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I. Executive Summary

Omeprazole is a substituted benzimidazole that inhibits gastric acid secretion via specific
inhibition of H+/K+ ATPase enzyme system at the secretory surface of the gastric parietal cell.
Omeprazole has been approved and marketed in the US since 1989 as Prilosec delayed release
(DR) 20 and 40 mg capsules given once daily for the treatment of a variety of short- and long-
term GI conditions. Prilosec is an enteric-coated dosage form for delayed release purpose due to
the acid-labile nature of omeprazole. '

Santarus previously developed an immediate release (IR) formulation of omeprazole powder for
oral suspension (Zegerid) comprised of immediate release omeprazole and sodium bicarbonate,
with sodium bicarbonate protecting omeprazole from rapid degradation by gastric acid. In 2004,
two dosage strengths of Zegerid IR powder for oral suspension (20 mg under NDA 21-636 and
40 mg under NDA 21-706, respectively) were approved in the US based on 505(b)(2) provision
relying on pharmacokinetic (PK) and pharmacodynamic (PD) bridging data to support the
reference to the Agency’s previous finding of safety and efficacy for Prilosec DR 20 and 40 mg
capsules.



The current submission (NDA 21-849) for Zegerid 20 and 40 mg IR capsules, also filed under
505(b)(2) provisions, consists of two clinical pharmacology studies, OME-IR (CAP)-COl and
OME-IR (CAP)-C02, plus supportive studies. Study OME-IR (CAP)-CO1 evaluated the PK and
PD of omeprazole when Zegerid IR 20 mg capsule was given 1 hour-premeal QD vs. Prilosec
DR 20 mg capsule given QD for 7 days. Study OME-IR (CAP)-C02 evaluated similarly the PK
and PD of omeprazole when Zegerid IR 40 mg capsule was given 1 hour-premeal QD vs.
Prilosec DR 40 mg capsule QD for 7 days. The food effects on Zegerid given 1 hour-postmeal
on Day 8 vs. Zegerid given 1 hour-premeal on Day 7 for both Zegerid IR 20 and 40 mg capsules
were also investigated.

Based on the Agency’s bioequivalence acceptance criteria for PK data obtained from Day 7,
Zegerid IR 20 or 40 mg capsule is not bioequivalent (BE) to Prilosec DR 20 or 40 mg capsule,
respectively. Zegerid capsules had higher mean Cpax values than those of Prilosec capsules
(17% 1 for 40 mg dose and 45%1 for 20 mg dose). However, Zegerid and Prilosec capsules had
comparable systemic exposure (AUCs). The higher mean Cpax value of Zegerid IR 40 mg
capsule obtained from this NDA was found to be comparable (3% lower) compared to the mean
Cnax value obtained from Zegerid 40 mg IR powder for oral suspension which has been
determined to be safe based on a previous clinical safety study.

Food had significant effects on lowering mean Crax (45% |) when Zegerid IR 40 mg capsule
was given 1 hour-postmeal compared to that given 1 hour-premeal. Food, however, had minor
effects on the systemic exposure (AUCs), being 10-15% lower, when Zegerid was given 1 hour-
postmeal. Therefore, similar to' Zegerid IR powder for oral suspension, Zegerid IR capsules
should be given at least 1 hour before a meal.

Comparison of the PD profiles after multiple dosing of Zegerid IR capsules and Prilosec DR
capsules indicated that both products are generally similar on all the assessed PD markers for 20
and 40 mg dose levels.

A. Recommendations

From the view point of Office of Clinical Pharmacology and Biopharmaceutics (OCPB), NDA
21-849 is acceptable provided that a satisfactory agreement is reached between the Agency and
the sponsor with respect to proposed language in the package insert. Please see labeling
comments (page 11) and Appendix 1 for details. Also, the following dissolution specifications
should be conveyed to the sponsor, Q= —— min for both Zegerid IR 20 and 40 mg
capsules.

B. Phase IV Commitments
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III. Summary of Clinical Pharmacology
and Biopharmaceutics Findings

Studies OME-IR (CAP)-C01 and OME-IR (CAP)-C02 are two identical, multiple-dose, BE-type
PK/PD studies using a 2 x 2 crossover design with a washout period of at least 10-14 days. In
the above PK/PD studies, 1) Zegerid 1 x 20 mg IR capsule (Test) given 1 hour-premeal QD vs.
Prilosec 1 x 20 mg DR capsule (Reference) given QD for 7 days and 2) Zegerid 1 x 40 mg IR
capsule (Test) given 1 hour-premeal QD vs. Prilosec 1 x 40 mg DR capsule (Reference) given
QD for 7 days, respectively, were investigated.

The food effects on Zegerid was also investigated (parallel design), i.e., Zegerid was given 1 hr
postmeal on Day 8 compared to those subjects who completed Zegerid IR capsules on Day 7 in
Period 1 for both 20 and 40 mg strengths, however, only the results of food study were analyzed
and reported for the 40 mg capsule. '

Note: For subjects completed Zegerid IR 20 mg capsule given 1 hr premeal during Period 1
(study OME-IR (CAP)-C01), some received Zegerid 20 mg capsule postmeal on Day 9
rather than on Day 8 and some received Zegerid 20 mg capsule on Day 8 postmeal in
Period 2. Due to mistake, protocol violation, and insufficient number of subjects
completed the Day 8 postmeal study during Period 1, none of the dataset was analyzed
for food effects on Zegerid IR 20 mg capsules.

Based on Agency’s bioequivalence acceptance criteria on PK data obtained from Day 7, Zegerid
IR 20 or 40 mg capsule is not BE to Prilosec DR 20 or 40 mg capsule, respectively. Zegerid
capsules had higher mean Cpay values than those of Prilosec capsules (17% 1 for 40 mg dose and
45%1% for 20 mg dose), however, Zegerid and Prilosec capsules had comparable systemic
exposure (AUCs). The higher mean Cpax value of Zegerid IR 40 mg capsule obtained from this
NDA was found to be comparable (3% lower) to the mean Cpax value obtained from Zegerid 40
mg IR powder for oral suspension which has been determined to be safe based on a previous
clinical safety study. Food had significant effects on lowering mean Cpax (45% |) of omeprazole
when Zegerid IR 40 mg capsule was given 1 hour-postmeal compared to that given 1 hour-
premeal. Food had minor effects on the systemic exposure (AUCs), being 10-15% lower, when
- Zegerid was given 1 hour-postmeal. Therefore, Zegerid IR capsules should be given at least 1
hour before a meal.



For each omeprazole formulation (Reference or Test), the PD data was obtained, 1) % decease
from baseline in integrated gastric acidity for the 24-hr interval after the 7th dose on Day 7
(primary), 2) mean gastric concentration, 3) median gastric pH, and 4) % time gastric pH <4.0.

Comparison of the PD profiles after multiple dosing of Zegerid IR capsules and Prilosec DR
capsules indicated that both products are generally similar on all the assessed PD markers for 20
and 40 mg dose levels.

IV. Question Based Review

A. General Attributes:

Omeprazole is a substituted benzimidazole that inhibits gastric acid secretion via specific
inhibition of H+/K+ ATPase enzyme system at the secretory surface of the gastric parietal cell.
Omeprazole has been approved and marketed in the US since 1989 as Prilosec delayed release
(DR) capsules 20 and 40 mg for the treatment of a variety of short- and long-term GI conditions.
It is enteric-coated for delayed release purpose due to the acid-labile nature of omeprazole.
Zegerid (omeprazole) IR powder for oral suspension comprised of immediate release omeprazole
and sodium bicarbonate, with sodium bicarbonate protecting omeprazole from rapid degradation
by gastric acid.

Santarus’ NDAs 21-636 and 21-706 for Zegerid (omeprazole) IR powder for oral suspension 20
and 40 mg, respectively were approved on 06/15/04 and 12/21/04 for the following Gl
indications: 1) short-term treatment (4-8 weeks) of active duodenal ulcer, 2) short-term
treatment (4-8 weeks) of active benign gastric ulcer, 3) heartburn and other symptoms associated
with GERD, 4) short-term treatment (4-8 weeks) of erosive esophagitis which has been
diagnosed by endoscopy, and 5) maintenance of healing of erosive esophagitis. In addition, with
a new clinical trial, a new indication was also approved for the 40 mg oral suspension, i.e.,
reduction of risk of upper gastrointestinal bleeding in critically ill patients which was not
approved before for any of the marketed omeprazole products.

For this NDA (21-849) submitted under 505(b)(2) referencing to NDA 19-810 (Prilosec DR
Capsules 20 and 40 mg), the sponsor, Santarus, is seeking approval for another IR dosage form
of omeprazole, Zegerid IR 20 and 40 mg capsules. Submitted were two BE-type, PK/PD
studies, study Nos. OME-IR (CAP)-C01 and OME-IR-(CAP)-C02, plus two supportive PK/PD
studies for oral suspension, study OME-IR (SUSP)-C02 and study OME-IR (SUSP)-C06, which
had been reviewed previously.

B.  General Clinical Pharmacology:-

Q1: Are Zegerid IR 20 and 40 mg capsules BE to Prilosec 20 and 40 mg DR capsules
respectively? : '

Al:  Zegerid IR 20 and 40 mg capsules are not BE to their respective Prilosec DR 20 and
40 mg capsules. As expected, Zegerid IR capsules had higher mean Cpy.,y values



(about 17% 1 for 40 mg and 45% 1 for 20 mg doses) as compared to that of Prilosec
DR capsules on Day 7. They, however, showed comparable systemic exposure in
terms of AUCs.

The higher mean Cpay value of Zegerid IR 40 mg capsule obtained from this NDA
was found to be comparable (3% lower) to the mean Cy,y value obtained from
Zegerid 40 mg IR powder for oral suspension which was determined to be safe
based on a previous clinical safety study.

