCO0-t (hr *ng/ml) 2653.49 2604.21 101.89 93.29-111.29
AUCo (hr *ng/ml) 3085.74 3145.77 98.09 88.32-108.94
Cmax (ng/ml) 224.82 236.59 106.33 96.81-116.78
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Table 20. Geometric Means and 90% Confidence Intervals - Reviewer Calculated

Balsalazide Disodium Capsules, 750 mg

Dose (3 x 750 mg Capsules)

Least Siuares Geometric Means, Ratio of Means, and 90% Confidence Intervals

Fasting Bioequivalence Study No. 70038

Parameter (units) Test Reference Ratio 90% C.I.
AUCO0-t (hr *ng/ml) 2653.49 2604.21 1.02 93.27 111.31
AUCo (hr *ng/ml) 3085.74 3145.77 0.98 88.28 108.99
Cmax (ng/ml) 240.35 22421 1.07 97.33 118.07
Table 21. Additional Study Information, Fasting Study No. 70038
Root mean square error, AUCO-t 0.3712
Root mean square error, AUC 0.3845
Root mean square error, Cmax 0.4053
Test Reference
Kel and AUCx determined for how many subjects? 75 75
Do you agree or disagree with firm’s decision? Yes Yes
Indicate the number of subjects with the following:
measurable drug concentrations at 0 hr 0 0
first measurable drug concentration as Cmax 0 0
Were the subjects dosed as more than one group? Yes Yes
Ratio of AUCO-t/AUCx
Treatment n Mean Minimum Maximum
Test 75 0.91 0.41 1.00
Reference 75 0.90 0.46 1.00

Comments on Pharmacokinetic and Statistical Analysis:

1. The firm assayed the plasma concentrations and provided the plasma profiles for
balsalazide and 5-ASA.

2. 5-ASA is a highly variable drug. The root- mean square error for LAUCt, LAUC;

and LC,.x are 37%, 38% and 40%, respectively.

3. The ninety-nine (99) healthy, adult male and female subjects that completed the study
were dosed in three (3) groups.
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. For balsalazide and 5-ASA, the firm and reviewer pooled the data for the three (3)
groups to conduct BE statistical evaluations.

. For balsalazide, the data for ninety-nine (99) subjects were used in BE statistical
evaluations. Whereas, for 5-ASA, the data for ninety-eight (98) subjects were used in
BE statistical evaluations due to subject No. 47 vomiting within 2x the median Tax.

. The firm and reviewer calculated the PK parameters (AUCs, AUCT, Ciax, Tmax, and
K¢) for balsalazide and 5-ASA. Statistical analysis was performed on the PK
parameters using the GLM procedure of SAS with a 90% confidence interval. The
reviewer agrees with the firm’s results for balsalazide and 5-ASA.

. For 5-ASA, the firm did not calculate the elimination rate constant, K. and AUC; for
twenty-three (23) subjects (Nos. 09, 11, 19, 20, 24, 34, 39, 40, 42, 45, 48, 56, 66, 67,
71, 72, 76, 86, 90, 93, 94, 105, and 106) due to either low correlation coefficients of
In-linear portion of the terminal elimination phase or an insufficient number of
concentrations in the terminal phase. The reviewer accepts with the firm’s decision.

Summary and Conclusions, Single-Dose Fasting Bioequivalence Study:

The single-dose fasting bioequivalence study is acceptable.
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Table 22. Mean Plasma Concentrations, Single-Dose Fasting Bioequivalence Study

Balsalazide

Test (n=99) Reference (n=99) Ratio
Time (W) 1 Nean (ng/mL) | CV% | Mean (ng/mL) | Time(hr) | Mean (ng/mL)
0.00 0.00 0.00
0.08 0.33 | 413.10 2.20 542.08 0.15
0.17 92.88 | 7678 91.85 82.21 1.01
0.33 391.90 | 55.48 490.72 53.09 0.80
0.50 421.05 | 53.07 482.97 51.83 0.87
0.75 399.55 | 60.04 405.53 5115 0.99
1.00 359.73 | 56.67 350.58 51.44 1.03
1.50 286.88 |  62.29 250.93 50.50 1.14
2.00 21745 | 6627 192.63 53.52 113
3.00 135.67 | 64.80 124.41 54.17 1.09
4.00 103.40 | 53.62 98.93 53.13 1.05
5.00 103.94 | 54.72 101.43 54.42 1.02
6.00 91.00 | 9557 85.00 59.76 1.07
8.00 44.09 | 7131 43.14 69.04 1.02
10.00 2210 | 7159 24.42 92.26 0.90
12.00 1230 | 56.72 14.70 115.70 0.84
16.00 785 | 5121 8.47 86.82 0.93
24.00 6.18 | 53.27 6.83 127.40 0.90
36.00 480 | 56.22 4.86 67.65 0.99
48.00 3.57 | 6218 3.65 69.84 0.98
72.00 201 | 7637 2.04 85.29 0.99
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Figure 1. Mean Plasma Concentrations, Single-Dose Fasting Bioequivalence Study
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Table 23. Mean Plasma Concentrations, Single-Dose Fasting Bioequivalence Study

Test (n=98) Reference (n=98) Ratio
Time (W) | Nean (ng/mL) | CV% | Mean (ng/mL) | Time(hr) | Mean (ng/mL)
0.00 0.00 : 0.00 0.00 0.00
2.00 0.08 | 759.64 0.34 2.00 0.08
4.00 12.67 | 309.95 17.41 4.00 12.67
6.00 112.56 | 111.09 115.47 6.00 112.56
7.00 184.68 |  88.70 188.69 7.00 184.68
8.00 22251 | 77.93 217.26 8.00 222,51
9.00 245.67 | 70.01 233.39 9.00 245.67
10.00 23834 | 67.43 218.12 10.00 238.34
11.00 227.92 | 68.61 207.42 11.00 227.92
12.00 199.46 |  73.01 186.71 12.00 199.46
14.00 14581 | 8327 133.41 14.00 145.81
16.00 102.39 | 96.28 97.93 16.00 102.39
20.00 62.90 |  83.91 60.68 20.00 62.90
24.00 5034 | 89.98 55.64 24.00 50.34
36.00 21.16 | 147.24 25.73 36.00 21.16
48.00 11.84 | 189.99 13.39 48.00 11.84
72.00 2.89 | 255.26 2.50 72.00 2.89
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Figure 2. Mean Plasma Concentrations, Single-Dose Fasting Bioequivalence Study

PLASMA MESALAMINE (53—ASA) LEVELS
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4.1.2 Single-dose Fed Bioequivalence Study

4.1.2.1 Study Design

Table 24. Study Information®

Study Number

60652

Study Title

Randomized, Open-Label, 2-Way Crossover, Bioequivalence Study of
Balsalazide 750 mg Capsule and Colazal (Reference) Following a
2250 mg Dose in Healthy Subjects Under Fed Conditions

Clinical Site
(Name, Address, Phone #)

Anapharm

2050, boul. René-Lévesque Ouest
Québec (Québec), Canada

G1V 2K8

Tel.: (418) 527-4000

Fax: (418) 527-3456

Principal Investigator

Denis Audet, M.D.

Dosing Dates

January 16, 2007, and January 30, 2007 (Subject No. 001 to 040)
January 18, 2007, and February 01, 2007 (Subject No. 041 to 080)
January 25, 2007, and February 8, 2007 (Subject No. 081 to 124)
January 28, 2007, and February 11, 2007 (Subject No. 125 to 170)

Analytical Site
(Name, Address, Phone #)

Anapharm

2050, Boul. René-Lévesque Ouest
Québec (Québec)

Canada, G1V 2K8

Tel.: (418) 527-4000

Fax: (418) 527-3456

Analysis Dates

2007-02-09 to 2007-03-22 (Balsalazide)
2007-02-26 to 2007-05-02 (5-ASA)

Analytical Director

Storage Period of Biostudy
Samples

(no. of days from the first
day of sample collection to
the last day of sample
analysis)

®)®  ph.D.

65 days (2007-01-16 to 2007-03-22) (Balsalazide)
106 days (2007-01-16 to 2007-05-02) (5-ASA)
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Table 25. Product Information®

Product Test Reference
Treatment ID A B
Product Name balsalazide disodium Colazal®

(balsalazide disodium)

Manufacturer Apotex Inc., Canada Salix Pharmaceuticals Inc.,
U.S.A.

Batch/Lot No. 043-11 6E0002

Manufacture Date June 2005 N/AV

Expiration Date June 2007 03/09

Strength 750 mg 750 mg

Dosage Form capsule capsule

Bio-batch Size N/AV

Production Batch Size N/AV

Potency 101.7% 102.8%

Content Uniformity (mean, %CYV)

101.1%, 1.2%

102.3%, 3.8%

Dose Administered

3 x 750 mg capsules (2250 mg)

3 x 750 mg capsules (2250 mg)

Route of Administration

oral

oral

Table 26. Study Design, Single-Dose Fed Bioequivalence Study

Enrolled: 170
Dosed: 170
No. of Subjects Completed: 160
Analyzed:  Balsalazide — 160
5-ASA - 157
No. of Sequences 2
No. of Periods 2
No. of Treatments 2
No. of Groups 4
Washout Period 14 days

Randomization Scheme

Group No. 01 (subject Nos. 01-40)

AB: 01, 02, 03,05, 06, 14, 15, 18, 19, 20, 23, 24, 25, 27, 29, 32, 33,
34,38, and 40

BA: 04, 07,08, 09, 10, 11, 12, 13, 16, 17, 21, 22, 26, 28, 30, 31,
35, 36, 37, and 39

Group No. 02 (subject Nos. 41-80)

AB: 41, 42,43, 45, 50, 53, 54, 55, 57, 59, 61, 63, 67, 68, 70, 74,
76, 77,78, and 80

BA: 44, 46,47, 48, 49, 51, 52, 56, 58, 60, 62, 64, 65, 66, 69, 71,
72,73, 75, and 79
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Group No. 03 (subject Nos. 81-124)

AB: 82, 86, 88, 89, 90, 91, 96, 97, 98, 99, 102, 103, 104, 109, 110,
112, 113, 116, 118, 120, 121, 123, and 124

BA: 81, 83, 84, 85, 87,92, 93, 94, 95, 100, 101, 105, 106, 107,
108, 111, 114, 115, 117, 119, and 122

Group No. 04 (subject Nos. 125-170)

AB: 127,130, 131, 133, 135, 136, 138, 141, 143, 144, 147, 149,
152, 153, 156, 159, 160, 162, 164, 165, 166, and 169

BA: 125,126, 128, 129, 132, 134, 137, 139, 140, 142, 145, 146,
148, 150, 151, 154, 155, 157, 158, 161, 163, 167, 168, and 170

Blood Sampling Times

Balsalazide

0.0 hrs (pre-dose), 0.250, 0.500, 0.750, 1.00, 1.25, 1.50, 1.75, 2.00,
2.50, 3.00, 4.00, 6.00, 8.00, 10.0, 12.0, 16.0, 24.0, 36.0, and 48.0
hours post-dose

5-ASA

0.0 hrs (pre-dose), 4.00, 6.00, 8.00, 10.0, 12.0, 14.0, 16.0, 17.0,
18.0, 19.0, 20.0, 21.0, 22.0, 23.0, 24.0, 25.0, 26.0, 27.0, 28.0, 30.0,
32.0, 36.0, 40.0, 44.0, 48.0, 60.0, and 72.0 hours post-dose

Blood Volume Collected/Sample

Balsalazide: 1 x 3 mL each (20 samples per period)
5-ASA: 1 x 6mL each (28 samples per period)

Blood Sample Processing/Storage

Balsalazide

Blood samples were cooled in an ice bath and were centrifuged at
3,000 rpm for at least 10 minutes at approximately 4°C. Two
aliquots of at least 0.5 mL (when possible) of plasma were
dispensed into polypropylene tubes (as soon as possible). The
aliquots were transferred to a -20°C+5°C freezer, pending analysis.
No more than 50 minutes passed between the time of each blood
draw and the start of centrifugation and no more than 70 minutes
passed between the start of centrifugation and aliquot storage.

5-ASA

Blood samples were cooled in an ice bath and were centrifuged at
3,000 rpm for at least 10 minutes at approximately 4°C. Two
aliquots of at least 1.0 mL (when possible) of plasma were
dispensed into polypropylene tubes (as soon as possible). The
aliquots were flash-frozen at approximately -80°C and subsequently
transferred to a -80°C (-65°C to -85°C) freezer, pending analysis.
No more than 50 minutes passed between the time of each blood
draw and the start of centrifugation and no more than 191 minutes
passed between the start of centrifugation and aliquot storage.

IRB Approval

Yes

Informed Consent

Yes

Length of Fasting Before Meal

Subjects fasted overnight for at least 10 hours and 30 minutes
before drug administration

Length of Confinement

Subjects were confined from at least 11 hours before dosing until
after the 48.0-hour post-dose blood draw.
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Safety Monitoring

Throughout the study, subjects were monitored for adverse events.
At the times of admission and departure, subjects were asked a
standard probe question concerning the onset of any new health
problems. All adverse events including those reported within 14
days following last drug administration were recorded onto
appropriate data sheets.

Standard FDA Meal Used?

Yes

Comments on Study Design:

The study design is acceptable.
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4.1.2.2 Clinical Results

Table 27. Demographics Profile of Subjects Completing the Bioequivalence Study3

Study No. 60652

Treatment Groups
Balsalazide Analysis 5-Aminosalicylic Acid Analysis
Test Product Reference Test Product Reference
N =160 Product N=157 Product
N=160 N =157
Age Mean + SD 37+ 10 37+ 10 37+ 10 37+ 10
(years) | Range 18- 55 18- 55 18- 55 18- 55
Age <18 0 0 0 0
Groups 18 — 40 97 (60.6%) 97 (60.6%) 94 (59.9%) 94 (59.9%)
41 - 64 63 (39.4%) 63 (39.4%) 63 (40.1%) 63 (40.1%)
65-75 0 0 0 0
>175 0 0 0 0
Sex Male 98 (61.3%) 98 (61.3%) 96 (61.1%) 96 (61.1%)
Female 62 (38.8%) 62 (38.8%) 61 (38.9%) 61 (38.9%)
Race Asian 0 0 0 0
Black 0 0 0 0
Caucasian 158 (98.8%) 158 (98.8%) 155 (98.7%) 155 (98.7%)
Hispanic 2 (1.3%) 2 (1.3%) 2 (1.3%) 2 (1.3%)
Other 0 0 0 0
BMI Mean + SD 25.0+2.7 25.0+2.7 25.0+2.7 25.0+2.7
Range 19.6 -29.9 19.6 —29.9 19.6 —29.9 19.6 —29.9
Height Mean + SD 170.4 £ 8.1 170.4 + 8.1 170.4 + 8.2 170.4 + 8.2
Range 152.0 - 193.0 152.0 - 193.0 152.0 - 193.0 152.0 - 193.0
Weight Mean + SD 73.0 £11.2 73.0 £11.2 729+11.3 729+11.3
Range 50.3-104.8 50.3-104.8 50.3 -104.8 50.3-104.8
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Table 28. Dropout Information, Fed Bioequivalence Study3

Study No. 60652

Subject No

Reason for dropout/replacement

Period

Replaced?