Only the study results obtained from study OME-IR (CAP)-C02 for the 40 mg-dose comparisons
are shown in Table 1 and Figure 1:

Table 1. Mean PK Parameters of Omeprazole for Zegerid IR 40 mg Capsule vs.
Prilosec DR 40 mg Capsule on Day 7

Plasma Omeprazole
Zeyerld(CAP) 40 mg Prilosec 40 mg

Atithmetic TAdithmetic | % Mean  90% O for
Parameters* n Mean 8 n Mean SD Ratic % MeanRatio
Cmax {ngfml.) 35 1526 7435 35 1344 6810
Tmax {hr) 35 0.97 08t 35 151 0.45

AUC (0-4) (ng#hwiml) 36 3674 2808 35 8513 2456
AUC (0-nf) (ng*htimL) 36 3806 3112 35 3508 2672

T% (hr} 35 1.38 076 3% 151 078
kel (1/hr) 35 0.62 026 35 056 024
in (Cmax} 35 720 053 38 705 061 11684 99.05-137.11
in JAUC(O-t) 35 7.0 083 3 789 079 10115 02.84- 11048
In [AUC(0-inf]] 36 7.92 084 38 781 072 101.01 92.58.110.22

When given 1 hour-premeal, Zegerid IR 40 mg capsule had higher Cpex value (about 17% 1)
compared to that of Prilosec DR 40 mg capsule on Day 7. However, Zegerid and Prilosec
showed comparable systemic exposure in terms of AUCs on Day 7.

Figure 1. Mean Plasma Profiles of Omeprazole for Zegerid IR 40 mg Capsule vs.
Prilosec 40 mg Capsule on Day 7
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Complete PK parameters/pfoﬁles (and PD parameters) of Zegerid IR capsules and Prilosec DR
capsules for 1) comparison on 40 mg dose at Day 1 and 2) comparison on 20 mg dose at both
Days 1 and 7 are shown in individual study reports in Appendix 2.

Both Cmax and AUCs for Zegerid IR 40 mg capsule and Prilosec DR 40 mg capsule increased
upon repeated daily dosing. An increase in bioavailability (Crmax and AUCs) of omeprazole had
been reported in the previous NDAs for Zegerid IR powder for oral suspension and for Prilosec
DR capsules as well as in the literature which could be due to 1) increase absorption due to
increased pH in stomach, 2) auto inhibition of metabolizing enzymes, and 3) decreased clearance
of omeprazole.

Q2. Does food (a standardized high fat breakfast) have significant effects on the PK of
Zegerid IR capsules? : ‘

A2. Yes, similar to previously approved Zegerid IR powder for oral suspension, food
had significant effects on Zegerid IR 40 mg capsule. When given 1 hour-postmeal
(on Day 8), the mean Cp,, of Zegerid was decreased (about 45% | ) and AUC was
decreased (about 22% |) compared to that given 1 hour-premeal (om Day 7).
Therefore, Zegerid IR capsules should be given at least one hour before a meal.

The food effects on Zegerid IR 40 mg capsules when given 1-hour premeal (Day 7) vs. 1 hour-
postmeal (Day 8) are shown below in Table 2 and Figure 2:

Table 2. Zegerid IR 40 mg capsules given 1 hour- postmeal (Day 8) vs.
1-hour premeal (Day 7)

Plasma Omeprazole
Zegerid(CAP) 40 mg Zegerid(CAP) 40 mg

{Postmeal) {Premeal)

Arithmetic Arithmetic % Mean  80% Gl for
Parameters* e Mean sD w Mean 80D Ratio % Mean Ratio
Crmax (ng/miy 1877779026 6456181646 TFIA
Trmax (hr) 18 1.74 1.27 18 0.93 0.74
AUC (09 (ngshimly 18 3221 2349 18 3976 2592

. AUC (0-nf) (ng=hrimL) 18 3321 2488 18 4071 2721
Th (hr) 18 1.38 0.66 18 '1.38 0.68
kel {‘17hr) 18 0.61 0.26 18 0.61 Q.27
In (Cmax) 18 6.70 0.79 18 7.28 - 054 5548 43.07 - 71.45
In [AUCLO-1) 18 776 080 18 8.01 0.84 7757 70.21- 8570
In [AUC(O-inf)] 18 778 091 18 803 085 77.93 70.67- 85.93
Figure 2. Mean Plasma Profile of Omeprazole When Zegerid given 1 hour-postmeal

(Day 8) vs. 1 hour-premeal (Day 7)
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Note: This reviewer could not verify/reproduce by either SAS or WinNonlin method for the
reported 90% Cls for % Mean Ratio as shown in Table 2, i.e., 43.07 - 71.45 for In(Cax),
70.21 — 85.70 for In(AUCy.;), and 70.67 — 85.93 for In(AUCy.,) when postmeal (Day 8)
and premeal (Day 7) of Zegerid 40 mg capsules were compared. Upon request on
12/06/05, the sponsor submitted on 12/08/05 the detailed analyses including SAS control
files used for model, design (parallel), random factors, etc. The 90% Cls determined by
this reviewer are as follows below, 37.95 — 81.1 for In(Cpa), 474 — 126.92 for
In(AUCo.), and 47.4 —128.12 for In(AUCy..). It should also be noted that for systemic
exposure (area under the curve), AUCo.4 should be used (instead of AUCy.,). The
results of PD analyses are summarized below for 40 mg-dose comparison in Table 3:

Table 3. Mean Comparative PD parameters from Study OME-IR(CAP)-C02

PD Parameters

Zegerid IR 40 mg Capsule

Prilosec DR 40 Capsule

% Decreased from Baseline
for Integrated Gastric
Acidity (mmol-hr/L)*

Day 1: 45 (range: 5-71)

Day 7: 77 (range: 58-94)

Day 1: 56 (range: 28-70)

Day 7: 79 (range: 69-98)

Mean Gastric Acid Cone.
(mM)

Day 1: 57-64 (range: 23-78)

Day 7: 22-29 (range: 1-39)

Day 1: 45-46 (range: 18-66)

Day 7: 23-24 (range: 0-37)

Median Gastric pH Day 1:2.4-2.8 (range: 1.3-4.9) | Day 1: 3.9-4.1 (range: 1.4-5.1)
Day 7: 4.7-5.0 (range: 4.1-5.9) | Day 7: 5.0-5.4 (range: 3.9-5.9)
% Time Gastric pH < 4.0 Day 1: 55-62 (range: 35-76) Day 1: 49-55 (range: 33-76)

Day 7: 39-42 (range: 16-50)

Day 7: 32-42 (range: 4-49)

*. Claimed as the primary PD endpoint (Day 7) by the sponsor.

The above study showed that on Day 7, Zegerid IR 40 mg capsule and Prilosec DR 40 mg
capsule had comparable PD results in terms of % decrease from baseline for integrated gastric
acidity, claimed as a primary PD endpoint by the sponsor, (77% vs. 79%). In general, the other
PD parameters (as secondary endpoints) also showed comparable results. Similar and
comparable PD results were obtained for Zegerid IR 20 mg capsule compared to Prilosec DR 20
mg capsule (e.g., % decrease from baseline for integrated gastric acidity being 72% vs. 70%).
Please see individual study reports for detailed PD results (Appendix 2).

Note: On 06/13/05, OCPB sent a request to Division of Scientific Investigation (DSI) through
GI Division for an audit for study OME-IR (CAP)-C02 (Zegerid IR 40 mg capsule). At
the time of this review, DSI had only completed the audit of the analytical part of the
study. An audit of the clinical site in Canada will be conducted at the end of Feb. 06. At
the present time, no issues have been identified by DSI that would preclude approval of
the application. Once DSI completes the audit at the clinical site and the finalized report

- becomes available, OCPB will write an addendum to this review documenting those
finding and the need for any additional follow-up actions.

Intrinsic Factors: None
Extrinsic Factors: None

o0



E.  General Biopharmaceutics:

Santarus’ NDAs 21-636 and 21-706 for Zegerid (omeprazole) IR 20 and 40 mg powder for oral
suspension, respectively were the first IR omeprazole formulations approved for indications
related to GI disorders and sodium bicarbonate (1,680 mg or 20 meq.) was included in the
formulation to protect omeprazole from rapid degradation by gastric acid.

The sponsor further developed omeprazole IR capsules which also included sodium bicarbonate
(1,100 mg or 13 meq.). The formulation/compositions of Zegerid 20 and 40 mg capsules are
shown below in Table 5:

Table 4. Formulation and Composition of Zegerid IR 20 and 40 mg Capsules
Ingredient ?oe erIg:i(t:; Manufacturer C(!zu‘: ::g}’ ?:; “mtgi/ Function
Standard

' Omeprazole —— - e
Sodium Bicarbonate _— o — | 1100 mg | 1100 mg —————
Croscarmellose - —_—
Sodium . | -
Magnesium Stearate -—-—-'*': e
Gelatin Capsule — _ e 1 shell 1 shell Capsuie sheli

Total WeightiUnit 1160 mg | 1180 mg

L ]

Both 20 and 40 mg dosage strengths are compositionally identical except for the amounts of
omeprazole. The following dissolution methodology was used which is similar to that employed
in NDAs for Zegerid IR powder for oral suspension except for paddle speed of 50 rather than 75
rpm (Table 5). The sponsor proposed Q=—""at 45 min for both strengths.

Table 5. Dissolution Methodology for Zegerid IR 20 and 40 mg Capsules
Apparatus USP Apparatus 2 (Paddle)
Temperature 37.0+05°C
Speed ' 75 rpm
Volume ' 900 mL
Dissolution Medium Phosphate Buffer, pH 7.4
Sampling Volume 5mlL

It should be noted that the original dissolution specification using 50 rpm was picked up based
on the stability data at 0, 3, and 6 months. However, the dissolution method using 75 rpm was
implemented at 6-month stability data. Therefore, the mean dissolution profiles are only



available at 6 months (the clinically used biobatch and 3 stability batches). As shown below in
Table 6 and Figures 3 and 4 are for Zegerid IR 20 and 40 mg capsules used in the PK/PD studies.

Table 6. Mean (CV%) Dissolution Data Obtained from Zegerid 20 and 40 mg

biobatches
Capsule 15 min 30 min 45 min 60 min 75 min
Strength
20 mg' 42 (16%)* | 86(11%) | 100 (3%) | 102 (1%) 103 (1%)
40 mg' 71 (3%) 101 (1%) 101 (1%) 99 (1%) 99 (1%)
L Batches manufactured from clinical trial material (Batch No. 421318 for 20 mg and
421319 for 40 mg).

Mean (CV%) dissolution data obtained from 6 capsules.

Figure 3. Mean Dissolution Profile Obtained From The 6-month Stability Data of
Zegerid IR 20 mg Capsule
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Figure 4. Mean Dissolution Profile Obtained From The 6-month Stability Data of
Zegerid IR 40 mg Capsule

% Dissoved o
solved 40 mg Cepsule

Dissolution Profile (2)
168SA04
100.0 {Study: %
0.0
86.0
700
e0.0
560
42.0
20.0
20.0
10.0
c.0
) 5 10 15 20 25 30 35 40 4% S0 55 60 65

Tima Point (Minutes)

2\ Timsoaints- 15 30 45 60. and 75 minuias



The difficulty in setting a dissolution specification for this product lies in limited dissolution data
available at 6-month stability testing. Based on the limited dissolution data provided, the
following dissolution specifications for both Zegerid IR 20 and 40 mg capsules are
recommended: Q=-/ at 30 min. Once additional data becomes available, the sponsor may
request a data-driven revision to the specification should a large rejection incidence be noted.

F.  Analytical Section
An LC-MS/MS method was developed at —————=--—r and the LLQ was determined to
be 5.0 ng/mL. The same assay method was used previously for Zegerid IR powder for oral

suspension and it was validated and found acceptable. The summary of the assay results and
validation are shown below:

I. Study OME-IR (Cap)-C01: Zegerid IR 20 mg capsule

e Standard Curve: 5, 7.5, 10, 25, 50, 100, 200, 500, 600, and 750 ng/mL (n=10)

Accuracy: -0.6% (n=36), 1.6% (n=38), -2.2% (n=38), -0.4% (n=38), 1.0% (n=37),
0.0% (n=37), 1.5% (n=35), -0.4% (n=37), -0.5% (n=38), and 0.4%
n=37)

Precision (CV%): 6.1% (n=36), 4.9% (n=38), 5.1% (n=38), -3.9% (n=38), 3.8% (n=37),
3.6% (n=37), 2.4% (n=35), 3.6% (n=37), 2.4% (n=38), and 2.4% (n=37)

e QC: 15,100, and 565 ng/mL (n=3)

Accuracy: -4.7% (n=75), -3.9% (n=76), and -3.5% (n=76)
Inter-day variation (CV%): 7.3% (n=75), 6.1% (n=76), and 6.5% (n=76)

Il. Study OME-IR (Cap)-C02: Zegerid IR 40 mg capsule

e Standard Curve: 5, 7.5, 10, 25, 50, 100, 200, 500, 600, and 750 ng/mL (n=10)

Accuracy: -1.2% (n=36), 1.5% (n=36), -2.8% (1=37), 0.8% (n=36), 1.2% (n=37),
0.0% (n=37), 1.0% (n=37), -0.8% (n=37), 0.5% (n=36), and -0.3%
(n=37)

Precision (CV%): 6.0% (n=36), 5.6% (n=36), 4.7% (n=37), 3.7% (n=36), 4.1% (n=37),
3.7% (n=37), 43% (n=37), 3.5% (1=37), 2.4% (n=36), and 2.5% (n=37)

e QC: 15,100, and 565 ng/mL (n=3)

Accuracy: -2.0% (n=97), 1.0% (n=97), and 0.4% (n=96)
Inter-day variation (CV%): 7.6% (n=97), 4.7% (n=97), and 8.3% (n=96)

10



IT1. Assay Method Validation:

e Standard Curve: 5, 7.5, 10, 25, 50, 100, 200, 500, 600, and 750 ng/mL (n=10)

Accuracy: -3.4% (n=5), 4.0% (n=4), 0.8% (n=5), 3.2% (n=4), 3.4% (n=5), 14%
(0=4), 2.5% (n=5), -3.4% (n=5), -1.9% (n=5), and -4.9% (n=5)

Precision: Inter-batch variation (CV%)
2.5% (n=5), 2.2% (n=4), 5.7% (0n=5), 4.9% (10=4), 4.9% (n=5), 4.2%
(n=4), 2.5% (n=5), 4.5% (n=5), 4.2% (n=5), and 3.4% (n=5)
e QC: 15,100, and 565 ng/mL (n=3)
Inter-batch variation (CV%): 10.5% (n=30), 5.0% (n=30), and 5.1% (n=30)
Intra-batch variation (CV%): 5.9% (n=6), 2.6% (n=6), and 3.2% (n=6)

V. Detailed Labeling Recommendations

11
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VI. Appendices
Proposed Package Insert (Original)
Individual Study Review

Cover Sheet and OCPB Filing/Review Form
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NDA 21-849 for Zegerid IR 20 and 40 mg Capsules

Appendix 1

Sponsor’s Proposed PI (April, 05 Version)
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NDA 21-849 for Zegerid IR 20 and 40 mg Capsules

Appendix 2

Synopses of Individual Study Reviews
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SANTARUS, M SRE-IR{CAPRCDY
SONFIDENTIAL Clinicad Trial Repos
Fabruary 14, 2005 Fage 2

2. SYNOPSIS

Hame of Sponsor: Saniarus, o {For Nationatl Authorily Les Tl

Mame of Finished Product:
Zegend™ {(omeprazole) Capsules 20 mg

Mame of Active Ingredient: Omeprazole

Titte of Trial: A Comparison of the Phamacckinetics and Pharmacodynamics of fegend™
immediste-Release Capsules 20 mg with Prilcsecl Delayed-Release Capsules 20 myg in Healthy
Suhipecls

investigator: ——
Trial Center:

Phase of Development: 1

Trial Objectives:

Primary Objective: The primary objecive waes fo test the hypothesis that Zegerd ™ Capsules 20 g
are phasmacokinetically bioeguivalant fo PrilosecE 20 mg with respect fo area under the suros
{AUC)

Secondary Objectives: The secondary objectives were as follows:

1. To assess whether Zegerid™ Capsules 207 g are pharmacodynamically bioeguivalent b Prilnses
20 mg with respect to percent decraase from Haseline in integrated gastric acidily, and

2. Te compare the pharmacokinetics of Zegerid™ Capsules 20 mg administered postmeat to the
pharmacekinatics of Zegenid™ Capsubes 20 mg administered premeal

Methodology: This was an open-label, rendomized, 2-period crossower trisl to evsivats the
pharmacokinedios, pharmacodynamics, and safely of 7 consecutive daily doses of Fegerid™
Capsules 20 my eompared o T consecufive daily doses of Prilosec 20 myg in healthy subjects, &
comparisen of phamacokinetic parameters for Zegerid™, administerad before versus after 2 maal,
was aiso o be conducied.

Woduntesrs ware scresned within 21 days before baseline measurements (eg, gastric pH, wilal signs)
Giastric pH was: recorded for 24 hours Before the first dose of triad drug. In Period 1, subjsots
raceived Zegerd™ Capsules 20 my or Priiosec 20 mg, as randomized, 1 hiour befors a standardized
high-~fai breskfast for ¥ conseculive days. Blood samples to determine plasms cmepraizaia
concentrations were colieched for 12 howrs and gastric pH levels were renorded for 24 hours after the
doses on Days 1 and 7. Subjects whochad received Fegerid™ 20 myg in Pasiod 1 wam i be given sn
eighify dose Dy 8) 1 hour afterthe start of the standardiced high-fat braakfast. Blood samples wers
o be collected for 42 howrs afier the sighth dose. After a 10- to ti-day washout perind, subiests
retumad for Period 2 and received the allemaie freatment from that recsived in Pariod 1. Procedures
in Period 2were identical to those in Period 1 except that there was to b@ o sighth dese of
Zegerid™ 20 mg.
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Safety assessmants throughout this trial consisted of physicsl examinations, vita! sign
messurements, clinical laboratory testing, and monitoring for adverse events (AEs) and sarious
adverse events {BAEs) :

Lk Subjects {planned and analyzed}: Up to 35 subjects were to be enralled o srsers that
at least 24 subjecls completed the frial with pharmacokinetic and pharmacedynarmic daty for Dozes §
and ¥ ini each of the 2 perieds, and to snsure that at least 12 of the enrolied subiecis compleled e
eighths freatment day with Zegerid™ Capsules during Period 1. Thirty-six subjects ware dosad and
20 subjesis compleied T days of dosing in each period of ihe tial. Thirty subjecks were indludad in
ihe pharmacokinetic analysis and 25 subjects were included in the pharmacedyramic analysic for
Doses 1 and 7. Beeause of an amror inposimeal administration of Zegerid™ on Day 8 (Perod ¥),
pharmacakinedic analyses for postmeal adminisiration of Zegerid ™ Capsules 20 myg were not
completed.

Diagnosis and Main Criteria for Inchusion and Exclusion: Parficipants in this irial were healihy
non-Asian subjects {males and nonlactating, nonpregnant females), who were 18 fo 45 years of age
ard between 120 and 200 pounds, and whio also satisfied all other inclusion and exclusion csiterds,

Test Product, Dose and Mode of Adiministration, Batch Numbes: Tegedd™ Capsules 20 mg
{Lot 42147 1} were to be administered orally with 120 mi. (4 oz) water onee daily Yor B oonseoulive
days in half of the subjects and once daily for 7 consecufive days in the offwer half

Duration of Treatment: Including screening, subjects participated in this trial for up by 40 days.