Replaced with

001

2007-01-29 20:28/test/elected to
withdraw since the subject did not
show at the confinement period

N/AP

017

2007-01-30/test/elected to withdraw
due to personal reason

N/AP

025

2007-01-22 15:11/test/elected to
withdraw due to personal reason

N/AP

040

2007-01-29 15:50/test/was
withdrawn due to concomitant
medication

N/AP

045

2007-01-31 15:21/test/elected to
withdraw due to adverse event
(lower back pain) and concomitant
medication

N/AP

046

2007-01-18 11:50/reference/was
withdrawn due to adverse event
(liquid stools)

N/AP

086

2007-02-07 14:00/test/elected to
withdrawn due to adverse events
(headache, back pain (all the back),
runny nose)

N/AP

112

2007-02-08 05:32/test/was
withdrawn due to a positive urine
drug test to benzodiazepine

N/AP

114

2007-02-08 06:51/reference/was
withdrawn due to difficulties with
blood draws and catheter
installation

N/AP

124

2007-01-25 21:26/test/elected to
withdraw due to personal reason

N/AP

*Time inconclusive (due to conflicting data)
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Table 29. Study Adverse Events, Fed Bioequivalence Study’

Reported Incidence by Treatment Groups
Body System / Fed Bioequivalence Study
Adverse Event Study No. 60652
Test Reference

N =168 N=163
Body as a Whole
Asthenia 1 (0.6%) 1 (0.6%)
Chills 1 (0.6%)
Flu synd 2 (1.2%) 4 (2.5%)
Headache 13 (7.7%) 15 (9.2%)
Hysn inject site 11 (6.5%) 12 (7.4%)
Inject site react 5 (3.0%) 3 (1.8%)
Injury accid 2 (1.2%) 2 (1.2%)
Mass inject site 2 (1.2%) 8 (4.9%)
Pain 3 (1.8%) 3 (1.8%)
Pain abdo 2 (1.2%) 53.1%)
Pain back 5 (3.0%) 1 (0.6%)
Pain inject site 23 (13.7%) 15 (9.2%)
Cardiovascular System
Syncope 1 (0.6%)
Vasodilat 2 (1.2%) 2 (1.2%)
Digestive System
Anorexia 1 (0.6%)
Appetite inc 1 (0.6%)
Constip 6 (3.6%) 5 (3.1%)
Diarrhea 2 (1.2%) 5(3.1%)
Flatul 2 (1.2%) 3 (1.8%)
Nausea 5(3.1%)
Stomatitis ulcer 1 (0.6%)
Vomit 1 (0.6%)
Hemic and Lymphatic
System
Anemia hypochrom 1 (0.6%)
Ecchymosis 2 (1.2%) 6 (3.7%)
Leukocytosis 1 (0.6%)
Leukopenia 1 (0.6%)
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Reported Incidence by Treatment Groups

Fed Bioequivalence Study

Test Reference

N =168 N =163
Metabolic and
Nutritional Disorders
Edema 1 (0.6%)
Hyperkalem 1 (0.6%)
Hypoglycem 1 (0.6%)
Thirst 1 (0.6%)
Musculoskeletal System
Arthralgia 1 (0.6%) 1 (0.6%)
Myalgia 1 (0.6%) 1 (0.6%)
Myasthenia 1 (0.6%)
Nervous System
Dizziness 5(3.1%)
Hemiplegia 1 (0.6%)
Paralysis 1 (0.6%)
Paresthesia 1 (0.6%)
Somnolence 16 (9.5%) 9 (5.5%)
Speech dis 1 (0.6%)
Tremor 1 (0.6%)
Respiratory System
Cough inc 2 (1.2%) 2 (1.2%)
Epistaxis 1 (0.6%)
Pharyngitis 2 (1.2%)
Rhinitis 4 (2.4%) 1 (0.6%)
Skin and Appendages
Acne 1 (0.6%)
Nodule skin 1 (0.6%)
Pruritus 1 (0.6%)
Rash 3 (1.8%) 1 (0.6%)
Rash vesic bull 1 (0.6%)
Skin dry 1 (0.6%)
Sweat 1 (0.6%)
Special Senses
Blepharitis 1 (0.6%) 1 (0.6%)
Conjunctivitis 1 (0.6%) 1 (0.6%)
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Reported Incidence by Treatment Groups
Body System / Fed Bioequivalence Study
Adverse Event Study No. 60652

Test Reference

N =168 N =163

Urogenital System
Albuminuria 3 (1.8%) 1 (0.6%)
Hematuria 2 (1.2%) 2 (1.2%)
Pyuria 1 (0.6%) 1 (0.6%)
Urin abnorm 1 (0.6%)
Total 81 (48.2%) 67 (41.1%)

Table 30. Protocol Deviations, Fed Bioequivalence Study3

Study No. 60652

Type

Subject #s (Test)

Subject #s (Ref.)

During medication storage, the humidity of the storage
facility fell beneath the accepted range, to as low as
27.39%RH, between December 29, 2006, and January 16,
2007.

001-170

001-170

These subjects’ blood collection tube (for balsalazide
analysis) was centrifuged as much as 55 minutes after
blood collection:

-2.50 hour post-dose Period 1: Subjects No. 001, 002,
003.

-0.750-hour post-dose Period 2: Subject No. 041.

There is no impact since balsalazide is found to be stable
in human EDTA K2 whole blood for 107 minutes at 4°C
and in human EDTA K2 plasma erythrocytes for an
additional 174 minutes at 4°C with a percentage of
change of -3.12%. 5-ASA is found to be stable in human
EDTA K2 whole blood for 109 minutes at 4°C and in
human EDTA K2 plasma partitioned erythrocytes for an
additional 182 minutes at 4°C with a percentage of
change of -1.56%.

001-003

041
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Study No. 60652

Type

Subject #s (Test)

Subject #s (Ref.)

These subjects’ blood collection tube (for 5-
aminosalicylic acid analysis) was centrifuged as much as
55 minutes after blood collection:

- 27.0 hour post-dose Period 1: Subjects No. 013, 014,
015

- 72.0-hour post-dose Period 1: Subject No. 058

- 19.0-hour post-dose Period 2: Subjects No. 081 and 082
There is no impact since balsalazide is found to be stable
in human EDTA K2 whole blood for 107 minutes at 4°C
and in human EDTA K2 plasma erythrocytes for an
additional 174 minutes at 4°C with a percentage of
change of -3.12%. 5-ASA is found to be stable in human
EDTA K2 whole blood for 109 minutes at 4°C and in
human EDTA K2 plasma partitioned erythrocytes for an
additional 182 minutes at 4°C with a percentage of
change of -1.56%.

014, 015, 081

013, 058, 082

This subject was dosed in Period 1 with approximately
239 mL of water instead of 240 mL as specified in the
protocol (approximately 1 mL of water was lost).
However, there is no impact since a mouth check was
performed to ensure consumption of the medication.

N/AP

072

This subject consumed 240 mL of coffee 2 days 55
minutes after study drug administration, in Period 1.

N/AP

011

These subjects’ post-study procedures were performed as
much as 16 days after their last participation in the study.
However, all post-study results were judged normal or
not clinically significant by the physician.

046

025

During storage of the 60.0 and 72.0-hour post-dose
5-aminosalicylic acid plasma aliquots 2/2, the
temperature of the freezer rose above the accepted range
specified in the protocol, to as low as -49°C, on February
20, 2007 (durations:1 hour 55 minutes). S-aminosalicylic
acid (5-ASA) and N-acetyl-5-aminosalicylic acid (5-
ACASA) are found to be stable in acidified methanol for
167 days and 110 days at -20°C with % change of -0.44
and -9.46%, respectively. Therefore, the integrity of the
samples is not affected.

030-036, 038-040,
115-123, 125-131,
133-137, 139-147

030-036, 038, 039,
115-123, 125-131,
133-137, 139-147

This subject consumed one sip of coca cola 2 days 6

hours 18 minutes after study drug administration, in N/AP 037
Period 1.

This subject consumed approximately 50 g of chocolate 2

days 12 hours 52 minutes after study drug administration, 075 N/AP
in Period 2.

This subject consumed 2 chocolate cookies (Oreo), in 092 N/AP

period 2 (date and time inconclusive).

These subjects’ balsalazide plasma samples were
processed as much as 91 minutes after the start of the
centrifugation, in Periods 1 and 2. There is no impact
since balsalazide is stable in human EDTA K2 plasma for
23 hours at room temperature.

064-066, 149, 152,
153, 156*

067, 150, 154, 155,
157, 158*
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Study No. 60652

Type

Subject #s (Test)

Subject #s (Ref.)

This subject consumed one piece (exact quantity
unknown) of black forest chocolate cake 2 days 12 hours
54 minutes after study drug administration, in Period 1.

N/AP

158

This subject consumed approximately 40 mL of energy
drink (Monster Beverage Co.) 2 days 13 hours 54 minutes
after study drug administration, in Period 2.

158

N/AP

This subject consumed two chocolate almonds 2 days 11
hours 46 minutes after study drug administration, in
Period 1.

162

N/AP

*This deviation does not apply to all sampling time
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Comments on Adverse Events/Protocol Deviations:

1. Ten (10) of the healthy male and female subjects did not complete the fed BE study
(Table 28). Four (4) subjects (Nos. 40, 46, 112, and 114) were withdrawn from the
study due to adverse events (AEs). While, six (6) subjects (Nos.01, 17, 25, 45, 86,
and 124) elected to withdraw from the study. All of the subjects were discontinued in
the study according to the firm’s protocol (Section 8.12).

According to the firm’s protocol a subject may be withdrawn from the study if they
have an episode of diarrhea during the first 48 hours after dosing. In Period I, three
(3) subjects (Nos. 46, 98, and 108) reported an episode of diarrhea within the allotted
timeframe. However, only subject No. 46 was withdrawn from the study. The other
two (2) subjects were dosed in Period 2 and allowed to complete the study.

Subject Dosing Onset of AE Time
No. Treatment Period Date and Time Date and Time Elapsed
(hh:min) (hh:min) (hh:min)

46 B I 01/18/2007 @ 07:10  01/18/2007 @ 11:40 03:30

98 A I 01/25/2007 @ 07:34  01/25/2007 @ 07:42 00:08

108 B I 01/25/2007 @ 07:54  01/25/2007 @ 17:50 09:57

" Dosing time obtained from Study Drug Administration Log provided in the firm’s clinical report
(Section 16.4)
Onset of AE obtained from AE event table provided in the firm’s clinical report (Section 16.2.7)

Therefore, the reviewer reevaluated the BE statistics with subject Nos. 98 and 108
excluded. The reviewer determined that the 90% confidence intervals for log-
transformed AUCt, AUC,, Cp.x are still within the acceptable range of 80-125% for
balsalazide and 5-ASA.

2. Two-hundred and eight-one (281) AEs were reported during the fed BE study
(Table 29). The data in Table 29 represents the number of AEs reported at least one
time by a subject. One hundred and sixty-eight (168) AEs were reported after
subjects received a single-oral dose of the test product. While, one-hundred and
thirty-six (136) AEs were reported after subjects received a single-oral dose of the
reference product.

3. According to the information provided in the firm’s clinical report, two (2) subjects
(Nos. 26 and 40) reported experiencing SAEs during the fed BE study.

a. On February 04, 2007, subject No. 26 reported paralysis of the entire left side of
the body, paralysis of legs, difficulty talking and muscular weakness on the left
side. On January 30, 2007, the subject received a single-oral dose of the test
product. The subject reported these AEs approximately 5 days after dosing. The
subject went to the hospital and was hospitalized until (b) (6) . The
physician determined the AEs were from unknown origins. It was judged that the
AEs were unrelated to the study medication. These serious adverse events
resolved on February 5, 2007, with treatment, except for “Myasthenia” which was
still unresolved on February 13, 2007. At that time, the severity of this adverse

Page 59 of 360



ANDA 77-883
Single-Dose Fed Bioequivalence Study Review

event was judged as mild. The subject was not withdrawn from the study since all
blood samples had been taken prior to the onset of the serious adverse events.

b. Approximately nine (9) days after dosing in Period I, subject No. 40 reported
experiencing serious pain at the left knee. The subject had knee surgery to
remove a bump on the knee. The subject received the following concomitant
medication for the treatment of pain:*

040 acetaminophen 1x325mg 2007-01-12 09:00
2007-02-05;
ibuprofen 1x300mg 2007-02-06 unknown
2007-02-07 10:15
acetaminophen/codeine
phosphate 1% 300 mg/ 30 mg simce 2007-01-26 each 4 hours
2007-02-07 10:15
2007-02-035:
7x 300 mg/30 mg 2007-02-06 unknown
From 2007-01-30 to unknowi
2 x 300 mg/30 mg 2007-02-04
2007-02-03; unknown
naproxen 1x375mg 2007-02-06
2007-02-07 10:15

The AE was judged to be unrelated to the study medication. The subject was
withdrawn from the study on January 29, 2007.

The reviewer agrees with the firm’s decisions concerning subject Nos. 26 and 40.

According to the firm’s protocol Section 6.5 Restrictions, subjects will be required to
abstain from ‘food or beverages containing xanthine derivatives or xanthine-related
compounds or energy drinks from 48 hours prior to dosing until after the last sample
collection of each period. However, approximately 2 days after dosing, subject Nos.
37,75,92, 158, and 162 consumed products containing xanthine (Table 30). The last
blood sample collection time for balsalazide was at 48 hours, whereas for 5-ASA it
was 72 hours. The reviewer determined that based on the review of the plasma
concentration data and PK profiles for these subjects, it does not appear that it will
have an impact on the outcome of the study for 5-ASA.

4

A section of Non-Scheduled Medication Table provided in Section 16.2.7.1 of the clinical report.

Page 60 of 360




ANDA 77-883
Single-Dose Fed Bioequivalence Study Review

4.1.2.3 Bioanalytical Results

Table 31. Assay Validation — Within the Fed Bioequivalence Study3
A. Balsalazide

Bioequivalence Study No. 60652NYV
Balsalazide

Parameter Standard Curve Samples

Concentration (ng/mL) 1.00 2.00 20.03 | 100.16 | 200.32 | 300.48 | 400.64 | 500.80
Inter day Precision (% CYV) 5.00 4.00 2.70 2.46 2.24 2.26 2.65 2.74
Inter day Accuracy (%) 100.00 | 100.00 | 101.70 | 100.69 | 99.82 | 100.53 | 98.51 98.85

Linearity

0.9953 to 0.9998

Linearity Range (ng/mL)

1.00 to 500.80

Sensitivity/LOQ (ng/mL)

1.00

Bioequivalence Study No. 60652NYV
Balsalazide

Parameter Quality Control Samples

Concentration (ng/mL) 3.00 150.24 350.56 75.12
Inter day Precision (% CYV) 7.21 2.67 2.61 3.46
Inter day Accuracy (%) 101.67 100.39 99.27 101.26

B. Mesalamine (5-aminosalcyclic acid, 5-ASA)

Bioeiuivalence Studi No. 606520SA

Parameter Standard Curve Samples

Concentration (ng/mL) 1.01 2.01 5.03 20.13 40.26 60.38 80.51 100.64
Inter day Precision (% CYV) 7.14 5.26 3.61 3.37 3.71 3.38 291 3.33
Inter day Accuracy (%) 97.03 | 103.98 | 104.77 | 98.71 95.75 99.07 98.46 | 102.43

Linearity

0.9871 to 0.9996

Linearity Range (ng/mL)

1.01 to 100.64

Sensitivity/LOQ (ng/mL)

1.01

Bioeiuivalence Studﬁ No. 606520SA

Parameter Quality Control Samples

Concentration (ng/mL) 3.02 30.17 70.39 15.08
Inter day Precision (% CYV) 124.09 4.97 4.18 18.99
Inter day Accuracy (%) 100.33 94.76 91.50 99.87

Comments on Study Assay Validation:

Acceptable.