Beference Priox Dose and Mode of Administration. Baich Mumber: Frilosec® 2 mg
{omeprazole, manufactured for AstraZenecs, Inc., by Merck & Co., Inc., Lot N2058] delaysd-relsase
capsules containing omeprazole as enteric-coated granules, were adminisiered orally with 120 ml
waler once daily for ¥ consecutive days.

Criteria for Evaluation:

Efficacy. Except for the pharmacodynamic evaluations discussed below, effizacy was not evaluated
in thas frial.

Safety: The severity and relationship 1o trial drug of AEs and SAEs and the use of concomitant
medications were evaluated. Changes from Baseline in physical examination findings, wital sign
sneasurements, and clinical lsboratory best resulis were evaiuated.
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Pharmacokinetic Endpoinds:

Primzary Endpeint
The primary pharmacokinetic endpoint was the bisavailabifity of omeprazcle [ALICID-inTY] afier the
seventh dose of sach ameprazole formmutation.

Secondary Endppints.
The secondary pharmacokinetic endpoints were as follows:
1. Pesk piasma concentration {Cmax) after the seventh dose of each omeprezsle Tonmutation

2. BT and Omax after the first dose of sach omeprazobe formulation

3. &l other pharmiacokinetic parameaters after the first and seventh doses of exch omegrazols
formulalion: fime ai which Cmay is observed (Tmay), elimination rate constant {kal), halflife of
drug elimination (T3}, ares under the plasma drug time-concentration curve cedoulated from
O thone: do fast Hove point evaluated [ALICIG-EYE

| 4. Al phamacckinetic parameters obtained with Zegerd™ Capsules 20 mg sdministared posimesd

Pharmacodynamic Endpoints:

The primary pharmasodynamic endpaint was the percent decrease from Baseline in integrated
gastvic acidity for the 24-hour interval after the seventh dose of each omeprazaliz formulstion.
Secondary Endpoint

The secondary pharmasodynamic endpoint wss the percent decrease from Baseiine in integraied
gastic acidity for the 24-hour interval after the first dose of sach omeprazols forrmulation.

Ciiver Pharmacodynamic F‘amameﬁe;s: 24-howr postdose intervals]
« Mesn gasiic acid concentraiion fmbd)
= Kedian gasiie pH

= Percent ime gesticpH £ 4

Biatistical Methods:

Bafety: Safely parameters were summarized by treatment wsing descriptive siatisiies, and inchuded
all subjecis wihw received at ieast ane dose of o trial drug.

Pharmacokinetics: Pharmacokinetic parameters wers evaluated using sndard oriberia for
bicequivalence. An analysis of variance (ANDVA] model was used o test the bloaguivalenes of
Zegernd™ Capsules and Priloses, using the natural legarithmic transformation of AUCE-nf) and
Cmax. The model incluwded the foliowing factors: treatment, period, sequence, and subjoct nested
within sequence. Ninety percent confidence intervals (Cls) for treatment differences wers caloulnied;
e endpaints of these Cls were then reverse transformed o represent Ofs about the percent mean
rafios on the ariginal scale. With respect to AUC(E-N) and Cmax, equivalenocs was to be deslarad
for sach parameder, if (he bounds of the 80%. Qs for the percent mean ratic, Zagerd™ fo Priloses,
wene betwesn 80%% and 135%.
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Pharmacodyramics: thmdmnﬁepm@sm erahusted using the standerd
bioequivaience methodology for phaonagokinetic parameters. Baseline values. for integrated gasiic
acidity wese first comparad befween tha 2 treatrment pariods using an ANOVA model. 1 there wers
nx statisticaliy significant differences in baseline values for infegrated gasivic acidity, the basaline
values for the 2 perfods wers averaged when caloulating change from Basaline; otherwiss, the
carresponding baseline valus for that period was used. The analysis of integrated gestric amaiz'}y foe
the 24-hour pedicd following dosing was conducted on the percent decreass frorm Basaline on Days 1
ard T calculated for esch: subject as 100x [Baseline — Day 1 for Day ?)Basaline.

An ANOWVA model was used to test the pharmacodynamic equivalence of Segend™ Capsules and
Prilossc, using the natursl logaerithmic ransformalion of percent decrease from Baseline in integrated
gastric acidity. The moded intiuded the following faciors: trestment, period, setuencs, and subjest
nested within seguence. Ninety percent confidences indervals [Ts) for treatment diferenices were
calculated; the sndpoinis of these Cls were then reverse transformed to represant Cis about the
percent mean ratios on he griginal scale. Pharmacodynamic equivalience was o be desiared § the
bounds of tive 80% Cis for the percent mearn raio of percent decrease from Baseline in intagrated
pastic acidily, Zegerid™ o Prilosec, were belween 80% and 125%.

Summzary of Resuits:

Rafety Results: There were no deaths, SAEs, or ather slmmm AEs dusing dhis frial. The number
of subjects with AEs during the Zezgsemﬂ-&rsamm period was similar fo the numiier of subjests with
AFs durimg the Prilosectreaiment period. There were no clinically significart changes from Baseline
in the physics! examination findings, vital sigh measurements, or lsborsiory resulis during s tisi.

Pharmacokinetic Resulls: The comparison of pharmacokinetic paramelers for Zegedd™ Capsules
20 g and Priloses 20 myg. administersd premeat at steady state [Day 7)., are presented in Table &

Tatlei. Summary of Bay 7 Plasma &mm&e Pharmacolkinetic Parameders for Tegerid™ (CAP) 20 myg
and Prilosec 20 mg Admi 'l Fremeal

R‘)'-l‘ v.:l v‘ L ﬂ P ‘ ]
Zegerid(CAF] 20 mg Prilosec M mg
Arithoetic: Arithmetic % Mean W% Of for

Paramebers® 1] Mean SE n Hean S0 Rabiv % Wean Ralio
Cmax (ngiml} A 8788 - 2882 3D 4ET 4 2558

Temax {hr} 30 482 o443 k1] .30 0.5%

BLEG 1543 {ngehrimL ) o T2y 012 3 BBB3  HBRE

BLIC {Bn) {gehrimb ] 30 k11 5] 8044 30 ¢oRE &ovE

T i) 30 {.95 836 a0 .03 1.3&

ked (15w 30 .83 28 30 075 .35

In {Crmas) 30 B43 4% 30 &08 .53 14548 1ZEAE- 17125
In BRLICHD-YY 30 874 Ba1 0 &84 g8t 11379 5.3 -1maED
kn JALPCHH-EnE] b .73 &.60 3o 5563 460 P33 WSOR - 422 3F

Source: Positeat Tabdes 847, 15.4-10 and 154-13.
* Values for Camax, AUCGIEHY, and SUCHD-ind) were rocsndied to 4 significant digits and all sifer parsmeters
were rouruted to 2 decimal places after siatistics| anclyses were performed.
Note: Peresnd mean rafics and 86% confidence infervals (C1s5] wire based on leaskoquarss msans.
The primary pharmacokinetic analysis was based on IBfAUCH-ind)] oo Bay 7.

The primary pharmscokinetic endpoint was SUICID-int) at stesdy stale (Day 7). Table | ustrates that
Zegend™ Capsules 20 mg and Prilosec 20 mg administersd once daily before broakfest, weare
bineguivaient with respect fo AHCDHInG. The perent mean ratic was 113.20%, and the bounds of
the 80% Cf were 105.02% and 122 27%. The Cmax for Zegerid™ 20 mg at steady state was grester
than for Prilosec 20 mg (percent mean rafio of 145.48%, 90% Cf of 123.58% to 171.25%) Ths Tmax
was significantly shorier for Zegerid™ 20 mg than for Prilesec 20 myg {p<i.001).

During the corduet of the OME-IR{CAP)}CDY dinical trial, $he contract research orgenization
responsible for execution of the trial falled to properdy comiplete activities refated o Dose 8 (postmssl
administration of Zegerd™ 20-mg capsules) as directed by the originsl peoiocal. Because of this

protocol viclation, insufficlent dala were provided to assess the effect of food on the
pharmasokinsiics of Fagend™ 20-mg capsules.
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Pharmacodynamic Results:
Tablell. Assessment ufi’!lanmnﬂynmic Exivalence Between Feperid™ (CAP) 39 nup and

Pritoses 2 mg
Percent Decrease Zegerid{CAP) 20 Prilosec 2
-froem Baseline® in A[CAF) 20 mg ] ma

Z4-Howur Integeated Arithmetic Arithmetic % Mean

Gasirie Acidity n Bean S n Mean 50 Ralio™ B Ol
Day ¥ 25 R8T 1538 23 6512 HEe weiz 8585 — 10503

Source: Fostiexd Tables 18421 and 15.4-22

*  When cafoulaling the percent decrease from Baseline, the mean of Peried 1 and Pericad 2 baseline
messuremenis was used.

A ANCVE model was used fo fest the pharmarodynamic eguivalence of Zegenid™ Capsules and Priloses,
using the natwal logarithmic transfoemation of percent decrease from Baseline in infegrated gasivc scidity.
The rodded inchuded the foflowing factors: #reaiment, pericd, sequence, and sublect nested within sequence.
hinedy percant confidence ndervals {Cis) for treatment differences were caloudiated, the endpoinis of these Cis
were then reverse iransformed o represent Cls ahoad the pércent mean ratios on the original soale.
Pharmacodynamic equivaience was to be declared ¥ the baunds of ihe 80% Cls far the percent mean ratio of
gggzm decrease from Baseline iy integrated gasiic acidity of Zegerid™ o Priloses were hedwean BIY and

kA%

Hote: Pescent mean ratios and 80% confidence imereals {Cls) were based on legstaguares means.

Zegerid™ Capsules 20 mg were pharmacodynamically equivalent fo Prilosec Capsules 20 my at
steady state {Day 7) with respect o the pereant decrease from: Baseline in integrated gasivic acidity
{Tabls 11). The bounds of the B0%: C1 for the percent mean rati were between 30% and 125%.

Conclusion: Zegerdd™ Capsules 20 mg were equivalent to Prilesec Capsules 20 mg with regand o
ALUGI{E-inf] and percent decresse from Baseline in infegraled gasiric acklity on Day 7 (Figare 1), The
2 featments were not equivalent with mrﬂ to Omax. This difference inCmes had no apparent
effect on the phamacstynamics or safely of Zegerd™ 20 mg in this iisl. The pharmacodimamin
data show that both Zegend™ Capsules 20 mg and Priloses Capsules 20 mg are squally sffective in

decreasing integrated gasitric acidily aisbeaady state.
#ssessment of P!mwawhnwefﬁlamdynamw Bivegivalence for
and P F Days

Figems 1. &umma%
Zegerid gmmze

BRICT-)

Croex

b Dscreans oo
Eaeeline in Inegrated

0% 100% 138% 150% 1T% RO
36 Magn Ralio of Zegead{CAP) 20 agPrilveas 29 my 1B0% L6

Source: Poshtext Tables 15.4-13 and 15.4-22.

Both Fegerid™ Capsules 20 mg and Priloses Capsules 28 mg were well tolersted during the 7-dsy 1o
8-day {Zegedd™ Capsules, 8 doses over § days) dosing pedods in this tisl. Mo meaningful
differences belween the reatments wepe obeerved with respect to safiety.

Date of the Reporl:  February 14, 2005
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Study Results:
1. PK Data:

Table 1. Mean PK Parameters of Omeprazole for Zegerid IR 20 mg Capsule and
Prilosec DR 20 mg Capsule on Day 1

Plasma Omeprazole
Zegerid(CAP) 20 mg Prilosec 20 mg

Arithmetic Arithmetic % Mean 90% Ci for
Parameters* n Mean sSp n Mean SD Ratio 9% Mean Ratio
Cmax {ng/mL) 30 498.1 2534 30 3280 1584
Tmax (hr) 30 0.61 030 30 1.41 0.38

AUC (0-t) (ng+hr/mL) 30 5018 307.1 30 467.0 2674
AUC (0-inf) (ng=hr/mL) 30 5097 3084 30 4756 2686

TV (hr) 30 075 047 30 079 033
kel (1/hr) 30 109 034 30 099 031
In (Cmax) 30 608 054 30 568 048 14849 129.16- 170.72
In [AUC(0-t)] 30 606 056 30 601 053 10548 98.92-112.47
In [AUC(0-inf)] 30 608 055 30 603 052 10531 98.94-112.09

Figure 1. Mean Plasma Omeprazole Profiles of Zegerid IR 20 mg Capsuﬂe and Prilosec
DR 20 mg Capsule on Day 1

| "—8 Zogerid(CAP) 20 mg, Dosed Premeal (n=30)
700 >—o Prilosec 20 mg, Dosed Premeal (=30)

3 45 6 7 8 9 10 11 12 13
Hours From Dosing

Plasma Omeprazole Concentration (ng/mL)
o
N |
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Table 2. Mean PK Parameters of Omeprazole for Zegerid IR 20 mg Capsule and
Prilosec 20 mg Capsule on Day 7

~ Plasma Omeprazole
Zegerid(CAP) 20 mg Prilosec 20 mg

Arithmetic Arithmetic % Mean  90% Cifor
Parameters* n Mean 8§D n Mean SD Ratic % Mean Ratio
Cmax {ng/mL) 30 679.8 2992 30 4874 256.8
Tmax (hr) 30 0.82 043 30 1.30 0.51

AUC (0-t) (ng=hr/mL) 30 1021 6912 30 8983 5950
AUC (0-inf) (ng=hr/mL) 30 1031 6944 30 9095 597.6

T% (hr) 30 095 036 30 103 035

kel (1/hr) - 30 083 029 30 075 025 :
In (Cmax) 30 643 044 30 606 053 14548 123.56-171.25
In [AUC(O-1)] 30 674 061 30 661 061 11379 105.34-122.92
In [AUC(0-inf)] 30 675 060 30 6.63 0.60 113.30 105.02-122.22

Figure 2. Mean Plasma Omeprazole Profiles of Zegerid IR 20 mg Capsule and Prilosec

DR 20 mg Capsule on Day 7
—~ 900 ;
| -é o & Zegerid(CAP) 20 mg, Dosed Premeal (n=30)
5 800 > Prilosec 20 mg, Dosed Premeal (n=30)
& 700
S 600
£ 500
c
§ 400
8 300
;g 200
g 100
g o0
§ -100
g,z_gg et e
g 5 6 7 8 9 10 11 12 13
.

Hours From Dosing

Note: No food effect study was done.
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II. PD Data:

Table 3. Cumulative Integrated Gastric Acidity with Zegerid IR 20 mg Capsule and
Prilosec DR 20 mg Capsule

Comulative Integrated Gastric Acidity immolehnt}

: : Zegestl{ CAPIFdoses {5}
Assessment . Zeperid(CAF; 26 mg Prilosec 20 my . By-Subject Ratios

Baseline 2733 2854 101
{2685 - 3145) {2158 - 2004} 78- 147}

Bay t 2B 1857 118
{1773 - 2782) {1823 - 22734 88 - 123

Day 7 a2 828 2B
{542 - 1074} 1618 - 328} (72~ 116}

Percent Decrease frons Basaling™ o

Day ¥ 18 2% 72
-8 41y {1544 CEE - 110%

Bay7 72 T8 104
| (58-8D) #2-70 195 -110)

Figure 3. Cumulative Integrated Gastric Acidity with Zegerid IR 20 mg Capsule and
Prilosec DR 20 mg Capsule at Baseline and on Days 1 and 7 for Individual

Subjects
Baseline £ Day 1 g Day?
2 5000 = 50000 : 80007
i ao0c ! { /’/ § 00 ;-/'
22 5. 5. °
3 E a0 IE a0 IE oo
he : £ z i £ i
72 2% ; § £
g 200 9E 2000- {RE 2000
%% 100 Lk § 10061 - ‘ § 100"
o e e med % J 3 3 J
= , P 6L i | 8 €
0 1000 2000 3000 4000 5000 g 0 1000 2000 3000 4000 soaoi § O 1000 Z000 3008 4000 500U
{tegrates Gastic Acidiy pior to Prilosec Intagrated Gastric Acidity with Priosec | integrated Gastic Asidity with Prilosec
{mmolhiL} {mmobdhel) ; {mmotshriL)

Figure 4. Cumulative Integrated Gastric Acidity with Zegerid IR 20 mg Capsule and
Prilosec DR 20 mg Capsule at Baseline and on Days 1 and 7

Zegerid(CAP) 20 mg Prifosec 20 mg
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Table 4. Mean Gastric Acid Concentration with Zegerid IR 20 mg Capsule and
Prilosec DR 20 mg Capsule
- Wean Gasine Ao Concentralion ik}

Zegeridl DEPPrileses {56
Assessment ZegerdiCAP) 20 mg Prilosec 20 g By-Subject Ratios
Baseline 114 118 Ritgd
(86~ 138§ {860 - 126) {78~ 117}
Day 1 : 74 &2 18
(74 - 116} {55 - B8) {88 - 133}
Day? 3 3 &8
{23 - 45} 126 - 38} {72- 118}
Percent Decrease from Baseline® {o:
Bay § i) 2B 73
{941} {15 - 44} {12 - 1101
Day T 72 70 104
{58 -80} 82-77) {95 - 1103

Figure 5. Mean Gastric Acid Concentration with Zegerid IR 20 mg Capsule and
Prilosec DR 20 mg Capsule at Baseline and on Days 1 and 7 for Individual

Subjects
2 Baseline Day 1 Oay 7
% i 5 &
1:5 26073 2 e S N S § 2800 T
‘g =3 3 N
S5 2ot [ 5 200t/ 11 Es 200
2E E 8
g g 150 3 % 150} - 118 g 1502
§§ 100 3 § 1004 - 113 g 100}
[ K 3
f‘% 501 § 50}, __( . § 503 /
§ 0 3 N H [ ] § 8 / . § le
= 0 50 100 150 200 zso§ 0 5 100 450 200 280 6 50 100 150 200 260
Mean Gasfic Acid Concenteation prier fo i HMean Gastric Acid Concentration with Mean Gastric Add Concentrafion with
Prifosec (mM} i Prilossc (mM) 1 Pritosgc {mbd)

Figure 6. Mean Gastric Acid Concentration with Zegerid IR 20 mg Capsule and
Prilosec DR 20 mg Capsule at Baseline and on Days 1 and 7
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Table 5. Median Gastric pH with Zegerid IR 20 mg Capsule and Prilosec DR 20 mg

Capsule
ZegerifCAP)Prilosec {9}
Assessment ZesiendiCAP) 30 mg Priloses 20mg By-Bubjest Ratios
Bassline fit: <4 1.8 a3
053 - $.18) (B - .19 {84 -10%)
Day 1.3% 137 o
{886 - 2.08) 188 -2 58] {75 - 127}
Day? 448 448 0
{3.B3 - 852} {380 - 5.45) (87 - 108y
Imerease from Baseling® 1o
Say ¢ 0.32 0.3 &2
(.03 -8.74) 0.9 - 100 - 181
Bay T 338 3438 hicy]
£2.44 -4.42) 82 -4.15) 8- 110}

Figure 7. Median Gastric pH with Zegerid IR 20 mg Capsule and Prilosec DR 20 mg
Capsule at Baseline and on Days 1 and 7 for Individual Subjects

~ Baseline { Day 1 Day 7
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Figure 8. Median Gastric Acid Concentration with Zegerid IR 20 mg Capsule and
Prilosec DR 20 mg Capsule on Days 1 and 7
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Table 6. Percent Time Gastric pH < 4 with Zegerid IR 20 mg Capsule 20 mg and
Prilosec DR 20 mg Capsule
Percent Time Gastric pH £ 4
ZeperidiCAPYPriosec (%
Assessment Zegerid{CAP} 20 mg Priloses 20 mg By-Subject Ralics
Basaline 86 28 1
(81 - 02 78-91} 86 - 4403
Day 1 78 78 1
(71 -89y {84 -88) (82~ 116}
Day 7 4 46 108
{33-54) {36 - 52 (@3- 118
Percent Becrease from Baseline™ tac '
Day 1 5 a 78
@-17) 2-19) (13 -222)
Bay 7 47 48 58
{37 - 80 8- 85} (78 - 143)
Figure 9. Percent Time Gastric pH < 4 with Zegerid IR 20 mg Capsule and Prilosec
DR 20 mg Capsule at Baseline and on Days 1 and 7 for Individual Subjects
Baseline % Day 1 g Day7?
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Figure 10.