Page 61 of 360




ANDA 77-883

Single-Dose Fed Bioequivalence Study Review

Any interfering peaks in chromatograms?

No significant interfering peaks

Were 20% of chromatograms included?

Yes

Were chromatograms serially or randomly selected? Serially

Comments on Chromatograms:

Acceptable.

Table 32. SOP’s Dealing with Bioanalytical Repeats of Study Samples3

SOP No.

Effective Date of SOP

SOP Title

ANI 156.09

2005-09-23

Sample Reassays and Reporting of Final Concentrations

Table 33. Additional Comments on Repeat Assays

Were all SOPs followed?

Yes

Did recalculation of PK parameters change the study outcome? | N/A

Does the reviewer agree with the outcome of the repeat assays? | Yes

If no, reason for disagreement

Summary/Conclusions, Study Assays:

1. For 5-ASA, the inter day precision (% CV) for the quality control (QC) sample No. 1,
3.02 ng/mL and QC sample No. 4, 15.09 ng/mL was 124.09% and 18.99%,

respectively (Table 31-B).
concentration values.

For QC sample No. 1 and 4, the firm stated that the calculated statistics without these
values yield % CV of 6.75% and 14.95%, respectively. The reviewer agrees with the

For QC sample No. 1, the outlier concentration values were 53.79, -0.05,

The high % CV values were due to the outlier

1.68 ng/mL, observed in analytical runs 22, 49 and 75, respectively.

For QC sample No. 4, the outlier concentration values were 49.26 and -

0.01 ng/mL observed in analytical runs 22 and 49, respectively.

firm’s assessment.

2. The study assay is acceptable.
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4.1.2.4 Pharmacokinetic Results
A. Balsalazide
Table 34. Arithmetic Mean Pharmacokinetic Parameters

Mean plasma concentrations are presented in Table 42 and Figure 3

Fed Bioequivalence Study No. 60652
Balsalazide

Parameter Test Reference TR
(units) Mean | %CV | Min Max Mean | % CV | Min Max

AUCO-t 181226 | 61.95 | 501.13 | 7273.91 | 1796.61 | 50.53 | 653.56 | 5234.89 | 1.01

(hr *ng/ml)

AUCo 1983.75 57.74 | 555.18 | 7660.86 | 1961.40 | 47.35 | 726.70 | 5308.10 | 1.01

(hr *ng/ml)

Cmax (ng/ml) | 524.75 | 105.86 | 89.31 | 3582.76 | 538.64 | 92.33 | 87.28 | 3304.05 | 0.97

Tmax* (hr) 0.50 . 0.25 6.00 0.50 . 0.25 6.00 | 1.00
Kel (hr™) 0.03 | 39.09 0.02 0.11 0.04 | 38.68 0.02 0.11 | 0.94
T1/2 (hr) 22.60 | 30.25 6.34 40.10 21.52 | 33.12 6.36 46.01 | 1.05

* Tmax values are presented as median, range

Table 35. Geometric Means and 90% Confidence Intervals - Firm Calculated

Balsalazide Disodium Capsules, 750 mg
Dose (3 x 750 mg Capsules)

Least Squares Geometric Means, Ratio of Means, and 90% Confidence Intervals
Balsalazide

Fed Bioequivalence Study No. 60652

Parameter (units) Test Reference % Ratio 90% C.I.

AUCO0-t (hr *ng/ml) 1586.55 1595.01 99.47 95.72-103.37
AUC (hr *ng/ml) 1758.42 1761.23 99.84 96.14-103.68
Cmax (ng/ml) 366.27 386.61 94.74 87.17-102.97
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Single-Dose Fed Bioequivalence Study Review

ANDA 77-883

Table 36. Geometric Means and 90% Confidence Intervals - Reviewer Calculated

Balsalazide Disodium Capsules, 750 mg

Dose (3 x 750 mg Capsules)

Least Squares Geometric Means, Ratio of Means, and 90% Confidence Intervals
Balsalazide

Fed Bioequivalence Study No. 60652

Parameter (units) Test Reference Ratio 90% C.I.
AUCO-t (hr *ng/ml) 1586.55 1595.01 0.99 95.71 103.38
AUCo (hr *ng/ml) 1758.42 1761.23 1.00 96.13 103.69
Cmax (ng/ml) 366.27 386.61 0.95 87.15 102.99
Table 37. Additional Study Information, Fed BE Study No. 60652
Root mean square error, AUCO-t 0.2077
Root mean square error, AUCo 0.2040
Root mean square error, Cmax 0.4500
Test Reference
Kel and AUCx determined for how many subjects? 160 160
Do you agree or disagree with firm’s decision? -- --
Indicate the number of subjects with the following:
measurable drug concentrations at 0 hr 0 0
first measurable drug concentration as Cmax 0 0
Were the subjects dosed as more than one group? Yes Yes
Ratio of AUC0-t/AUCxo
Treatment n Mean Minimum Maximum
Test 160 0.90 0.72 1.00
Reference 160 0.91 0.70 0.99
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ANDA 77-883
Single-Dose Fed Bioequivalence Study Review

B. Mesalamine (5-aminosalcyclic acid, 5-ASA)
Table 38. Arithmetic Mean Pharmacokinetic Parameters

Mean plasma concentrations are presented in Table 42 and Figure 3

Fed Bioeiuivalence Studi No. 60652

Parameter Test Reference T/R
(units) Mean | %CV | Min | Max Mean | % CV | Min Max

AUCO-t 1636.18 | 67.38 | 44.15 | 6362.76 | 1669.46 | 72.16 | 160.54 | 6949.94 | 0.98
(hr *ng/ml)
AUCx 1805.15 | 69.60 | 56.82 | 7002.29 | 1840.90 | 71.70 | 165.63 | 6960.40 | 0.98
(hr *ng/ml)
Cmax (ng/ml) 93.44 | 81.38 | 339 | 513.01 9485 | 84.78 | 11.16 | 608.01 | 0.99
Tmax* (hr) 19.00 .| 8.00 60.00 23.00 } 6.00 59.98 | 0.83
Kel (hr) 0.12 | 120.03 | 0.02 0.89 0.12 | 104.27 0.01 1.04 | 1.01
T1/2 (hr) 11.07 | 7559 | 0.78 42.46 1037 | 80.24 0.67 4985 | 1.07

* Tmax values are presented as median, range

Table 39. Geometric Means and 90% Confidence Intervals - Firm Calculated

Balsalazide Disodium Capsules, 750 mg
Dose (3 x 750 mg Capsules)

Least Siuares Geometric Means, Ratio of Means, and 90% Confidence Intervals

Fed Bioequivalence Study No. 60652

Parameter (units) Test Reference % Ratio 90% C.I.

AUCO-t (hr *ng/ml) 1297.99 1298.19 99.98 92.50-108.07
AUCo (hr *ng/ml) 1404.82 1416.37 99.19 91.58-107.43
Cmax (ng/ml) 71.54 72.96 98.05 90.32-106.45
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ANDA 77-883
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Table 40. Geometric Means and 90% Confidence Intervals - Reviewer Calculated

Balsalazide Disodium Capsules, 750 mg
Dose (3 x 750 mg Capsules)

Least Siuares Geometric Means, Ratio of Means, and 90% Confidence Intervals

Fed Bioequivalence Study No. 60652

Parameter (units) Test Reference Ratio 90% C.I.
AUCO-t (hr *ng/ml) 1292.99 1306.58 0.99 91.61 106.90
AUCo (hr *ng/ml) 1421.52 1439.91 0.99 91.27 106.78
Cmax (ng/ml) 71.47 73.74 0.97 89.45 105.02
Table 41. Additional Study Information, Fed BE Study No. 60652
Root mean square error, AUCO-t 0.4116
Root mean square error, AUCo 0.3616
Root mean square error, Cmax 0.4279
Test Reference
Kel and AUCx determined for how many subjects?
Do you agree or disagree with firm’s decision? -- --
Indicate the number of subjects with the following:
measurable drug concentrations at 0 hr 2 1
first measurable drug concentration as Cmax 0 0
Were the subjects dosed as more than one group? Yes Yes
Ratio of AUC0-t/AUCxo
Treatment n Mean Minimum Maximum
Test 118 0.93 0.52 1.00
Reference 118 0.93 0.52 1.00

Comments on Pharmacokinetic and Statistical Analysis:

1. The firm assayed the plasma concentrations and provided the plasma profiles for
balsalazide and 5-ASA.

2. Balsalazide is a highly-variable drug. The root-mean square error for LCax 1S 45%.

3. 5-ASA is a highly variable drug. The root- mean square error for LAUCt, LAUC;

and LC,,x are 41%, 36% and 43%, respectively.
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ANDA 77-883
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4. For balsalazide and 5-ASA, the firm and reviewer pooled the data for the four (4)
groups to conduct BE statistical evaluations.

5. For balsalazide, the data for one-hundred (160) subjects were used in BE statistical
evaluations.

6. For 5-ASA, the data for one-hundred and fifty-seven (157) subjects were used in BE
statistical evaluations. In Period II, subject Nos. 55, 94 and 95 at time 0.0 hrs, had a
pre-dose concentration values for 5-ASA which was greater than 5% of their C,x.
The subjects pre-dose concentrations and Cy,x values are provided in the table below:

Subject Treatment Pre-dose concentration (ng/mL)
55 B 63.93 85.54
94 A 19.04 30.11
95 A 14.83 90.67

According to the FDA’ Guidance to Industry, 2003 Bioavailability and
Bioequivalence Sudies for Orally Administered Drug Products-General
Consideration, the subjects should be dropped from all BE statistical evaluations.
Therefore, the firm did not include the three (3) subjects in BE statistical evaluations.
The reviewer agrees with the firm’s decision.

7. The firm and the reviewer calculated the PK parameters (AUC., AUCT, Cinax, Tmaxs
and K)) for balsalazide and 5-ASA. Statistical analysis was performed on the PK
parameters using the GLM procedure of SAS with a 90% confidence interval. The
reviewer agrees with the firm’s results for balsalazide and 5-ASA.

8. For 5-ASA, the firm did not calculate the elimination rate constant, K. and AUC; for
thirty-nine (39) subjects (Nos. 04, 05, 06, 09, 10, 11, 21, 23, 28, 31, 41, 44, 50, 51,
52,59, 60, 65, 69, 70, 78, 81, 101, 109, 110, 116, 123, 126, 127, 129, 132, 137, 142,
144, 145, 147, 148, 149, and 161) due to ecither low correlation coefficients of In-
linear portion of the terminal elimination phase or an insufficient number of
concentrations in the terminal phase. The reviewer agrees with the firm’s decision.

Summary/Conclusions, Single-Dose Fed Bioequivalence Study:

The single-dose fed bioequivalence study is acceptable.
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Table 42. Mean Plasma Concentrations, Single-Dose Fed Bioequivalence Study

Balsalazide

Test (n=160) Reference (n=160) Ratio
Time (hr) Mean (ng/mL) CV% Mean (ng/mL) Time (hr) Mean (ng/mL)
0.00 0.00 . 0.00 0.00 0.00
0.25 239.10 108.70 233.16 0.25 239.10
0.50 472.21 113.81 455.16 0.50 472.21
0.75 416.87 117.81 422.86 0.75 416.87
1.00 339.47 114.83 359.13 1.00 339.47
1.25 286.11 124.30 281.47 1.25 286.11
1.50 243.70 128.46 221.81 1.50 243.70
1.75 209.41 117.94 190.97 1.75 209.41
2.00 178.44 94.42 169.77 2.00 178.44
2.50 154.14 73.92 147.81 2.50 154.14
3.00 144.34 57.68 139.01 3.00 144.34
4.00 144.24 48.19 140.87 4.00 144.24
6.00 94.62 65.44 92.02 6.00 94.62
8.00 67.73 61.75 67.70 8.00 67.73
10.00 43.94 75.17 45.18 10.00 43.94
12.00 27.73 69.15 28.14 12.00 27.73
16.00 16.49 77.18 17.58 16.00 16.49
24.00 9.23 60.11 9.44 24.00 9.23
36.00 6.30 53.82 6.39 36.00 6.30
48.00 4.96 54.07 5.08 48.00 4.96
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Figure 3. Mean Plasma Concentrations, Single-Dose Fed Bioequivalence Study

PLASMA BALSALAZIDE LEVELS
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Table 43. Mean Plasma Concentrations, Single-Dose Fed Bioequivalence Study

Test (n=157) Reference (n=157) Ratio
Time (hr) Mean (ng/mL) CV% Mean (ng/mL) Time (hr) Mean (ng/mL)

0.00 0.00 0.00 0.00 0.00

4.00 1.10 715.67 0.05 4.00 1.10

6.00 8.48 283.72 3.64 6.00 8.48

8.00 31.50 185.76 16.66 8.00 31.50
10.00 56.19 121.27 47.37 10.00 56.19
12.00 56.69 98.20 61.77 12.00 56.69
14.00 50.60 88.98 57.76 14.00 50.60
16.00 41.21 85.90 50.30 16.00 41.21
17.00 38.97 86.67 46.32 17.00 38.97
18.00 37.39 85.55 44.63 18.00 37.39
19.00 35.98 88.62 43.06 19.00 35.98
20.00 35.05 87.98 42.25 20.00 35.05
21.00 35.24 86.32 42.27 21.00 35.24
22.00 35.10 79.15 43.03 22.00 35.10
23.00 35.16 75.77 42.45 23.00 35.16
24.00 35.85 69.08 46.00 24.00 35.85
25.00 37.89 7591 53.67 25.00 37.89
26.00 39.29 76.16 54.69 26.00 39.29
27.00 37.88 76.51 55.64 27.00 37.88
28.00 36.55 82.37 55.87 28.00 36.55
30.00 34.73 89.66 50.76 93.40 0.68
32.00 30.59 94.88 45.75 94.77 0.67
36.00 22.15 116.22 32.16 95.89 0.69
40.00 18.79 129.32 24.51 104.58 0.77
44.00 15.29 123.31 21.62 104.67 0.71
48.00 14.68 124.38 20.44 117.20 0.72
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60.00 4.45 214.01 7.25 216.56 0.61

72.00 2.39 238.21 4.17 239.50 0.57
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Figure 4. Mean Plasma Concentrations, Single-Dose Fed Bioequivalence Study
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4.2 Formulation Data®*®

Ingredient Amount (mg)/Capsule Amount (%) 750 mg Capsule
750 mg
(b) (4)
Balsalazide Disodium Dihydrate 750 99.3
Colloidal Silicon Dioxide (b) (4) (b) (4)
Magnesium Stearate
(b) (4) -
Hard Gelatin Capsule - -
white/white opaque
Coating
None N/A -
Total 755 100
(b) (4)
'*Detailed composition of Capsules and Printing Ink can be found in module section 3.2.P.4 (Control of Excipients).

Is there an overage of the active pharmaceutical ingredient (API)? NO

If the answer is yes, has the appropriate chemistry division been notified? N/A

If it is necessary to reformulate to reduce the overage, will bioequivalence be

impacted? N/A

The formulation is acceptable. The Division of Chemistry

(SO GRS G R E (A B b8 previously reviewed the firm’s formulation data.

°1. Division of System Files v 2.0. ANDA #77-883. Bioequivalence Review. Biopharmaceutics. N 000 03-Nov-2005 and N 077883 N 000 AB 16-Oct-2006.
2. Division of System Files v 2.0. ANDA #77-883. ---. Chemist. N 077883 N 000 AC 15-Jun-2006.
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4.3 Dissolution Data

Dissolution Review Path

1.  V:DIVISION\BIO\Bio Temporary-Ra\77883D0805.doc
2. Division of System Files v 2.0. ANDA #77-883. Bioequivalence Review. Biopharmaceutics. N 000 03-Nov-2005
and N 077883 N 000 AB 16-Oct-2006.