DR 20 mg Capsule on Days 1 and 7

Percent Time Gastric pH < 4 with Zegerid IR 20 mg Capsule and Prilosec
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SANTARUS, mC. DME-IR[CAFCDR
CONFIDENTIAL LChinical Tral Repor
February 14, 3005 Pags 2

2. SYHOPSIS

Hame of Sponser: Baniarus, ino {For Nattonal Authority Des Gl

Bame of Finished Product:
Zegendd ™ [omeprazole) Capsules 40 mg

Mame of Active i it Omeprazole

Title of Trial: A Comparison of the Pharmacokinetics and Pharmacodysamics of Zapperid™
Immediate-Release Capsules 40 mg with Prilosec® Delayed-Release Capsoies 40 myg in Healfy
Swhjects '

investinator:
Trial Centler

led: August 33, 2004
le September 28, 2004

Primary Objective: The primary ohieciive was fo test the hypothesis that Zegerid™ Capaules 40 myg
are pharmacokinetically bioeguivalent to Prilosec® 40 mg with respect o area under the surve
{BLTY

Becondary Objectives: The secondary objectives were as follcws:

1. Te assess whether Zegerid™ Capsules 40 mg are pharmacodynamically biceguivalent to Friloses
AL mg with respect to-percent decréase from Baseline in integrated gastric scidiby, snd

2. To gompars the phammacokinetics of Zegerid™ Capsules 40 mg administered posirmeal to the
pharmacokinetics of Zegesdid™ Capsules 440 mp administersd premest

Methodeology: This was an open-label, randomized, 2-period crossower irial o svaluste the
pharmacokinetics, pharmacodynamics, and safety of 7 consecutive dally doses of Zepsdd ™
Capsites 3 myg compared to 7 consecutive doses of Prilosec 40 mp in hesithy subjents. &
comparisen of gharmacckinetic parameters for Segend™, administered bafore wersws sfer & meal,
was alsc conducted.

Voluntesrs werne screened within 21 days before baseline measurements {eg, gastric pH, vl signs).
Gastric pH was recorded for 24 hours before the first dose of riad drug. I Period 1, subjects
received Zegerd™ Capsules 40 mg or Priosec 40 mg, as randomized, § hour before s standardizad
high-fat breakfast for 7 consecutive days. Blood samples to determine plasma omepraznie
concentrations were collecied for 12 hours and gastric pH levels were recorded for 24 howrs afier the
doses on Days 1 and 7. Subjects wha had received Tegerd™ 40 mg in Pedcd 1 were ghven sn
eighth dose (Day 8) 1 howr after the start of the standardized high-fat breabfast. Biood samples wers
ooliected for 12 howrs afer the sighth dose. After 3 10- to t4-day washeout peviod, sublects returned
for Perod 2 and received the allermale treatment from that recsived in Perod 1. Procedurss iy
Ferod 2 were identical fo those in Perod 1 sxcept that there was no sighth dose of Tagerid™ 40 myg.
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Safety assessments throughoet this trial consisted of physical examinstions, vilsl sign
meastrements, oiinical Isboratory testing, and monitaring for adverse avents (AEs) and serious
adverss events [BAEs].

Humber of Subjects {plan and amalyzed): Up to 38 subjects were to be enmolied to enswre et
at least 24 subjecis completed the trial with pharmacokinetic and pharmacodynamic data for Doses §
and 7 in each of the 2 periods, and o ensure that at least 12 of the enrolied subjects completed the
eighth ireatment day with Zegerid™ Capsules 40 myg during Period 1. Thirbp-six subdects were dozed
and 35 subjects completed the trial. Thidy-five subjecls were included in the pharmacokingtic
analysis and 34 subjects were included in ihe pharmacodynamic analysis for Doses 1 and 7.
Eighieen subjects were incduded in the postmeal (Day &) versus premyeal (Day 7) analysis,

Diagrosts and Main Criteria for Inclusion and Exclusion: Parlicipants in this iris! wers healthy
non-Asian subjects {males and nonlactating, nonpregnant fernales), who were 18 to 45 years of ags
and betwean 120 and 200 pounds, and who also satisfied sl sther inclusion and exchision criteria.

Test Product, Dose and Eod&ef Zdministration, Batch Number: Segend™ Capsules 40mg
{Lot 421473} were sdministered orally with 120 mL {4 oz} water once daily for § consecutive days in
haif of the subjects and onece daily for 7 consecutive days in the other half.

Duration of Treatment: Incliding screening, subjects participated in this trial for up 1o 47 days.

{omeprazole, manufaciured fwhsmaZenem inc., by E«ﬁerdﬁ & Co.. Inc., i..ﬂ‘t maa B d;elayﬁé-re{ﬁasc
capsules containing omeprazole as enteric-coated granules, were administered orally with 120 ol
waler onice daily for ¥ consecutive days.

Criteria for Evaluation:

Efficacy: Excspt for the pharmacodymamic evaluations discussed below, effinsoy was not evaluaisd
in this iial.

Bafety: The severily and relationship iotrial drug of AEs and SAEs and the use of concomitant
medications were evaluated. Changes from Baseline in physical examination findings, wial sign
measwements, and olinica! laboratory test resulis were evajuated.
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Pharmacokinetic Endpoints:

Primary Endpoint
The primary phamacokinetic endpoint was the mmmﬁw of omeprazele B0 afer the
seventh dose of each omeprazole formwutation.

Secondany Endpoinis

The secondary pharmacokinelic endpoints were as follows:

1. Peak plasma concentration (Cmax afier the severnth dose of sach omeprazole fermulstion
2. &UCI0-inf}) and Trmax after the finst dose of aach omeprazcle formulation

3. Al other pharmacokinelic paramaiers after the first and seventh doses of sach cmeprazoie
forrnulation: time atwhich Cmax is ebserved (Tmax], elimination rate constant (kel, baiifife of
drug efimination (T, area under the plesma drug time-coneeniration curvs ealrdated from 0
tirvee box [ast fime point evaluated [ALCI0A]

4. # pharmacakinetic parsmeters oblained with Zegedd™ Capsules S0 mg admiriztersd posimesal
Pharmacodynamic Endpoints:

Primary Endpoint

The primary pharmacodynamic endpoint was the peroent decrease from Baseline in integrated
pastic acidity for the 24<hour interval after the seventh dose of sach omepraznle formuiaiion.

Secondary Endpaint
The zecondary pharmacodynamic endpoint was the percent decreass from Baseline b integrated
pastic acidity for the 24-hour interval afler the first dose of sach omepraeole formulation.

Dther Pharmacodynamic Parameters {24-howr postdose intervals
= Mean gasiric acid concentrations ()

»  Medisn gasiric pH

* Pemrent fime gastric pH =4

Statistical Methods:

Safety: Safely parameters were summarized by treatmend using descriptive sististics, and ncluded
all subjecis who received at least one dose of & trial drug.

Pharmacokinetics: Pharmacokinetic parameters were evaluated using stendard criteris fur
bioequivalence. An analysis of variance [ANDVA] model was used to test the bBiceguivalance of
Zegenid ™ Capsules ard Priloses, using the natural logarifmic fransformation of ALEE-In and
Cmazx. The model included the following factors: treatment, pariod, sequence, and subject nested
within sequence. Ninety percent confidence intervals (Gls) for treaiment differences wers calouiabed:
the endpaints of these Cls were then reverse fransformed 1o represent Cls about ihe percent mean
ratios o the original sesle. With respect to AUC{E-inf) and Cmax, equivelence was io be declared
for each parameter, if the bounds of the BR% 21s for the peveent mean ratis, Zegerid ™ to Prilozes,
were between 80% and 125%.
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Pharmacodynamics: Pharmacodynamic parameters We evalml:ed using: the stapdmed
bioeguivalence mathadology for phammacokinetic parameters. Baseline values for integrated gastric
acidity wers first compared bebweesn the 2 treatment perftds using an AROWA model. 1 thers wars
ne statistically significant differances in baseline valuves for integrated gastric acidity, the bassline
walues for the 2 periods webs averaged when caleulating change frorm Baseline; otherwise, the
corresgonding basefine walues for that period was used. The analysis of infegrated gastric ackiity for
the 24-hour period following dosing was sonducted on the pencent decrease from Bassline on Days 1
and 7 calowlsbad for each subject as 100 x [Baseline — Bay 1 {or Day 7)/Basaline.

An ABMCS modet was used to test the pharmacodynantic egquivalence of Zegerd™ CQapsuies srd
Pricsee, using the naturat ogarithmic transfarmation: of percent decrease from Baseline ininlegrated
gastiic acidity. The smodel included the following facicrs: irestment, period, sequence, and subject
nested within seguence. Ninety percent cordfidence inbarvals {Cis) for treatment differences were
calculated; the endpoints of these Ols were then reverss trensformed o represent Cls sbout the
percent mean ratios on the original scale. Pharmacodynamic eguivalence was to be deciared if tha
bounds of the 8D% Cis for the percent mean ratio of percent decrease froen Baseline in integrehed
gastric acidity, fegernid™ fo Prlosac, were betweaarn B0% and 125%.