Table 44. Dissolution Data®

Dissolution Conditions Apparatus: USP Dissolution Apparatus #2
Speed of Rotation: 50 rpm
Medium: Potassium Phosphate Buffer
Volume: 900 mL
Temperature: 37£0.5°C

Firm’s Proposed Specifications

Q (b) in 30 minutes
(4)

Dissolution Testing Site
(Name, Address)

Apotex Inc. 150 Signet Drive, Toronto Ontario MIL 1T9, Canada

Study Testing Product ID \ Batch No. Dosage No. of Collection Times (minutes) Study
Ref No. Date (Test - Manufacture Date) Strength Dosage Report
(Reference — Expiration Date) & Form Units 10 15 20 30 45 Location
Fasting Product ID:
Study No. Balsalazide Disodium Capsules Mean 62 85 95 99 100
70038
Batch No.: 043-11 :
750 mg Section
and May 2005 . Capsules 12 Range 53-71 75-97 88-101 96-102 96-104 | 553
Manufacturing Date: June 2005
Fasting
Study No. Expiration Date: %RSD 10 8 4 2 2
60652 June 2007
Product ID:
Colazal® Capsules, 750 mg Mean 54 77 91 101 102
Fasting March Batch No. 320195 750 mg
Study No. 12 - - - - - Section 5.3.1.3
70338 2007 Manufacturing Date: Capsules Range 39-68 62-86 72-101 83-105 85-106
Not Available
Expiration Date: %RSD 15 10 9 6 6
July 2009
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Table 34. Dissolution Data (continued)

Dissolution Conditions Apparatus: USP Dissolution Apparatus #2
Speed of Rotation: 50 rpm
Medium: Potassium Phosphate Buffer
Volume: 900 mL
Temperature: 37+0.5 C

Firm’s Proposed Specifications

Q Eg?% in 30 minutes
)

Dissolution Testing Site

Apotex Inc. 150 Signet Drive, Toronto Ontario MIL 1T9, Canada

(Name, Address)

Study Testing Product ID \ Batch No. Dosage No. of Collection Times (minutes) Study

Ref No. Date (Test - Manufacture Date) Strength Dosage Report
(Reference — Expiration Date) & Form Units 10 15 20 30 45 Location
Product ID:
Colazal® Capsules, 750 mg Mean 50 79 95 102 103

4 Stud Batch No. 6E0002

Fed Study 750 mg

No. 60652 | Nov 2006 Manufacturing Date: Capsules 12 Range 15-69 48-102 81-105 96-110 95-110
Not Available
Expiration Date: %RSD 30 19 9 4 4
March 2009
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Figure 5. Dissolution Profiles®

Comparative Dissolution Rate

Apotex Balsalazide Disodium Capsules vs. Colazal Capsules

R
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—s— Apnotex Balzalazide disodium Capsules 750 mg (L) 043-11
—8— Cplazal Capsules 750 mg (L) 320195

Method: USP Apparatus #2, 50 rpm
Medium: 900 mL of pH 6.8 Phosphate Buffer

% The figure is provided by the firm.
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4.4 Detailed Regulatory History (If Applicable)

Location: Division of System Filesv 2.0. ANDA #77-883. Bioeguivalence Review.
Biopharmaceutics. N 000 03-Nov-2005 and N 077883 N 000 AB 16-Oct-2006.

On November 03, 2005, the firm submitted its application for Balsalazide Disodium Capsules,
750 mg. The application contained only a fasting BE study comparing its Balsalazide Disodium
Capsules, 750 mg to the reference-listed drug (RLD), Colazal® Capsules, 750 mg by Salix
Pharmaceuticals, Inc. The fasting BE study No. 50526 was designed as a two-way, two-group
crossover study in healthy, adult males subjects (Treatment Group No. 01, N = 36, Treatment
Group No. 02, N =41). The male subjects received a single oral dose of 3 x 750 mg capsules. In
this study there was no statistical significant group-by-treatment effect. The subjects were
combined into one group for pharmacokinetic and statistical analyses, N=72 (5 subjects
voluntarily withdrew).

Statistical analysis of the plasma concentration data for the parent compound demonstrated
bioequivalence. However, statistical analyses of the plasma concentration data of the active
metabolite, 5-ASA did not demonstrate bioequivalence. The 90% CI for LACUCt, LAUC,, and

LCax were as follows:
PK Parameter 90% CI

LAUC 73.94-105.42%
LAUC, 79.16-100.23%
LCax 74.25-100.30%

The firm concluded that one of the subjects (No. 34) in the study had aberrant plasma 5-ASA
concentrations in the fasting BE study therefore a re-dosing study (No. 60045) was conducted.
The re-dosing study did confirm the firm’s assessment and the subject was subsequently dropped
from the study. The study failed demonstrate bioequivalence. The 90% confidence intervals for
LAUC, was 79.16-100.23%. However, after the DBE applied the Studentized Residual Outlier
test, it was determined that another subject (No. 78) was an outlier as well. The firm did not
exclude this subject from BE statistical evaluations. After excluding Subject Nos. 34 and 78
from statistical analyses of the study, plasma concentration data for 5-ASA still did not
demonstrate bioequivalence. The 90% confidence intervals for LAUC;, and LC,,x were outside
the range of 80-125%. The 90% confidence intervals for LAUC, was 79.16-100.23%, and
LCiax was 78.62-96.85%. Therefore, the firm was advised to either redose subject No. 78 or
alternatively submit a new fasting BE study. Also, the firm’s analytical reports were insufficient
for its fasting BE study.

At the time of the original review, the firm’s in vitro dissolution testing was incomplete due to
the fact that the firm had not acknowledged and accepted the FDA-recommended dissolution
method for its test product.

In addition, the labeling for the RLD product, Colazal® (balsalazide disodium) Capsules had
been amended on September 21, 2006 to include statement pertaining to a food effect on
absorption. As per the CDER Guidance for Industry: Food-Effect Bioavailability and Fed
Bioequivalence Studies Guidance for Industry (posted January 31, 2003) the FDA recommends a
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bioequivalence study under fed conditions for all orally administered immediate-release drug
products if the RLD label makes statements about the effect of food on absorption or
administration. Therefore, the firm was advised to conduct a single dose, two-way crossover fed
in-vivo bioequivalence study comparing Balsalazide Disodium Capsules, 750mg to the reference
listed drug, Colazal ® Capsules 750mg.

4.5 Consult Reviews

None.

Following this page, 279 pages withheld in full- (b)(4) SAS Output
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BIOEQUIVALENCE COMMENTS TO BE PROVIDED TO THE APPLICANT

ANDA : 77-883
APPLICANT: Apotex, Inc.
DRUG PRODUCT: Balsalazide Capsules, 750 mg

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

We acknowledge that you have accepted the following FDA-
recommended dissolution method and specification for vyour
test product, Balsalazide Capsules, 750 mg:

Medium: Phosphate Buffer, pH 6.8
Volume: 900 mL

Temperature: 37°C + 0.5°C

USP Apparatus: IT (Paddle)

Rotational Speed: 50 rpm

Sampling Times: 10, 15, 20, 30, and 45 minutes

The test product should meet the following specification:

NLT ﬁg% (Q) of the 1labeled amount of balsalazide in the

dosage form should be dissolved in 30 minutes.

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

Sincerely yours,

{See appended electronic signature page}
Dale P. Conner, Pharm.D.

Director, Division of Bioequivalence

Office of Generic Drugs
Center for Drug Evaluation and Research
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4.8 Outcome Page

ANDA: 77-883
1. Fasting Study Strength: 750 mg
(STF) Outcome: AC
Submission Date(s) August 22, 2007
Clinical Site: Anapharm, 2050, boul. René-Lévesque Ouest, Québec (Québec),
Canada G1V 2K8
Analytical Site: Anapharm, 2500, rue Einstein, Québec (Québec), Canada, G1P 0A2
2. Fed Study Strength: 750 mg
(STP) Outcome: AC
Submission Date(s) August 22, 2007
Clinical Site: Anapharm, 2050, boul. René-Lévesque Ouest, Québec (Québec),
Canada G1V 2K8
Analytical Site: Anapharm, 2050, boul. René-Lévesque Ouest, Québec (Québec),
Canada G1V 2K8
3. Study Amendment Strength(s): 750 mg
(STA) Outcome: WC
Submission Date(s) September 21, 2007
Clinical Site: --
Analytical Site: --

BIOEQUIVALENCE OUTCOME DECISIONS:

AC — Acceptable

IC — Incomplete

UN — Unacceptable
WC — Without Credit
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COMPLETED ASSIGNMENT FOR 077883 ID: 551

10/4/2007 9:07:21 AM

Reviewer: Braddy, April Date Completed:
Verifier: Date Verified:
Division:  Division of Bioequivalence
Description:
Productivity:
Date Productivity ... |Productivity
ID Entered Category Sub Category |Productivity Weight Subtotal
551 |8/22/2007 |Bioequivalence Fasting Study 1 1 1
Study
551 |8/22/2007 [Bioequivalence |Fed Study 1 1 1
Study
551 |9/21/2007 |Other Study 0 1 0
Amendment
Without Credit
(WC)
‘ ‘ Bean Total: 2
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This is arepresentation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Apri |l Braddy
10/ 5/ 2007 07:28:56 AM
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Moheb H. Makary
10/ 5/ 2007 07:33:46 AM
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| AAPOTEX INC.

' RMACEUTICAL COMPANY
“?Opéll\!::lﬁ'il:;ﬁASRl\':A'gQUﬂQUE ENTIEREMENT CANADIENNE

November 3, 2005

Office of Generic Drugs

CDER, FDA

Document Control Room, Metro Park North II
7500 Standish Place, Room 150

Rockville, MD 20855-2773

To Whom It May Concern,

Re:  Original Abbreviated New Drug Application
Balsalazide Disodium Capsules, 750 mg
Pre-Assigned ANDA No 077-883

Apotex Inc. is hereby submitting an Original Abbreviated New Drug Application seeking
approval to market Balsalazide Disodium Capsules, 750 mg. This product is bioequivalent to
Colazal® Capsules manufactured by Salix Pharmaceuticals pursuant to NDA No 020610.
Comparative, randomized, 2-way crossover bioavailability studies of Apotex Inc’s Balsalazide
Disodium Capsules and Colazal® Capsules under fasting conditions are included in this
application.

A comparability protocol has been included in Section 3.2.R.2.P. In addition, the ANDA
checklist has been included in Section 1.2 for screening purposes.

The eCTD is provided on a CD and original signed documents are attached.

Please direct any communications regarding this application to Kalpesh Shroff at Apotex Corp.,
the authorized US agent for Apotex Inc. at telephone (847) 279-7748 or fax: (847) 353-2982, or
for any concerns related to the eCTD format, please do not hesitate to contact me by telephone at
(416) 675-0338 ext. 4122 or fax: (416) 675-8410.

Sincerely,

Gloria Imperial
Project Leader, Regulatory Affairs

RECEIVED

| NOV 0.7 2005
50 Steinway Blvd., Etobicoke, Ontario, Canada M9W 6Y3
Tel. 416.675.0338 Fax. 416.675.0340 www.apotex.com Q G D." [ C i E R ot Comi




RELATED APPLICATION(S):
First Generic Product Received? NO

- ANDA CHECKLIST

. FOR COMPLETENESS and ACCEPTABILITY of an APPLICATION -

ANDA Nbr: 77-883 FIRM NAME: APOTEX INC.

DRUG NAME: BALSALAZIDE DISODIUM
DOSAGE FORM: CAPSULES, 750 MG

Random Queue: 7

Bio Assignments:

D Micro Review
X BrPH [1BCE
[ 1BsT X BpI

'Chem Team Leader: M. Scott Furness PM: Yoon Kong Labeling Reviewer: Koung Lee

Letter Date: NOVEMBER 3, 2005

Received Date: NOVEMBER 7, 2005

Comments: EC-1 YES On Cards: YES
Therapeutic Code: 8030700 ANTI-ULCER

Archival Format: ELECTRONIC
Review copy: YES
Not applicable to electronic sections

Sections I (356H Sections per EDR Email)
E-Media Disposition: YES SENT TO EDR

Field Copy Certification (Original Signature) YES

Methods Validation Package (3 copics PAPER archive)

(Required for Non-USP drugs)

NO

Cover Letter YES

Table of Contents YES

PART 3 Combination Product Category N Not a Part3 Combo Product
Refer to the Part 3 Combination Algorithm

(Must be completed for ALL Original Applications)

Reviewing
CSO/CST  Arianne Camphire

Date SJANOG

///m

Recommendation:

[Jre X REFUSE to RECEIVE

Supervisory Concurrence/Date:

Hadc:

AN

ADDITIONAL COMMENTS REGARDING T}E’KNDA:

.Kalpesh Shroff
954.349.4217 A
Does not meet bio requirements.

Top 200 Drug Product:




ACCEPTABLE

Sec. I | Signed and Completed Application Form (356h) YES X
(Statement regarding Rx/OTC Status) RX YES

Sec. IL | Basis for Submission NDA# : 20-610 X
Ref Listed Drug: COLAZAL Firm: SALIX PHARMACEUTICALS INC.
ANDA suitability petition required? NA
If Yes, then is change subject to PREA (change in dosage form, route, active ingredient)
For products subject to PREA a wavier request must be granted prior to approval of ANDA.
Wavier Granted:
Sec. Il | Patent Certification X
1. Paragraph: III to ‘992
2. Expiration of Patent:  7/8/2006
A. Pediatric Exclusivity Submitted?
B. Pediatric Exclusivity Tracking System checked?
Exclusivity Statement: YES
Sec. IV | Comparison between Generic Drug and RLD-505(j)(2)(A) ]

1. Conditions of use x

2. Active ingredients x

3. Route of administration x

4. Dosage Form x

5. Strength x

How Supplied (30’s, 280, 350’s and UD 10 x 10)

Sec. V | Labeling (Mult Copics N/A for E-Submissions)

1. 4 copies of draft (each strength and container) or 12 copies of FPL x

2. 1 RLD label and 1 RLD container label x

3. 1 side by side labeling comparison with all differences annotated and explained x

4. Was a proprietary hame request submitted? no (If yes, send email to Labeling Rvwr indicating such.)

Bioavailability/Bioequivalence
1. Financial Certification (Form FDA 3454) and Disclosure Statement (Form 3455) YES E
2. Request for Waiver of In-Vivo Study(ies): NA

3. Formulation data same? (Comparison of all Strengths) (Ophthalmics, Otics, Topicals Perenterals)
4. Lot Numbers of Products used in BE Study(ies): Lot # 043-11 Ref # 311208

3. Study Type: IN-VIVO PK STUDY(IES) (Continue with the appropriate study type box below)

Sec. VI

IN-VIVO PK STUDY(IES) (i.c., fasting/fed/sprinkle) FASTING ONLY

a. Study(ies) meets BE criteria (90% CI or 80-125, Cmax, AUC) BE data for 5-ASA out of 90% CI No
b. EDR Email: Data Files Submitted: YES SENT TO EDR '

¢. In-Vitro Dissolution: YES complete




IN-VIVO BE STUDY with CLINICAL ENDPOINTS NO

a. Properly defined BE endpoints (eval. by Clinical Team)

b. Summary results meet BE criteria (90% CI within +/- 20% or 80-120)

¢. Summary results indicate superiority of active treatments (test & reference) over vehicle/placebo
(p<0.05) (eval. by Clinical Team) ) "

d. EDR Email: Data Files Submitted

TRANSDERMAL DELIVERY SYSTEMS NO
a. In-VivoPK S
1. Study(ies) meet BE Criteria (90% CI or 80-125, Cmax, AUC)
2. In-Vitro Dissolution
3. EDR Email: Data Files Submitted

b. Adhesion Study
c. Skin Irritation/Sensitization Study

NASALLY ADMINISTERED DRUG PRODUCTS NO
a. Solutions (Q1/Q2 sameness):
1. In-Vitro Studies (Dose/Spray Content Uniformity, Droplet/Drug Particle Size Distrib., Spray Pattern,
Plume Geometry, Priming & Repriming, Tail Off Profilc)
b. Suspensions (Q1/Q2 sameness):
1. In-Vivo PK Study
a. Study(ies) meets BE Criteria (90% CI or 80-125, Cmax, AUC)
b. EDR Email: Data Files Submitted
2. In-Vivo BE Study with Clinical EndPoints
a. Properly defined BE endpoints (eval. by Clinical Team)
b. Summary results meet BE criteria (90% CI within +/- 20% or 80-120)
c. Summary results indicate superiority of active treatments (test & reference) over
vehicle/placebo (p<0.05) (eval. by Clinical Team)
d. EDR Email: Data Files Submitted
3. In-Vitro Studies (Dose/Spray Content Uniformity, Droplet/Drug Particle Size Distrib., Spray Pattern,
Plume Geometry, Priming & Repriming, Tail Off Profile)

TOPICAL CORTICOSTEROIDS (VASOCONSTRICTOR STUDIES) NO
a. Pilot Study (determination of ED50)
b. Pivotal Study (study meets BE criteria 90%CI or 80-125)

Components and Composition Statements
1. Unit composition and batch formulation x

2. Inactive ingredients as appropriate ok per IG




Sec.

Raw Materials Controls

1. Active Ingredients
a. Addresses of bulk manufacturers x
b. Type Il DMF authorization letters or synthesis # ("
¢. COA(s) specifications and test results from drug substance mfgr(s) x
d. Applicant certificate of analysis x
¢. Testing specifications and data from drug product manufacturer(s) x
f. Spectra and chromatograms for reference standards and test samples x
g. CFN numbers

2. Inactive Ingredients
a. Source of inactive ingredients identified x
b. Testing specifications (including identification and characterization) x
c. Suppliers' COA (specifications and test results) x
d. Applicant certificate of analysis x

Sec.IX

Description of Manufacturing Facility
1. Full Address(es)of the Facility(ies) x
2. CGMP Certification: yes
3. CFN numbers '

See. X

Outside Firms Including Contract Testing Laboratories
1. Full Address x

2. Functions x

3. CGMP Certification/GLP yes

4. CFN numbers

Sec. XI

Manufacturing and Processing Instructions
1. Description of the Manufacturing Process (including Microbiological Validation, if Appropriate) X

2. Master Production Batch Record(s) for largest intended production runs (no more than 10x pilot batch)

with equipment specified Scaleup= ®©)®

3.If sterile product: Aseptic fill / Terminal sterilization
4 Filter validation (if aseptic fill)

5. Reprocessing Statement yes

Sec.

In-Process Controls

1. Copy of Executed Batch Record with Equipment Specified, including Packaging Records (Packaging
and Labeling Procedures), Batch Reconciliation and Label Reconciliation

Exhibit # GX0434
TY= @

AY =

AP =

2. In-process Controls - Specifications and data yes




Sec. Container
Xl | 1. Summary of Container/Closure System (if new resin, provide data) x
2. Components Specification and Test Data (Type IIl DMF References) yes
3. Packaging Configuration and Sizes x
4. Container/Closure Testing x
5. Source of supply and suppliers address x
Sec. Controls for the Finished Dosage Form
X 1. Testing Specifications and Data x
2. Certificate of Analysis for Finished Dosage Form x
Sec. | Stability of Finished Dosage Form
XV 1. Protocol submitted x
| 2. Post Approval Commitments x
3. Expiration Dating Period x
4. Stability Data Submitted complete
a. 3 month accelerated stability data x
b. Batch numbers on stability records the same as the test batch x
Sec. | Samples - Statement of Availability and Identification of:
XVI | 1. Drug Substance x
2. Finished Dosage Form x
3. Same lot numbers
;:,c'n Environmental Impact Analysis Statement yes
Sec. | GDEA (Generic Drug Enforcement Act)/Other:
XVII | 1. Letter of Authorization (U.S. Agent [if needed, countersignature on 356h])
2. Debarment Certification (original signature): YES
3. List of Convictions statement (original signature) yes
ANDA # 77-883

lIG ~ Oral Administration
Inactive Ingredient Search Results
(Approved Drug Products not withdrawn for safety or efficacy)

SILICON DIOXIDE, COLLOIDAL ORAL; TABLET 007631869 2109

(b) (4)

MAGNESIUM STEARATE ORAL; TABLET 000557040 4709 (b) (4)




E%g@qjﬁnal Check List for Branch Chlef
?/Check letter- date and stamp date of ANDA vs. drafted letter.

ck for any N.C’ arriving post stamp date but prior.to Reg. Review.

3) Checrc for gross errors in letter.

@; Check that correct letter format is used. (PIV vs. Other acknowledgment)
-/ 7)Check address and‘oontact person on letter vs. 356h. |
____/ ) Check'.for arty t-o.ort's tind verify Adatve and correspondence date. A

/ . 7 ChCC;( Patent Certiﬁcation information in entered in COMIS (vby Eda) .VS

 Actual eertification. If muiltiple patent certifications, should be based on-
IV Lfapphcable or latest expiring patent : .

§) Check for any comments or problems raised by reviewer on Check
. LlSt : : . .

| M '(X/) I ﬁrst genenc copy BE review and ﬁle
10) Slgn Check List.

4 1 I) Check electromc Orange Book to verify current patent

mformanon and coaect RLD:. 00(

13) Rev1ew 35 611 Check NDA number and RLD for correct reference
propnetary name, proposed nott.fy Labehng reviewer.

S f(evrew Basrs for Subrmssmn S A ) ‘
’ 3) Review Patent Cemﬁcanons and E*(clu51v1ty Statement (Ifan
: s e‘(erauon of an e: (cluswrty has occurred make 2 note to the
Labeling reviewer. '

2). Check for MOU patents

'1'46.) Review C.o_mpariso'u between Generic Drug and RLD for:
-condition af-use, active ingredients, route of administration,
dosage form and streugth. Check Components and Compositiod.

W 1 A/ 81ign cover letter 505 (J)(Z)(A OK, dateay.\ll Sign'aturg'- ,
C no)

7y ,7

R - 18) Pull USP mformatlon (USP yes
- R L/ inal Grammar teview on letter,
. K / enfy m.formatlon il OGD Patent Track_mg System.

2‘1

S shp.

) Document . record boo

———

LIRSS LELRE)




ANDA 77-883

JAN 09 200

Apotex Corp.

U.S. Agent for: Apotex Inc.
Attention: Kalpesh Shroff
2400 North Commerce Parkway
Suite 400

Weston, FL 33326
|II|IIll”lll”lll|||l”llll”li

Dear Sir:

Please refer to your abbreviated new drug application (ANDA)

., dated November 3, 2005, submitted under Section 505(j) of the
Federal Food, Drug and Cosmetic Act for Balsalazide Disodium
Capsules, 750 mg.

e have given your application a preliminary review, and we find
that it is not sufficiently complete to merit a critical
technical review.

We are refusing to receive this ANDA under 21 CFR 314.101(d) (3)
for the following reasons:

The Division of Bioequivalence has determined that your
bioequivalence study does not meet statutory requirements.
You can not drop the outlier value from the original data
set until additional data is submitted. It is

recommended that you conduct a re-dosing study of subject 34
along with 3 - 4 "normal" subjects ‘(controls) with both test
and reference products to verify whether the results for
this subject were truly anomalous.

Thus, it will not be received as an abbreviated new drug
application within the meaning of Section 505(j) of the Act.

L D]



&

Upon receipt of this communication, you may either amend your
application to correct the deficiencies or withdraw your
application under 21 CFR 314.99. 1If you have any questions

please call:

Arianne Camphire
" Project Manager
(301) 827-5837

Wm Peter

urs,@\/
an :
Director

Division of Labeling and Program Support
Office of Generic Drugs
Center for Drug Evaluation and Research

Singerely



cc: ANDA 77-883

DUP/Jackets
HFD-600/Division File
Field Copy

HFD-610
HFD-143/0IM/DRM

Endorsement: q }Eﬁ
_ HFD-615/M.Shimer, Chief, RSB /m& Y date /7&” (
//o

HFD-615/A.Camphire, CSO 5 Congi=  date
4

Word File v:\FIRMSAM\APOTEX\LTRS&REV\77883.RTF.DOC
F/T ‘
Refuse to Receive Letter




A arorex inc.

CANADA'S PHARMACEUTICAL COMPANY

. SOCIETE PHARMACEUTIQUE ENTIEREMENT CANADIENNE
N

June 15, 2006

Office of Generic Drugs

CDER, FDA

Document Control Room, Metro Park North I

7500 Standish Place, Room 150 AC
Rockville, MD 20855-2773

To Whom It May Concern,
Re: Balsalazide Disodium Capsules, 750 mg

Pre-Assigned ANDA No 077-883
Response to FDA Refuse To File Biequivalency Letter dated January 9, 2006.

Apotex Inc. is hereby filing an amendment to ANDA No. 077-883 for Balsalazide Disodium
Capsules 750 mg. This amendment is being submitted in response to the Refusal to file letter
dated January 9, 2006.

A signed application form (FDA 356h) is provided.

The Amendment is in the eCTD format and is included on the enclosed CD. Original signed
documents are attached.

I trust the additional information provided will be satisfactory. If you have any questions or
concerns regarding the enclosed, please do not hesitate to contact me at (416) 675-0338 ext.
4122, by fax at (416) 675-0340 or by e-mail at gimperia@apotex.com.

Sincerely,

FZL

%f( Gloria Imperial
Project Leader, Regulatory Affairs—Solid Dose US, Apotex Inc.

cc: Bernice Tao, Associate Director, Regulatory Affairs-Solid Dose US, Apot&ECEﬂ/Eﬁ

| | | JUN 1 6 2095
50 Steinway Blvd., Etobicoke, Ontario, Canada M9W 6Y3
Tel. 416.675.0338 Fax. 416.675.0340  www.apotex.com QG@ »’{C,;ng : )
TSt - el ﬁ udly Canadian



ANDA CHECKLIST
FOR COMPLETENESS and ACCEPTABILITY of an APPLICATION

ANDA Nbr: 77-883 FIRM NAME: APOTEX INC.

RELATED APPLICATION(S):
First Generic Product Received? NO

DRUG NAME: BALSALAZIDE DISODIUM
DOSAGE FORM: CAPSULES, 750 MG

Random Queue: 7

Chem Team Leader: M. Scott Furness  PM: Yoon Kong

Bio Assignments:

X BPH [ ]BCE
[ ]BST X BDI

D Micro Review

Labeling Reviewer: Koung Lee

Letter Date: NOVEMBER 3, 2005

Received Date: NOVEMBER 7, 2005

Comments: EC-1 YES On Cards: YES
Therapeutic Code: 8030700 ANTI-ULCER

Archival Format: ELECTRONIC
Review copy: YES

Not applicable to electronic sections
Field Copy Certification (Original Signature) YES

Sections I (356H Sections per EDR Email)
E-Media Disposition: YES SENT TO EDR

Methods Validation Package (3 copies PAPER archive)
(Required for Non-USP drugs)

NO

Cover Letter YES

Table of Contents YES

PART 3 Combination Product Category = N Not a Part3 Combo Product
Refer to the Part 3 Combination Algorithm

(Must be completed for ALL Original Applications)

Reviewing
CSO/CST Kwadwo Awuah

Date

8/10/06 ﬁ
1

Recommendation:

XIFILE [ | REFUSE to RECEIVE

= i
Supervisory Concurrence/Date: / ﬂjﬁ%ﬁf

Date: __IK_(‘\‘/\(O\ W

ADDITIONAL COMMENTS REGARDING TI—{E,A’I{DA:

ANDA was originally “RTF” on January 9, 2006 due to a deficiency in the BE Study. RTF letter in Volume 1.1.
Apotex sent in an amendment dated June 15, 2006 addressing the Bioequivalence deficiency that was identified in
the original ANDA. As per the email from DBE dated August 10, 2006, this application is acceptable for filing. All
other BE issues will be addressed during the technical review. A copy of the referenced email has been placed in

Volume 2.1 of the ANDA.

Contact Person: Tammy MclIntire 954.349.4217

Top 200 Drug Product:




ACCEPTABLE

Sec. I | Signed and Completed Application Form (356h) YES X
(Statement regarding Rx/OTC Status) RX YES

Sec. Il | Basis for Submission NDA#: 20-610

Ref Listed Drug: COLAZAL Firm: SALIX PHARMACEUTICALS INC.
ANDA suitability petition required? NA

If Yes, then is change subject to PREA (change in dosage form, route, active ingredient)

For products subject to PREA a wavier request must be granted prior to approval of ANDA.

Wavier Granted:

Sec. III | Patent Certification

1. Paragraph: III to ‘992

2. Expiration of Patent: ~ 7/8/2006

A. Pediatric Exclusivity Submitted?

B. Pediatric Exclusivity Tracking System checked?
Exclusivity Statement: YES

Sec. IV | Comparison between Generic Drug and RLD-505(j)(2)(A) X
1. Conditions of use x

2. Active ingredients x

3. Route of administration x

4. Dosage Form x

5. Strength x

How Supplied (30’s, 280, 350°s and UD 10 x 10)

Sec. V | Labeling {(Mult Copies N/A for E-Submissions)
1. 4 copies of draft (each strength and container) or 12 copies of FPL x Y

2.1 RLD label and 1 RLD container label x
3. 1 side by side labeling comparison with all differences annotated and explamed X
4. Was a proprietary name request submitted? no (If yes, send email to Labeling Rvwr indicating such.)