Summary of Resuits:

Satety Mesulis: There were no deaths, SA4Fs, or other significant AEs dusing this triaf. The nurmber
of subjects with AEs during $he Zsagwud—ﬁ'eamm period was similar fo the ramber of sulijects. with
AEs during the Frilosea-trestment period. There were no clinically significant changes from Basefirne
in fhe physical examinaton findngs, vial sign measuremeands, or laboratory resulis dufng this riad.

Pharmacokinetic Resutts: The comparison of pharmacokinetic parameters for Zegerid ™ Capesies
40 g and Prilesss 40 mg. sdministered premeal at steady state (Day 7). are presanted in Tabis b

Appears This Way
On Original
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Tablel smmﬁawyrmmmmmmmmmmmzegmm VEAP: 4hmyg
andd Prilosec 40 migy A inistered Premeal

5 Phsma ﬂmenrgnle
WS 40 mg Pritosac 40 mg
Arithmetic % Mean | BN Cifoe

Parameters® n Mean 8D 0 Mearn 58  Hafic % blean Badin
Comnax {nghml} 35 1528 7435 35 144 8RB

Tmag {hr} 35 ooy g8t 35 1.51 BAg

RIS {0-9) g hrimL} 3 3674 M08 36 3513 2450

AUG 0] fngehniml] 35 3308 312 3B 3BOE 2672

T {hr 2] 1.38 078 35 151 G7E

el i) 35 8.62 028 35 058 0 DM

I {Cmax} 35 .20 053 3% TBE BET 19854 DERS- 13T H
In §BLCI0-6] & T.80 083 35 7.2 D78 8198 D284-11848
b [ARICED-infY) 35 T892 484 35 .8 10 B i RS Q4258 - 140 23

Source: Post-exd Tables 15.4-7, 15.4-10 amd 15.4-13.
¥ Valses for Greax, ADCID4) and AICH0-int) were rounded o 4 significant digis and a8 ciber parameters
wiere rounded to 2 decimal places after statistical analyses wers pedformed.
Note: Parseni mean ratios and 38°%: confidence intervals (Cls) were based on feast-squares mesns,
The: primary pharmacokinefic analysis was based on In[ARUCH-infl on Day 7.

The primary pharmazokinetic endpoint was AUCIO-inT} at sieady siate (Day 7L Takle | usirates that
Fegerid™ Capsules 40 mg and Prilosec 40 mg administered once daily before breskisst, wars
bioequivaient with respest o AUCDHnT. The percant mean ratio was 101519, and the bounds of
the 30% Cl were 82 58% and 110.23%. The Cmax for Zegend™ 40 mg at stesdy stabs was greater
than for Prilosec 40 mg {percent mean radio of 118.54%, DO% Gl of B0.05% t 137 .19%). The Trax
was significantly shorter for Zegerid™ 40 mg than for Prilosec 40 myg {p=0.001).

Table L is«.:éama:y of Day 8 and Day 7 Plasma Omeprazole Pharmacokinetic Parameters. fior

© Plasma Omeprasnls
Zegersd{ﬂm 40 mg Zegerid{CAP) 48 mig

{Pus&eai’j {Premeal)

Aritheaelic Brthmetic Whkean 9% IR
Paramslers® mE Mean D i Mean &0 Hatio % Hean Ratio
Cona {ngiml} 18 1028 5458 & b1 7714
Tmax {hr} i3 1.74 .27 18 {183 074
ALG {88} {ngrhinimL ) 8 322 2348 B e 255z
AT {B-ind) fgehrienl) 18 a3z 2428 i1 457 Tzt
To: {he} 18 $.38 {.868 i 1.38 .88
ki 1) 18 o D28 k3 .81 027
In §Coman} 8 &8.70 §.7g 18 T.28 54 SR48 4387 - 7145
In JALICIOY 4 778 .80 18 5.0 B84 TFEF TO2i- gRTR
It GRLBCHO-inY] I8 ¥78 .81 18 203 488 Y7EE  TOET- B5ES

Source: Posi-lest Tables 15.4-8, 154-14 and 15.4-18,

¥ Walues for Cmax, SUCIEH), and AUCHTHnT) were rounded to 4 significant dighs and all offer perameters
were rounded to 2 decimed places after sialistical analyses were performed.

&l subjects whe received Dose 8 of Zegerid 40 myg affer 2 mveal in Peded 1 wees included in the

amalysis,
Mote: Percent mean ralios and 80%: confidence intervals (Cls) were based on jeasi-squares masne.
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Total binavailability of Zegerid™ Capsules 40 mg, AUC(DHnS), was decreased by 22% when
Zegerid™ was administered 1 hour afier ihe beginning of a meal {Table ) Adminisirstion of
Zegerid™ Capsules 40 my after the meal lowered the Omax mean ratio by 45% {postmaalpremeal)
and defayed the mesn Tmay by 081 hows (48 minuiss),

Table 1. Assessment of Phamracodynamic Equivalence Between Zegerid™ [CAP} 48 mg and
Prilosee 40 mg

Percent Decrease Zegerid{CAP} 48 mg Prilosec 40 mg

from Baseline® in

24-Hopr Integrated HArithmetic Arithmestic % Mean

Gastrie Acidity 1 Mean S = Bean 8D  Ralip* U
Bay ¥ ¥ | 7354 2299 M 7964 1683 BR3M BO.G6 - 87 .88

Bowree: Postfexd Tables 15.4-21 and 15.4-22.

* When calestaling the pescent decrease from BaseSne, the comesponding value o that peried was wsed.

™ An ANDVA model was dsed to fesh the phammacodynamic emsealence of Zegerid ™ Capsules and Prilossr,
using the natural logarithmic transformation of percent decrease from Baseline in infepraled pastis soidie.
The moded incheded the foliowing faciors: . freatment, perind, sequente, and subiject nesfed within seqguernz,
Nemelty percent confidence infervals {Cls}or freatment differences were calmifaied; the endpoims of these Cls
wese then reverse fransformed to represent Glis abeud the percent mean rafios on fhe original seale.
Fharmacodyeamic equivalence was to be declared if the botmds of the 80% Cls for e percent mean ratie of
parpent denrease from Baseline in integrated gastts acidity of Fegerid™ o Prilosec were bebvean 50% and
125%.

Note: Pescent mean ratios and B0% confidence intervals {0ls) were based on least-sguares means.

Fagend™ Capsules 40 mg wers pharma@rﬁynmiwlty equivalent o Priloses Capsules 40 myg at
steady state {Day 7} with respect to the percent decrease from Baseline in infegrated gashic acidity
{Table 1}, The bounds of the B0% Cl for the percent mean ratic were bebween 80% and 125%.

Conclusion: Zegerid™ Capsules 40 mg were equivalentin Priloses Capsules 40 mg with regasd in
AUCID-inf] and pereent decrease from Baseline in injegrated gashric acidity on Day 7 (Figurs (L The
2 treatmants were not equivalent with regard to Cmax. This difference in Cmax had no apparent
effect on the pharmacodynamics or safely of Zegerid™ 40 myg in this fial. The pharmacodynamic
data show that both Zegesid™ Capsules $0 mg and Prilosec Capsules 48 mg are equally effective in
decreasing integrated gastric acidity at steady stats.

Figurel. Summary Assessment of PharmacokineticiPharmacodynamic Bioeguivalence for

Zegerid™ {CAP) 40 mg and Prilosec 40 my After 7 Days
AUC-n] | u

Cmigst

% Dacresse from
Baealine in irnegrated |
Baeiric Acidity

i 1008 128% 150% 170% 100%
% Mean Ralio of ZegerdiGAR) 40 mg/Prilasss 40 rmg (808 G

Source: Fositext Tables 15.4-13 and 15.4-22
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CONFIDEMNTIAL Cliniss! Trial Repori
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The pharmscokinelic dats showed a 22% decreass in bicavailabiity of emeprazole in the pressnce of
food when Zegerdd™ was dosed following a standardized high-fat breskfast on Day 8. The
bisavailabilily [AUC{D-inf)} of omeprazole from Zegerid™ 40 mg postmest on Day 2, however, was
greater than the bioavailability [AUCH-nT] of crmeprazole from Fegerid™ 40 myg or from

Prilosec H0 mg premeal on Day 1.

Both Zegerid™ Capsules 40 mg and Priloses Capsulies 490 mg were well tolerated during S T-day io
S-day (Fegerid™ Capsules) dosing periods in this tdal. Mo meaningful differences befweean the
eatments wers cbserved with respeet 1o safety.

Bate of the Report:  February 14, 2008

Appears This Way
On Original
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Study Results:

1. PK Data:

Table 1.

Mean PK Parameters of Omeprazole for Zegerid IR 40 mg Capsule and
Prilosec DR 40 mg Capsule on Day 1

Plasma Omeprazole

Zegerid(CAP) 40 mg Prilosec 40 mg
Arithmetic Arithmetic % Mean 90% Cl for
Parameters*® n Mean SD n Mean SD Ratio % Mean Ratio
Cmax (ng/mL) 35 1154 6119 35 887.5 694.0
Tmax (hr) 35 0.56 0.26 35 1.51 0.40
AUC (0-t) (ng=hr/mL) 35 1841 2145 35 1767 2016
AUC (0-inf) (ng*hrimL) 35 1882 2263 35 1843 2092
TV (hr) 35 0.92 0.61 35 2.26 6.37
kel (1/hr) 35 0.98 0.38 35 0.74 0.39
In {Cmax) 35 6.91 056 35 6.51 0.78 149.23 125.53-177.40
In [AUC(0-1)] 35 706 0.92 35 6.98 098 107.88 09.48-117.21
in [AUC(0-inf)] 35 7.07 0.93 35 7.06 0.93 10141 92.68-110.96

Figure 1.

Plasma Omeprazole Concentration (ng/mL)
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1100
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100
-100
-300

"Mean Plasma Profiles of Omeprazole for Zegerid IR 40 mg Capsule and
Prilosec DR 40 mg Capsule on Day 1

=& 7agerid(CAP) 40 mg, Dosed Premeal (n=35)

& Prilosec 40 mg, Dosed Fremeal (n=35)

Hours From Dosing
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Table 2.