Sec. v | Bioavailability/Bioequivalence
1. Financial Certification (Form FDA 3454) and Disclosure Statement (Form 3455) YES Y
2. Request for Waiver of In-Vivo Study(ies): NA

3. Formulation data same? (Comparison of all Strengths) (Ophthalmics, Otics, Topicals Perenterals)
4. Lot Numbers of Products used in BE Study(ies): Lot # 043-11 Ref # 311208

5. Study Type: IN-VIVO PK STUDY(IES) (Continue with the appropriate study type box below)

IN-VIVO PK STUDY(IES) (i.e., fasting/fed/sprinkle) FASTING ONLY

a. Study(ies) meets BE criteria (90% CI or 80-125, Cmax, AUC) BE data for 5-ASA out of 90% CI No
b. EDR Email: Data Files Submitted: YES SENT TO EDR

c. In-Vitro Dissolution: YES complete




IN-VIVO BE STUDY with CLINICAL ENDPOINTS NO

a. Properly defined BE endpoints (eval. by Clinical Team)

b. Summary results meet BE criteria (90% CI within +/- 20% or 80-120)

c. Summary results indicate superiority of active treatments (test & reference) over vehicle/placebo
(p<0.05) (eval. by Clinical Team)

d. EDR Email: Data Files Submitted

TRANSDERMAL DELIVERY SYSTEMS NO

a. In-Vivo PK Study
1. Study(ies) meet BE Criteria (90% CI or 80-125, Cmax, AUC)
2. In-Vitro Dissolution
3. EDR Email: Data Files Submitted

b. Adhesion Study
¢. Skin Irritation/Sensitization Study

NASALLY ADMINISTERED DRUG PRODUCTS NO
a. Solutions (Q1/Q2 sameness):
1. In-Vitro Studies (Dose/Spray Content Uniformity, Droplet/Drug Particle Size Distrib., Spray Pattern,
Plume Geometry, Priming & Repriming, Tail Off Profile)
b. Suspensions (Q1/Q2 sameness):
1. In-Vivo PK Study
a. Study(ies) meets BE Criteria (90% CI or 80-125, Cmax, AUC)
b. EDR Email: Data Files Submitted
2. In-Vivo BE Study with Clinical EndPoints
a. Properly defined BE endpoints (eval. by Clinical Team)
b. Summary results meet BE criteria (90% CI within +/- 20% or 80-120)
c. Summary results indicate superiority of active treatments (test & reference) over
vehicle/placebo (p<0.05) (eval. by Clinical Team)
d. EDR Email: Data Files Submitted
3. In-Vitro Studies (Dose/Spray Content Uniformity, Droplet/Drug Particle Size Distrib., Spray Pattern,
Plume Geometry, Priming & Repriming, Tail Off Profile)

TOPICAL CORTICOSTEROIDS (VASOCONSTRICTOR STUDIES) NO
a. Pilot Study (determination of ED50) :
b. Pivotal Study (study meets BE criteria 90%CI or 80-125)

Vi

Components and Composition Statements
1. Unit composition and batch formulation x

2. Inactive ingredients as appropriate ok per IIG




Sec.
VIl

Raw Materials Controls
1. Active Ingredients
a. Addresses of bulk manufacturers x
b. Type Il DMF authorization letters or synthesis
c. COA(s) specifications and test results from drug substance mfgr(s) x
d. Applicant certificate of analysis x
e. Testing specifications and data from drug product manufacturer(s) x
f. Spectra and chromatograms for reference standards and test samples x
g. CFN numbers
2. Inactive Ingredients N
a. Source of inactive ingredients identified x
b. Testing specifications (including identification and characterization) x
c. Suppliers' COA (specifications and test results) x
d. Applicant certificate of analysis x

4 ©@

Sec.IX

Description of Manufacturing Facility
1. Full Address(es)of the Facility(ies) x
2. CGMP Certification: yes
3. CFN numbers

Sec. X

QOutside Firms Including Contract Testing Laboratories
1. Full Address x

2. Functions x

3. CGMP Certification/GLP yes

4. CFN numbers '

Sec. XI

Manufacturing and Processing Instructions

1. Description of the Manufacturing Process (including Microbiological Validation, if Appropriate) X

2. Master Production Batch Record(s) for largest intended production runs (no more than 10x pilot batch)
with equipment specified Scale up = )

3.If sterile product: Aseptic fill / Terminal sterilization

4 Filter validation (if aseptic fill)

5. Reprocessing Statement yes

Sec.
X1

In-Process Controls

1. Copy of Executed Batch Record with Equipment Specified, including Packaging Records
(Packaging and Labeling Procedures), Batch Reconciliation and Label Reconciliation

Exhibit # GX0434

Ty = ©®

AY =

AP =

2. In-process Controls - Specifications and data yes




Sec. Container : :

XIII 1. Summary of Container/Closure System (if new resin, provide data) x
2. Components Specification and Test Data (Type III DMF References) yes
3. Packaging Configuration and Sizes x
4. Container/Closure Testing x
5. Source of supply and suppliers address x

Sec. Controls for the Finished Dosage Form

XIv 1. Testing Specifications and Data x
2. Certificate of Analysis for Finished Dosage Form x

Sec. | Stability of Finished Dosage Form

XV 1. Protocol submitted x
2. Post Approval Commitments x
3. Expiration Dating Period x
4. Stability Data Submitted complete

a. 3 month accelerated stability data x
b. Batch numbers on stability records the same as the test batch x

Sec. | Samples - Statement of Availability and Identification of:

XVI | 1. Drug Substance x
2. Finished Dosage Form x
3. Same lot numbers

)?SICI.I Environmental Impact Analysis Statement yes

Xs\e;;il GDEA (Generic Drug Enforcement Act)/Other:

1. Letter of Authorization (U.S. Agent [if needed, countersignature on 356h])
2. Debarment Certification (original signature): YES
3. List of Convictions statement (original signature) yes

ANDA # 77-883

IG — Oral Administration
Inactive Ingredient Search Results
(Approved Drug Products not withdrawn for safety or efficacy)

SILICON DIOXIDE, COLLOIDAL ORAL: TABLET 007631869 2109 () (4)

MAGNESIUM STEARATE ORAL; TABLET 000557040 4709 (b) (4)




ANDA 77-883

AUG 16 2006

Apotex Corp.
U.S. Agent for: Apotex Inc.
- Attention: Tammy McIntire
2400 North Commerce Parkway, Suite 400
Weston, FL 33326

Dear Madam:
We acknowledge the receipt of your abbreviated new drug
application submitted pursuant to Section 505(j) of the

-Federal Food, Drug and Cosmetic Act.

Reference is made to the “RefusevtO'Receive” letter dated
January 9, 2006 and your amendment dated June 15, 2006.

NAME OF DRUG: Balsalazide Disodium Capsules, 750 mg -
DATE OF APPLICATION: November 3, 2005
DATE‘(RECEIVED) ACCEPTABLE FOR FILING: June 16, 2006

We will correspond with you further after we have had the
- opportunity to review the application.

Please identify any communications concerning this application
with the ANDA number - shown above.

Should you have questions concerning this application, contact:
Yoon Kong

Project Manager
301-827-5791

Wm/ Peter kfnan

Director - 7 \ ,
Division of Labeling and Program Support
Office of Generic Drugs -

Center for Drug Evaluation and Research




cc: ANDA 77-883
DUP/Jackets
HFD-600/Division File
Field Copy '
HFD-610
HFD-143/0IM/DRM

Endorsement:
HFD-615/M.Shimer, Chief, RSB,

‘ \ yﬁﬁﬂ
HFD~615/K. Awuah, CSO -¥4§g§ﬁ%:=z7’#=if**“date.gyttp/ﬁgii

7
Word File V:\FIRMSAM\APOTEX\LTRS&REV\77883.ACK.doc
F/T by KAA 8/14/06
ANDA Acknowledgment Letter!



) BIQE_QUIVALENCY AMENDMENT
I ANDA 77883

OFFICE OF GENERIC DRUGS, CDER, FDA
:Document Control Room, Metro Park North I1
* 7500 Standish Place, Room 150
Rockville, MD 20855-2773 (301-594-0320)

APPLICANT: Apotex Corp. TEL: 954-349-4217
U.S. Agent for Apotex Inc.
FAX: 954-349-4233
ATTN: Tammy McIntire
PROJECT MANAGER: 301-827-5847

FROM: Christina Thompson\@ ' OCT 0 3 2006

Dear Madam:

This facsimile is in reference to the bioequivaléncy data submitted on June 15, 2006, pursuant to Section 505(j) of
the Federal Food, Drug, and Cosmetic Act for Balsalazide Disodium Capsules, 750 mg.

The Division of Bioequivalence has completed its review of the submission(s) referenced above and has identified

deficiencies which are presented on the attached 9 pages. This facsimile is to be regarded as an official FDA
communication and unless requested, a hard-copy will not be mailed.

You should submit a response to these deficiencies in accord with 21 CFR 314.96. Your amendment should
respond to all the deficiencies listed. Facsimiles or partial replies will not be considered for review, nor will the
review clock be reactivated until all deficiencies have been addressed. Your cover letter should clearly indicate that
the response is a "Bioequivalency Amendment" and clearly identify any new studies (i.c., fasting, fed, multiple
dose, dissolution data, waiver or dissolution waiver) that might be included for each strength. We also request that
you include a copy of this communication with your response. Please submit a copy of your amendment in both an
archival (blue) and a review (orange) jacket. Please direct any questions concerning this communication to the
project manager identified above.

SPECIAL INSTRUCTIONS:

THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED AND
MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, OR PROTECTED FROM
DISCLOSURE UNDER APPLICABLE LAW. ’

If received by someorne other than the addressee or a person authorized to deliver this document to the addressee, you are hereby notified that any disclosure,
dissemination, copying, or other action to the content of this communication is not authorized. If you have received this document in error, please immediately
notify us by telephone and return it to us by mail at the above address.



BIOEQUIVALENCE DEFICIENCIES

ANDA: 77-883 APPLICANT: Apotex Inc.

DRUG PRODUCT: Balsalazide Disodium Capsules, 750 mg

The Division of Bioequivalence has completed its review of the
dissolution testing portion of your submission(s) acknowledged on
the cover sheet. The review of the biocequivalence study will be
conducted later.

Your proposed dissolution method is not accéptable. Please
conduct and submit dissolution testing using the following FDA-
recommended method:

The dissolution testing should be conducted in 900 mL of
Potassium Phosphate Buffer, pH 6.8, at 37°C using USP
Apparatus 2 (paddle) with sinkers at 50 rpm. The samples
should be taken at 5, 10, 15, 20, 30, 45, 60, 80 and 120
minutes.

In order to improve the review process, the Division of
Biocequivalence requests that you provide the in-vivo study data,
dissolution data and formulation data in the format specified in
the attached template. This template incorporates some elements
of the CTD format. We request that you provide the study
summaries in this template in an electronic file in Microsoft
Word. We hope to improve the efficiency of our review process
and your cooperation is greatly appreciated. It would be helpful
if you could provide this information for any other applications
pending in the Division and in applications to be submitted in
the future.

Sincerely yours,

. * <
LU, Dai

/1 Dale P. Conner, Pharm.D.
Director, Division of Bioequivalence

Office of Generic Drugs
Center for Drug Evaluation and Research



Templates for CTD Summary Tables

Table 1. Summary of Bioavailability Studies

",(‘hr)»g

[Batch #] *

Range Y
Test product, strength, ?#K,?/;getmg Mn or Mea | Mea
: . _ Tab./Cap./Susp., p.o. Healthy Md n n
Study# | Fasting study title Randomized, single- | [Batch #] subjects o
dose, crossover atients No No No
Ref. product, strength, pme an age sb M= M=+ sSD sSD
Tab./Cap./Susp., p.0. g S.D. S.D.
[Batch #] (range)
Test product, strength, # completing M+ M+ |\ M
| Tab./Cap.Susp., po. iy MR | sp. | sp. | Mea | Mea
Study # Fed study title Randomized, single- | [Batch #] -subjects or
dose, crossover . atients No No No
Ref. product, strength, ?n ean SD M+ M SD sD
Tab./Cap./Susp., p.o. (range})I S.D. S.D.




o dlence

Parameter Test Reference Ratio 90% C.I.
AUCq

AUC=

Cmay

i eqL I 3
Parameter Test Reference 100*Ratio 90% C.I.
AUC,.
AUCx»

cmax




- Table 3. Bioanalytical Method Validation

Provide the volume(s) and page(s)

ioanalytical method validation report location

| Analyte

Provide the name(s) of the analyte(s)

Internal standard (IS)

ldentify the internal standard used

Method description

Brief description of extraction method; analytical method

Limit of quantitation

LOQ, units

Average recovery of drug (%)

%

Average recovery of IS (%)

%

Standard curve concentrations (unitsImL)"

Standard curve range and appropriate concentration units

QC concentrations (units/mL) -

List all the concentrations used

QC Intraday precision range (%) Range or per QC

QC Intraday accuracy range (%) Range or per QC

QC Interday precision range (%) Range or per QC

QC Interday accuracy range (%) Range or per QC

Bench-top stability (hrs) hours @ room temperature

Stock stability (days) days @ 4°C

Processed stability (hrs) hours @ room temperature; hours @ 4°C
Freeze-thaw stability (cycles) # cycles

Long-term storage stability (days)

17 days @ -20°C (or other)

Dilution integrity

Concentration diluted X-fold

Selectivity

No interfering peaks noted in blank plasma samples




Table 4. Summary of In Vitro Dissolution Studies

Diss. study Test prod name/ mg
report # # ) Tab./Cap./Susp.
Diss. study Ref prod name/# | mg
report # i ’ Tab./Cap/Susp.

Dissolution: Apparatus
Speed of Rotation: rpm
Medium: '
Volume: mbL
Temperature: °C »

12

12




100.00

100.0




Age (years)

Mean + SD
Range
Groups
<18 N(%) N(%)
18 -40 N(%) N(%)
40 - 64 N(%) N(%)
65—-75 N(%) N(%)
>75 N(%) N(%)
Sex
Female N(%) N(%)
. Male N(%) N(%)
Race
Asian N(%) N(%)
Black N(%) N(%)
Caucasian N(%) N(%)
Hispanic N(%) N(%)
Other N(%) N(%)

Other Factors




Table 7. Incidence of Adverse Events in Individual Studies

Body as a whole

Dizziness

N (%)

N (%)

N (%)

N (%)

N (%)

N (%)

. Etc.
Cardiovascular

N (%)

N (%)

N (%)

N (%)

N (%)

N (%)

Hypotension

Etc.

Gastrointestinal

Constipation

Etc.

Other organ sys.

Total

N (%)

N (%)

N (%)

N (%)

N (%)

N (%)




Table 8. Reanalysis of Study Samples

Pharmacokinetic
Reason A (e.g. below LOQ)
Reason B

Reason C

Etc.

Total

! If no repeats were performed for pharmacokinetic reasons, insert “0.0” throughout table



MINOR AMENDMENT
ANDA 77-883

OFFICE OF GENERIC DRUGS, CDER, FDA
Document Control Room, Metro Park North II
7500 Standish Place, Room 150

Rockville, MD 20855-2773 (301-594-0320)

APPLICANT: Apotex Corp. TEL: 954-349-4217
U.S. Agent for Apotex Inc.
FAX: 954-349-4233
ATTN: Tammy Mclntire
PROJECT MANAGER: (301) 827-5791
FROM: Yoon Kong

Dear Madam:

This facsimile is in reference to your abbreviated new drug application dated November 3, 2005,
submitted pursuant to Section 505(j) of the Federal Food, Drug, and Cosmetic Act for Balsalazide
Disodium Capsules, 750 mg.

Reference is also made to your amendment dated June 15, 2006.

The application is deficient and, therefore, Not Approvable under Section 505 of the Act for the reasons
provided in the attachments (__2__ pages). This facsimile is to be regarded as an official FDA
communication and unless requested, a hard copy will not be mailed.

The file on this application is now closed. You are required to take an action described under 21 CFR
314.120 which will either amend or withdraw the application. Your amendment should respond to all of
the deficiencies listed. Facsimiles or partial replies will not be considered for review, nor will the review
clock be reactivated until all deficiencies have been addressed. The response to this facsimile will be
considered to represent a MINOR AMENDMENT and will be reviewed according to current OGD
policies and procedures. The designation as a MINOR AMENDMENT should appear prominently in
your cover letter. You have been/will be notified in a separate communication from our Division of
Bioequivalence of any deficiencies identified during our review of your bioequivalence data. If you have
substantial disagreement with our reasons for not approving this application, you may request an
opportunity for a hearing.

SPECIAL INSTRUCTIONS:

THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS
ADDRESSED AND MAY CONTAIN INFORMATION THAT IS PRIVILEGED,
CONFIDENTIAL, OR PROTECTED FROM DISCLOSURE UNDER APPLICABLE LAW.

If received by someone other than the addressee or a person authorized to deliver this document to the
addressee, you are hereby notified that any disclosure, dissemination, copying, or other action to the
content of this communication is not authorized. If you have received this document in error, please
immediately notify us by telephone and return it to us by mail at the above address.




'36. CHEMISTRY COMMENTS TO BE PROVIDED TO THE APPLICANT

ANDA: 77-883 APPLICANT: Apotex Inc.

DRUG PRODUCT: Balsalazide Disodium Capsules, 750 mg

A. The deficiencies presented below represent MINOR deficiencies.

1.




. Comments:

Please provide updated stability data for the exhibit batches.

The labeling and bioequivalence portions of your application are under review. Deficiencies,
if any, will be conveyed to you under separate cover.

Sincerely yours,
{See appended electronic signature page}

Florence Fang, Ph.D.

Director

Division of Chemistry II

Office of Generic Drugs

Center for Drug Evaluation and Research




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

Michael S Furness
10/12/2006 01:54:46 PM



APOTEX INC.

‘CANADA'S PHARMACEUTICAL COMPANY
SOCIETE PHARMACEUTIQUE ENTIEREMENT CANADIENNE

ORIG AMENDMENT
October 16, 2006 M/ _

Office of Generic Drugs

CDER, FDA

Document Control Room, Metro Park North i
7500 Standish Place, Room 150

Rockville, MD 20855-2773

To Whom It May Concern,

Re: Balsalazide Disodium Capsules 750 mg
ANDA No 077-883
BIOEQUIVALENCY AMENDMENT
Response to FDA Deficiency Letter Dated October 3, 2006.

Apotex Inc. is hereby filing an amendment to ANDA No. 077-883 for Balsalazide Disodium
Capsules 750 mg. This amendment is being submitted in response to the bioequivalency
deficiency letter dated October 3, 2006.

A signed application form (FDA 356h) is provided.
This amendment is provided for electronically in the eCTD format on the enclosed CD.
I trust the additional information provided will be satisfactory. If you have any questions or

concerns regarding the enclosed, please do not hesitate to contact me by telephone at (416)
401-7889, by fax: (416) 401-3809, or email btao @apotex.com.

Sincerely,

%0 RECEIVED
Bernice fljao 0CT c
DifeCtO%egulatory Affairs Solid Dose US 17 200¢

OGD/ Coon

50 Steinway Blvd., Etobicoke, Ontario, Canada M9W 6Y3 ' *
Tel. 416.675.0338 Fax. 416.675.0340  www.apotex.com

Proudly Canadian



/'?Z"‘ j

o AAPOTEX INC.

! HARMACEUTICAL COMPANY
SCO/C\zil\é‘ﬁ':'IDPﬁA%l\nPAOEUTIQUE ENTIEREMENT CANADIENNE

November 8, 2006 - ORIG AMENDMENT

N 600~ 47
Office of Generic Drugs
CDER, Food and Drug Administration
Metro Park North Il
7500 Standish Place, Room 150
Rockville, MD 20855-2773

To Whom It May Concern:

Re: MINOR AMENDMENT
Baisalazide Disodium Capsules, 750 mq

ANDA No. 077-883

Apotex Inc. is hereby submitting a Minor Amendment to ANDA No. 077-883 for
Balsalazide Disodium Capsules, 750 mg in response to the FDA Deficiency Letter dated
October 12, 2006.

The Amendment is in eCTD format and is included on the enclosed CD. Both a pdf and
MS Word copy of the amendment is provided. A signed Form FDA 356h is also
provided.

I trust the additional information provided will be satisfactory. Should you have any
questions or concerns regarding the enclosed, please do not hesitate to contact me at
(416) 401-7889, by fax at (416) 401-3807 or via email at btao @apotex.com.

Sincerely,

Bergite Tao EECEW’ ED
Director, Regulatory Affairs — Solid Dose US
NOV 1 3 2006

OGD / CDER

50 Steinway Blvd., Etobicoke, Ontario, Canada MOW 6Y3 *
Tel. 416.675.0338 Fax. 416.675.0340 www.apotex.com

Proudly Canadian



BIOEQUIVALENCY AMENDMENT

ANDA 77-883

OFFICE OF GENERIC DRUGS, CDER, FDA
Document Control Room, Metro Park North I1
7500 Standish Place, Room 150

Rockville, MD 20855-2773 (301-594-0320)

APPLICANT: Apotex Corp. U.S. Agent for Apotex TEL: 905-884-2050
Inc.

FAX: 905-508-2359 or 954-349-4233
ATTN: Kalpesh Shroff

PROJECT MANAGER: 301-827-5847
FROM: Aaron Sigler

Dear Sir:

This facsimile is in reference to the bioequivalency data submitted on June 15, 2006, pursﬁant to Section 505(j) of
the Federal Food, Drug, and Cosmetic Act for Balsalazide Disodium Capsules, 750 mg.

Reference is also made to your amendment dated October 16, 2006.

The Division of Bioequivalence has completed its review of the submission(s) referenced above and has identified

deficiencies which are presented on the attached _ 3 pages. This facsimile is to be regarded as an official FDA
communication and unless requested, a hard-copy will not be mailed.

You should submit a response to these deficiencies in accord with 21 CFR 314.96. Your amendment should
respond to all the deficiencies listed. Facsimiles or partial replies will not be considered for review, nor will the
review clock be reactivated until all deficiencies have been addressed. Your cover letter should clearly indicate that
the response is a "Bioequivalency Amendment" and clearly identify any new studies (i.e., fasting, fed, multiple
dose, dissolution data, waiver or dissolution waiver) that might be included for each strength. We also request that
you include a copy of this communication with your response. Please submit a copy of your amendment in both an
archival (blue) and a review (orange) jacket. Please direct any questions concerning this communication to the
project manager identified above.

SPECIAL INSTRUCTIONS:

THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED AND
MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, OR PROTECTED FROM
DISCLOSURE UNDER APPLICABLE LAW.

If received by someone other than the addressee or a person authorized to deliver this document to the addressee, you are hereby notified that any disclosure,
dissemination, copying, or other action to the content of this communication is not authorized. If you have received this document in error, please immediately
notify us by telephone and retum it to us by mail at the above address.



BICEQUIVALENCE DEFICIENCIES

1

ANDR: T77-883

APPLICANT: apotex Inc.
DRUG FRCODUCT: Balsalazide Discdiwm Capsules, 750 mg

The Divisicn of Biceguivalence (DBE)} has completsd its
review of your submission(s) acknowlsdged on ths cover
sheet. The foliowing deficiencies have been identified:

1. The DBE agress with your dscision to conduct a re—dosing
study based on a hypothesis that Subject No. 34 showed
aberrant mesalamine plasma concentrations during study
#5025€. Howswvar, the DBE not=d that, bassd on the
test/rafersnce {ZUC, or Cmax} ratios, Subject No. 78 may
have alsc had an sberrant response. Thus, Subjsct no. 78
should have been re-dosed as well but was not included in
the re-dosing study. Therefore, Subjsct No. 78 could have
been excluded from the re-dosing study with bias toward
favorable bicequivalence outcome. You ars advissd te re-
dose Subjesct No.78 with sewsral subjscts {control group)
chosen at random from the same study (study §5025¢).
zZlternatively, you may conduct a new fasting
bicegquivalence study. Thersfores, ths fasting BE study and
the re-dosing study are incomplete.

2. Pleass provide a 8SOP for selscting suspsctad subjsct
with anowalcus/outlying pharmacokinetic parametsrs £
re-dosing study.

fa)

3. Plesase provide the bicanalytical summary tables fox
baisalazidse and mesalamine for fasting BE Study No.
50256,

For balsalazide, the following tables ars missing from
Ssction 1€.2.51 of ths Biocanalytical Report:

Table ZA. Plasma EDTZ K3 Balsalazide Concentrations
{ng/mL) in Humans

Takle ZB. Plasma EDTA X3 Balsalazide Concsntrations
{ng/mL) in Humans

Takble 3. Repeat Analysis Results for Balsalazids in
Human Plasma EDTL K3

Table 4. Summary of 3tudy Sampls Reasszays

I

4



Table 334 and SB. Summary of RBnalytical Runs

Table 6. Calibration Curve Farameters for Balsalazide
Calibration Standards in Human Plasma EDTA K3
Table 7. Analiytical Performance: Back-Talculatsd

Concentration (ng/mL} of Balsalazide Calibration Curve
Standard in {(Human) (Plasma EDTZ: K3}

Table 2. Analytical Performance of Balsalazide
guality Contrsl Samples in Human Plasma EDTZ R3

For mesalamins, the following tables ars missing from
B=ction 1£.2.5.1 of the Bicanalytical Report:

Table 104, Plasms EDTA K3 5-A8L Concentrations
{ng/mL) in Humans

Table 10B. Plasma EDTA ®3 S5-ASZ Concentrations
{ng/mL) in Humans

Table 11. Rspeat Analysis Results for 5-&84 in
Human FPlasma EDTZR K3

Table 12. Summary of Study Sample Reassavs
Table 13A and 13B. Swmmary of Analytical Runs

Takle 14. Calikbration Curve Parameters for 3-AS3d
Calibration Standards in Human Plasma EDTA K3

Takle 15. Analytical Performsnce: Back-Calculatsd

Concentration (ng/mL}) of 3-282 Cslibration Curve Standard
in {Humazn}! {Plasma EDTA K3)

Table 16. Analytical Performance of Balsalazids
Quality Contrcl Samplss in Human Flasma EDTR K3

For the re-dosing fasting study No. 60043, pleass provide
the bicanalyvtical method validation summary tables for
kalsalazide and mesalamine.

Please acknowledge the following dissolution msthod and
specification.

The disscluticn testing should bs conducted in phasphats

buffer, pd 6.5 at 37°C + 0.5°C using apparatus II
{Paddles) at 50 rpm with sinkers. Ths test product should
==t the following sp=cification:

Not less than ﬁ)% {Q) of the labslsd amount of
balsalazide in the dosags form is dissclved in 30
minut=ss

The labeling for the reference listed drug (RLD),
Cotazai® {balsalazide discdium) capsules, 750 mg has bssn
changed to include statements about the sffect of food on



absorpticn or administration of the capsule product. &s
psr the CDER Guidance for Industry: Food-Effect
Bicavailability and Fed Bicequivalence 3tudies Guidance
for Industry (posted January 31, 2003) thes FDR recommends
a bicegquivalence study under fed conditicns Zor all
orally administersd irmediate-releass drug products if
thes RLD lakel makss statemsnts about the effect of food
on abscrption or administration.

Therefore, pleass perform a single dose, two-—way
crossover fed in-vivo bioscquivalence study comparing
Balsalazide Discdium Capsules, 750mg to the refsrencs
listed drug, Colazal © Capsules T50mg.

Fleass measurs plasma concentrations of both balsalazids
{parent) and mesalamine (metaholite) using an appropriate
assay. For an acceptable fed bicsgquivalence study, the
50% confidence intervals of the test/reference geomstric
msan ratios for RUC and Cmax of both kalsalazide and
mesalamine should fall within ths rangs of 0.8 to 1.25.

Dales P. Conney, Pharm.D.

Directoxr, Diwvision of Bicegquivalence
Cffice of Generic Drugs

Center for Drug Evalustion and Rsssarch



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

Barbara Davit
12/12/2006 03:40:21 PM
Signing for Dale P Conner



APOTEX CORP.

April 12, 2007

Mr. Gary Buehler, Director

Office of Generic Drugs, CDER, FDA
Document Control Room

Metro Park North II

7500 Standish Place, Room 150
Rockville, MD 20855-2773
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RE: ANDA #77-883
Balsalazide Disodium Capsules 750mg
US Agent Change in Contact Information

We would like to notify FDA (Office of Generic Drugs) of a change in the contact
information of our US Agent, effective April 1, 2007 in relation to the above-mentioned
ANDA application.

The new contact information is as follows:

Kiran Krishnan, MPharm, RAC
Project Leader, Regulatory Affairs
Apotex Corp.

2400 N. Commerce Parkway Suite 400
Weston FL.

33326

Telephone:  (954) 384-3986
Fax: (954) 349-4233

Should you have any questions, please do not hesitate to contact myself at
tel: (416) 401-7889 or fax: (416) 401-3807.

Sincerely,

V\, VV
F/ Bernice Tao R tCE lVED
Director, Regulatory Affairs (US) APR 1 3 2007

QGD/CDER

Enclosure- Change in US Agent and Point Of Contact Information Letter

2400 N. Commerce Parkway * Suite #400 » Weston, Florida 33326 * Phone: 1-800-706-5575 ¢ Fax: 1-800-706-5576



A ORIGINAL
APOTEX INC.

CANADA'S PHARMACEUTICAL COMPANY
SOCIETE PHARMACEUTIQUE ENTIEREMENT CANADIENNE

/"

Office of Generic Drugs

CDER, FDA

Document Control Room, Metro Park North i
7500 Standish Place, Room 150

Rockville, MD 20855-2773 ORIG AMENDMENT

N D
To Whom It May Concern, J‘\ii‘ A &

Re: BIOEQUIVALENCY AMENDMENT
Balsalazide Disodium Capsules 750 mg
ANDA No 077-883
Response to FDA Deficiency Letter Dated December 12, 2006

Apotex Inc. is hereby submitting a bioequivalency amendment to ANDA 077-883, Balsalazide
Disodium Capsules 750 mg in response to the FDA deficiency letter dated December 12, 2006.

A signed application form (FDA 356h) is provided.

This amendment is submitted in the eCTD format on the enclosed compact disc. Apotex Inc.
certifies that the media being submitted with this application is virus free and was scanned with
McAfee VirusScan software.

Please direct any communications regarding this amendment to Kiran Krishnan at Apotex Corp,
the authorized US agent for Apotex Inc, by telephone at (954) 384-3986, or by fax at (954) 349-
4223. For any other concerns, please do not hesitate to contact me by phone at (416) 401-
7889, by fax at (416) 401-3809, or by e-mail at btao @apotex.com.

Sincerely,

—

,é,/., Bernice Tao -
Director, Regulatory Affairs US

150 Signet Drive, Toronto, Ontario, Canada M9L 1T9 @GD
Tel: (416) 749-9300 * Fax: (416) 401-3849  www.apotex.com



AAPOTEX INC.

CANADA'S PHARMACEUTICAL COMPANY
SOCIETE PHARMACEUTIQUE ENTIEREMENT CANADIENNE &\y Q

Office of Generic Drugs

CDER, FDA

Document Control Room

Metro Park North I

7500 Standish Place, Room 150
Rockville, MD 20855-2773

Re: PATENT/EXCLUSIVITY AMENDMENT

Balsalazide Disodium Capsules 750 mq
ANDA No. 077-883

To Whom 1t May Concern,

Apotex Inc. is hereby filing an exclusivity amendment to ANDA no. 077-883 for Balsalazide
Disodium Capsules 750 mg. This amendment is being submitted to provide the FDA with an
updated patent certification and revised exclusivity statement to include the NPP and ODE
exclusivities and its corresponding pediatric (PED) exclusivity, as per the Electronic Orange
Book.

The updated patent and revised exclusivity statement is included in section 1.3.5 Patent
Exclusivity. Please note that revised Final Printed Labeling will be provided as a result of this
revised exclusivity statement.

I trust that the information provided will be satisfactory. Please direct any communications
regarding this application to Kiran Krishnan at Apotex Corp, the authorized US agent for Apotex
Inc, by telephone at (954) 384-3986, or by fax at (954) 349-4223. For any other concerns,
please do not hesitate to contact me by phone at (416) 401-7889, by fax at (416) 401-3809, or

by e-mail at btao @apotex.com.

Sincerely,
% Sept. 21,2002
Bernidk Tao Date: '
Director, Regulatory Affairs US ﬁ% @EVED
SEP 25 2007
150 Signet Drive, Toronto, Ontario, Canada M9L 1T9 OGD

Tel: (416) 749-9300 » Fax: (416) 401-3849 » www.apotex.com



AAPOTEX INC.

CANADA'S PHARMACEUTICAL COMPANY
SOCIETE PHARMACEUTIQUE ENTIEREMENT CANADIENNE

ORIG AicnoMENT
\AB

Aaron Sigler

Office of Generic Drugs !

CDER, FDA

Document Control Room, Metro Park North |1
7500 Standish Place, Room 150

Rockville, MD 20855-2773

Dear Aaron

Re: BIOEQUIVALENCY TELEPHONE AMENDMENT
Balsalazide Disodium Capsules 750 mg
ANDA No 077-883
Response to Telephone request dated September 10, 2007

Apotex Inc. is hereby submitting a bioequivalency telephone amendment to ANDA 077-883,
Baisalazide Disodium Capsules 750 mg in response to your telephone request on September
10, 2007 to Kiran Krishnan, our US Agent.

A signed application form (FDA 356h) is provided.

This amendment is submitted in the eCTD format on the enclosed compact disc. Apotex Inc.
certifies that the media being submitted with this application is virus free and was scanned with
McAfee VirusScan software.

We trust that the information provided is satisfactory. Should you have any questions, please
do not hesitate to contact me by phone at (416) 401-7889, by fax at (416) 401-3809.

Sincerely,

Sejj, g, 2007

4

14/ “Bernice Tao Date
1" 7 Director, Regulatory Affairs US @ %@ EgVED
SEP 25 2007
OGD

150 Signet Drive, Toronto, Ontario, Canada MSL 179
Tel: (416) 749-9300 » Fax: (416) 401-3849 * www.apotex.com



X arorex mnc.

/ CANADA'S PHAR MACEUTICAL CcOmnM PAI\:\IE
: . SOCIETE PHARMACEUTIQUE ENTIEREMENT CANADIEN

Office of Generic Drugs

CDER, FDA

Document Control Room

Metro Park North I

7500 Standish Place, Room 150 _ _
Rockville, MD 20855.2773 N—o00 -AF

To Whom It May Concern,

Re: Labeling Amendment
Balsalazide Disodium Capsules 750 mg
ANDA No. 077-883

Apotex Inc is hereby submitting a label amendment to ANDA No. 077-883 for
Balsalazide Disodium Capsules 750 mg. The amendment is being filed in response to
the FDA generic labeling template for Balsalazide Disodium Capsules, dated September
13, 2007.

The revised labeling includes the physician’s insert labeling in Word format as well as
final printed labeling in pdf format. A side-by-side comparison of the physician’s insert
has also been provided.

This amendment is submitted in the eCTD format on the CD attached. Apotex Inc.
certifies that the media being submitted with this application is virus free and was
scanned with McAfee VirusScan software.

Please direct any communications regarding this application to Kiran Krishnan at Apotex
Corp., at telephone (954) 984-3986 or fax: (954) 349-4233, or for any other concerns,
please do not hesitate to contact me by telephone at (416) 401-7889, by fax: (416) 401-
3809, or email btao @apotex.com.

Sincerely,

Neod 99 2023

’&f‘g?mife Requlatory Af us e RE
Irector, Requlato airs
Apotex Inc. ? v CE,VE D
(SEP 2 ¢ 2007
OGD

150 Signet Drive, Toronto, Ontario, Canada M9L 1T9
Tel: (416) 749-9300 * Fax: (416) 401-3849 + www.apotex.com




Telephone Fax
ANDA 77-883

OFFICE OF GENERIC DRUGS, CDER, FDA
Document Control Room, Metro Park
North I

7520 Standish Place

Rockville, MD 20855-2773
240-276-8986

TO: Apotex Corp, TEL: 905-384-3986
U.S. Agent for Apotex Inc.
FAX: 954-349-4233
ATTN: Kiran Krishnan

FROM: Ann Vu

This facsimile is in reference to your abbreviated new drug
application submitted pursuant to Section 505(j) of the Federal Food,
Drug, and Cosmetic Act for Balsalazide Disodium Capsules, 750 mg.
Pages (including cover): _4

SPECIAL INSTRUCTIONS:

Labeling Comments



REVIEW OF PROFESSIONAL LABELING
DIVISION OF LABELING AND PROGRAM SUPPORT
LABELING REVIEW BRANCH

ANDA Number: 77-883 Dates of Submission: November 3, 2005, September 24, 2007
Applicant's Name: Apotex, Inc.

Established Name: Balsalazide Disodium Capsules, 750 mg

Labeling Deficiencies:
1. CONTAINER (Bottles of 30s, 280s, and 350s):
Please separate the strength from the net quantity statement by inserting “Rx only” statement between them.
2. CARTON (10 X 10)
See CONTAINER comment above.
3. BLISTER

Please revise the individual blister to read “Balsalazide Disodium Blister” since only one capsule will be
packaged in one blister.

2. INSERT:

a. GENERAL COMMENTS:
i. Please use italicized font for phrases such as “in vivo” and “in vitro” throughout the text.
i. Revise “ug” to “mcg”.
iii. Please justify the amount of sodium (approximately 86 mg) on the label.

b. HIGHLIGHTS
i.  Add “Initial U.S. Approval: 2000” please refer to the template.
i. Addthe “RECENT MAJOR CHANGES" section, please refer to the template.

c. FULL PRESCRIBING INFORMATION: CONTENTS*

Please separate this section from the HIGHLIGHTS and FULL PRESCRIBING INFORMATION
sections by lines. Please refer to the template.



d. FULL PRESCRIBING INFORMATION
i. 1 INDICATIONS AND USAGE
Revise “Balsalazide” to “Balsalazide disodium capsules”
ii. Add margin markers to 2.2 and 5.1.
iii. 11 DESCRIPTION

Please add components of printing ink and “titanium dioxide” to the list of inactive
ingredients

iv. 12.3 Pharmacokinetics

Elimination, penultimate paragraph, revise “3-6 g” to “3t0 6 g".

Submit labels and labeling electronically in final print format.

Prior to approval, it may be necessary to revise your labeling subsequent to approved changes for the
reference listed drug. In order to keep ANDA labeling current, we suggest that you subscribe to the daily
or weekly updates of new documents posted on the CDER web site at the following address -
http://www.fda.gov/cder/cdernew/listserv.html

To facilitate review of your next submission please provide a side-by-side comparison of your proposed
labeling with your last labeling submission with all differences annotated and explained.

{See appended electronic signature page}

Wm. Peter Rickman

Director

Division of Labeling and Program Support
Office of Generic Drugs

Center for Drug Evaluation and Research



This is arepresentation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Lillie Gol son
10/ 25/ 2007 04: 49: 12 PM
Lillie Golson for Wn Peter R ckman



A APOTEX INC.

CANADA'S F’HARMACEUTIOAL COMPANY
SOCIETE PHARMACEUTIQUE ENTIEREMENT CANADIENNE

Ann Vu

Office of Generic Drugs

CDER, FDA

Document Control Room

Metro Park North Il

7500 Standish Place, Room 150
Rockville, MD 20855-2773

N —ocoo-AF

Dear Ms. Vu,

Re: Labeling Amendment
Balsalazide Disodium Capsules 750 mg
ANDA No. 077-883

Apotex Inc is hereby submitting a label amendment to ANDA No. 077-883 for
Balsalazide Disodium Capsules 750 mg. The amendment is being filed in response to
the FDA telephone deficiency dated October 25, 2007.

The revised labeling includes the physician’s insert (in Word format), container, carton
and blister labels provided as final printed labeling in pdf format. A side-by-side
comparison of the physician’s insert has also been provided.

This amendment is submitted in the eCTD format on the CD attached. Apotex Inc.
certifies that the media being submitted with this application is virus free and was
scanned with McAfee VirusScan software.

Please direct any communications regarding this application to Kiran Krishnan at Apotex
Corp., at telephone (954) 384-3986 or fax: (954) 349-4223, or for any other concerns,
please do not hesitate to contact me by telephone at (416) 401-7889, by fax: (416) 401-
3809, or email btao@apotex.com.

Sincerely,

=l

(et 2/or

-~ Bernice Tao Date
Director, Regulatory Affairs US
Apotex Inc.
RECEIVED
NOV 0 1 2007

OGD

150 Signet Drive, Toronto, Ontario, Canada MSL 1T9
Tel: (416) 749-9300 * Fax: (416) 401-3849 » www.apotex.com




f CANADA'S PHARI\/IACEUTICAL COMPANY
' SOCIETE PHARMACEUTIQUE ENTIEREMENT CANADIENNE

«tG AMENDME
Ann Vu c
Office of Generic Drugs AL
CDER, FDA M// f

Document Control Room

Metro Park North I

7500 Standish Place, Room 150
Rockville, MD 20855-2773

Dear Ms Vu

Re: Labeling Amendment
Balsalazide Disodium Capsules 750 mg
ANDA No. 077-883

Apotex Inc is hereby submitting a labeling amendment to ANDA No. 077-883 for
Balsalazide Disodium Capsules 750 mg. The amendment is being filed in response to
your e mail request dated November 07, 2007 to Kiran Krishnan to update our labeling
as per RLD labeling approved on November 02, 2007.

The revised labeling includes the physician’s insert in Word format, as well as final
printed labeling in pdf format. A side-by-side comparison of the physician’s insert has
(' ' also been provided. Please note there have been no changes to the container/carton
- labels since our last amendment. We have provided a representative container label for
completeness.

This amendment is submitted in the eCTD format on the CD attached. Apotex Inc.
certifies that the media being submitted with this application is virus free and was
scanned with McAfee VirusScan software.

Please direct any communications regarding this application to Kiran Krishnan at Apotex
Corp., at telephone (954) 384-3986 or fax: (954) 349-4233, or for any other concerns,
please do not hesitate to contact me by telephone at (416) 401-7889, by fax: (416) 401-
3809, or email btao @apotex.com.

Sincerely,

< - W . OF /M;L
. Bernice Tao N Date '

Director, Regulatory Affairs US

Apotex Inc.

w1

150 Signet Drive, Toronto, Ontario, Canada M9L 1T9
Tel: (416) 749-9300 « Fax: (416) 401 -3849 * www.apotex.com -



OGD APPROVAL ROUTING SUMMARY

ANDA # 77-883 ApplicantApotex Inc.
Drug Balsalazide Disodium Capsules Strength(s) 750 mg

APPROVAL [X| TENTATIVE APPROVAL [ | SUPPLEMENTAL APPROVAL (NEW STRENGTH) [ | OTHER [ |

REVIEWER: DRAFT Package FINAL Package
1.  Martin Shimer batezl DEC 07 bate_
Chief, Reg. Support Branch InitialsMHS Initials_ -
Contains GDEA certification: Yes K No O Determ. of Involvement? Yes O No O
(required if sub after 6/1/92) Pediatric Exclusivity System
RLD = NDA#
Patent/Exclusivity Certification: Yes K No O Date Checked
If Para. IV Certification- did applicant Nothing Submitted (
Notify patent holder/NDA holder Yes O No O Written request issued O
Was applicant sued w/in 45 days:Yes O No [ Study Submitted
Has case been settled: Yes [1] No O Date settled:

Is applicant eligible for 180 day
Generic Drugs Exclusivity for each strength: Yes IO No K
Date of latest Labeling Review/Approval Summary

Any filing status changes requiring addition Labeling Review Yes [ No K

Type of Letter:Full Approval )

Comments:At the time this ANDA was filed the applicant provided a PIII certification
to the '992 patent which has since expired. On 9/21/2007, the ANDA sponsor amended their
ANDA with an Exclusivity Statement expressing their intent to carve out the NPP+ped
exclusivity and the ODE+ped exclusivity. Since these exclusivities have been omitted from
the sponsor's labeling and there are no remaining unexpired patents this ANDA is eligible
for Full Approval.

2. Project Manager, Theresa Liu Team 7 Datell/23/07 Date
Review Support Branch Initialstcl Initials

Original Rec'd datell/3/05 EER Status Pending [0 Acceptable K OAI [
Date Acceptable for Filing6/16/06 Date of EER Status 10/24/06
Patent Certification (type)pIII Date of Office Bio Review 10/24/07
Date Patent/Exclus.expires7/8/06 Date of Labeling Approv. Sum 11/20/07
Citizens' Petition/Legal Case YesK No [0 Labeling Acceptable Email Rec'd Yes K No [J
(If YES, attach email from PM to CP coord) Labeling Acceptable Email filed Yes K No O
First Generic Yes [ No K Date of Sterility Assur. App.
Priority Approval Yes 0 No X Methods Val. Samples Pending Yes O No O

(If yes, prepare Draft Press Release, Email MV Commitment Rcd. from Firm Yes O No [
it to Cecelia Parise)

Acceptable Bio reviews tabbed Yes K No O Modified-release dosage form: Yes O NoQO
Bio Review Filed in DFS: Yes K No O Interim Dissol. Specs in AP Ltr: Yes O
Suitability Petition/Pediatric Waiver Yes [

Pediatric Waiver Request Accepted [0 Rejected [ Pending O

Previously reviewed and tentatively approved O Date .

Previously reviewed and CGMP def. /NA Minor issued O Date

Comments:

3. Labeling Endorsement

Reviewer: Labeling Team Leader:
Datell/26/07 Datell/26/07
Name/Initialsav Name/Initialslg
Comments:

Hi Theresa,

From a labeling standpoint, this application is acceptable for approval. Please endorse
the AP routing form on behalf of Ann and me.

Thanks

Lillie



Theresa,

Please sign off for me. I checked DSS, OB, and USP.

Thanks

Ann

4, David Read (PP IVs Only) Pre-MMA Language included O Date
OGD Regulatory Counsel, Post-MMA Language Included O Initials
Comments:

5. Div. Dir./Deputy Dir. DaFe;}{%ﬁL%QQZ
Chemistry Div. II InitialsRCA
Comments:CMC OK, see attached spreadsheet

6. Frank Holcombe First Generics Only Date
Assoc. Dir. For Chemistry Initials
Comments: (First generic drug review)

7. Vacant Date
Deputy Dir., DLPS Initials

8. Peter Rickman Datel2/21/2007
Director, DLPS Initialswpr
Para.IV Patent Cert: Yes[l Nol;Pending Legal Action: Yes ONo K;Petition: YesK No[J
Comments:applicant will carve out the NPP+ped and ODE indications from their
proposed labeling; patent has expired; labeling acceptable 11/20/07 and e-mail from
TL 11/26/07; bio acceptable 10/24/07; EER acceptable 10/24/2006
OKAY for FULL APPROVAL

OR

8. Robert L. West Date
Deputy Director, OGD Initials
Para.IV Patent Cert: Yes[] No[l]; Pending Legal Action: YesO No[]; Petition: Yes[d No[
Press Release Acceptable O
Comments:

9. Gary Buehler Date
Director, OGD Initials
Comments:

First Generic Approval [ PD or Clinical for BE O Special Scientific or Reg.Issue [J
Press Release Acceptable O

10. Project Manager, Theresa Liu Team 7 Datel2/28/07

Review Support Branch Initials tcl

Date PETS checked for first generic drug (just prior to notification to firm)

Applicant notification:
11 amTime notified of approval by phone 11 amTime approval letter faxed

FDA Notification:

12/28/07Date e-mail message sent to "CDER-OGDAPPROVALS" distribution list.
12/28/07Date Approval letter copied to \\CDS014\DRUGAPP\ directory.



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

Theresa Liu
12/28/2007 11:02:54 AM .