Mean PK Parameters of Omeprazole for Zegerid IR 40 mg Capsule and

Prilosec DR 40 mg Capsule on Day 7

Plasma Omeprazole

Zegerid{CAP) 40 mg Prilosec 40 mg
Arithmetic Arithmetic % Mean 80% Cl for
Parameters* n Mean SD n Mean SD Ratio % Mean Ratio
Cmax (ng/mL) 35 1526 7435 35 1344 681.0
Tmax (hr) 35 0.97 061 35 1.51 0.45
AUC (0-1) (hg=hr/mL) 35 3674 2808 35 3513 2456
AUC (0-inf) (ng~hr/mL). 35 3806 3112 35 3598 2572
Tz (hr) 35 1.38 076 35 1.51 0.78
kel (1/hr) 35 0.62 026 35 0.56 0.24
In (Cmax) 35 7.20 053 35 7.05 061 11654 ©8.05-137.11
in [AUC(0-1)] 35 7.90 083 35 7.89 079 101156 92.64-11046
In [AUC(0-inf)] 35 7.92 084 35 7.91 0.79 101.01 ©2.56-110.23

Figure 2.

Plasma Omeprazole Concentration (ng/mL)
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Mean Plasma Profiles of Omeprazole for Zegerid IR 40 mg Capsule and

Prilosec DR 40 mg Capsule on Day 7
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Table 3. Zegerid IR 40 mg cépsules given 1 hour- postmeal (Day 8) and 1-hour
premeal (Day 7)

Plasma Omeprazole
Zegerid(CAP) 40 mg  Zegerid{CAP) 40 mg

- (Postmeal) {Premeal) .
Arithmetic Arithmetic % Mean 90% Cli for
Parameters* ne Mean SD n** Mean SD - Ratio % Mean Ratio
Cmax (ng/mL) : 18 1026 6456 18 1646 7714
Tmax {hr) 18 1.74 1.27 18 0.93 0.74

AUC (0-t) (ngshr/mL) 18 3271 2349 18 3976 2502
AUC (0-inf) (ngshr/mL) 18 3321 2488 18 4071 2721
T% (hr) 18 138 066 18 138 066
kel (1/hr) 18 061 026 18 061 027
In (Cmax) 18 670 079 18 728 054 5548 4307- 7145
In JAUC(0-t)] 18 776 090 18 801 084 7757 70.21- 8570
In [AUC(0-inf)] 18 778 091 18 803 085 7793 7067- 8503

Figure 3. Mean Plasma Profile of Omeprazole When Zegerid Given 1 hour-postmeal
' ‘ (Day 8) and 1 hour-premeal (Day 7)
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Table 4. Cumulative Integrated Gastric Acidity with Zegerid IR 40 mg Capsule 40
and Prilosec DR 40 mg Capsule
ltegrated Gastric Acldity (mmoixhi/k) — Zegerid(CAP)Prilosec (%)

Assessment Zegerid{CAP) 40 mg Prilosec 40 mg By-Subject Ratios
Baseline
Period 1 2493 2496
(1969 - 2607} (2240 - 3308)
Period 2 2087 2036
(1517 - 2830} (1782 - 2280)
Day 1
Period 1 1379 1103
(547 - 1882) (821 - 1693)
Period 2 15840 1082
(938 - 1628} {433 - 1584}
Day 7
Period 1 685 568
(359 - 9333 (5 - 674)
Period 2 538 557
{32 - 891) {218 - 881)
Percent Decrease from
Baseline* to:
Day 1 48 56 85
B-71) (28 - 70) {29 - 1095}
Day 7 77 79 87
(58 - 94) {69 - 98) {83 - 105}

Figure 4. Cumulative Integrated Gastric Acidity with Zegerid IR 40 mg Capsule and
Prilosec DR 40 mg Capsule at Baseline and on Days 1 and 7 for Individual

Subjects
Baseline = Day 1 'y Day 7
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Figure 5. Cumulative Integrated Gastric Acidity with Zegerid IR 40 mg Capsule and
Prilosec DR 40 mg Capsule at Baseline and on Days 1 and 7
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Table 5. Mean Gastric Acid Concentration with Zegerid IR 40 mg Capsule 40 and
Prilosec DR 40 mg Capsule
Mean Gastric Acid Concentration (mM):

Assessment Zegerid(CAP) 40 mg A Prilosec 40 mg
Baseline
Period 1 104 104
(82 - 109) (93 - 138)
Period 2 87 85
(63 -118) {74 - 95}
Day 1
Period 1 57 48
(23 -78) (34 - 66)
Period 2 64 45
(39 - 68) (18 - 66)
Day7
Period 1 29 24
(15 - 39) {0 - 28)
Period 2 22 23
(1-37) ©-37N

Figure 6. Mean Gastric Acid Concentration with Zegerid IR 40 mg Capsule and
Prilosec DR 40 mg Capsule at Baseline and on Days 1 and 7 for Individual

Subjects
Baseline Day 1 Day ?
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Figure 7. Mean Gastric Acid Concentration with Zegerid IR 40 mg Capsule and
Prilosec DR 40 mg Capsule at Baseline and on Days 1 and 7
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Table 6. Median Gastric pH with Zegerid IR 40 mg Capsule and Prilosec DR 40 mg
Capsule
Median Gastric pH
Assessment Zegerid(CAP) 40 mg Prilosec 40 mg
Baseline
Period 1 1.06 1.00
(1.00 - 1.28) 06.83-1.11)
Period 2 1.05 1.15
(0.86 - 1.50) (1.06 - 1.21)
Day 1
Period 1 2.76 4.08
(1.48 - 4.85) (1.37 -4.78)
Period 2 242 3.85
(1.34 - 3.72) (1.54 - 5.05)
Day 7
Period 1 4.73 5.43
(4.16 - 5.36) (3.92 - 5.89)
Period 2 4.96 5.00
(4.05 - 5.85) (4.49 - 5.47)
Figure 8. Mean Gastric Acid Concentration with Zegerid IR 40 mg Capsule and
Prilosec DR 40 mg Capsule at Baseline and on Days 1 and 7 for Individual
Subjects
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Figure 9. Mean Gastric Acid Concentration with Zegerid IR 40 mg Capsule and
Prilosec DR 40 mg Capsule on Days 1 and 7
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Table 7. Percent Time Gastric pH < 4 with Zegerid IR 40 mg Capsule and Prilosec

DR 40 mg Capsule
Percent Time GastricpH< 4
Assessment ) Zegerid(CAP) 40 mg ) Prilosec 40 mg
Baseline
Period 1 80 85
(78 - 94) (82 - 93)
Period 2 86 886
(73 -94) {70 - 87)
Day 1 .
Period 1 55 49
{356-73) (46 - 76)
Period 2 82 55
(61-76) (33-72}
Day 7
Period 1 42 32
: (24 - 50) (4 - 49)
Period 2 39 42
(16 - 50) (21 - 48}

Figure 10.  Percent Time Gastric pH < 4 with Zegerid IR 40 mg Capsule and Prilosec
DR 40 mg Capsule at Baseline and on Days 1 and 7 for Individual Subjects
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Figure 11.  Percent Time Gastric pH < 4 with Zegerid IR 40 mg Capsule and Prilosec
DR 40 mg Capsule at Baseline and on Days 1 and 7 for Individual Subjects
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Office of Clinical Pharmacology and Biopharmaceutics

New Drug Application Filing and Review Form

General Information About the Submission

Information Information

NDA Number 21-849 Brand Name Zegerid

OCPB Division (1, I1, III) il Generic Name omeprazole

Medical Division Gastrointestinal and Drug Class Gastric Acid Suppressant

Coagulation

OCPB Reviewer Albert Chen Indication(s) Treatment of gastric and
Duodenal ulcers/erosive
esophagitis/tGERD

OCPB Team Leader Suresh Doddapaneni Dosage Form Capsules

Dosing Regimen 20 and 40 mg qd

Date of Submission 4/27/05 Route of Administration Oral

Estimated Due Date of QOCPB Review | 12/23/05 Sponsor Santarus

PDUFA Due Date 2/27/06 Priority Classification Standard

Division Due Date 12/27/06

1.1.1.1.1.1.1.1 Clin. Pharm. and Biopharm. Information

“X” if included | Number of Number of Critical Comments if any
at filing studies studies
submitted reviewed
STUDY TYPE
Table of Contents present and X
sufficient to locate reports, tables, data,
etc.
Tabular Listing of All Human Studies X
HPK Summary ) X
Labeling X
Reference Bioanalytical and Analytical X
Methods
I. Clinical Pharmacology
Mass balance:
Isozyme characterization:
Blood/plasma ratio:
Plasma protein binding:
Pharmacokinetics (e.g., Phase |) -
Healthy Volunteers-
single dose: | x OME-IR (CAP)- OME-IR (CAP) C01 tested
C01 & OME-IR SD/MD PK and PD of 20 mg
(CAP) C02 strength relative to Prilosec
‘capsules
OME-{R {(CAP) CO02 tested
SD/MD PK and PD of 40 mg
strength reiative to Prilosec
capsules
multiple dose: | x OME-iR (CAP)-
C01 & OME-IR
(CAP) C02
Patients- ‘
single dose:
multiple dose:

Dose proportionality -

fasting / non-fasting single dose:

fasting / non-fasting muitiple dose:

Drug-drug interaction studies -

In-vivo effects on primary drug:

In-vivo effects of primary drug:

In-vitro:

Subpopulation studies -
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ethnicity:

gender:

pediatrics:

geriatrics:

renal impairment:

hepatic impairment:

PD: Phase1 | § OME-IR (CAP)-
C01 & OME-IR
(CAP) C02
Phase 2:
Phase 3:
PK/PD:

Phase 1 and/or 2, proof of concept:

Phase 3 clinical trial:

Population Analyses -

Data rich:

Data sparse:

. Biopharmaceutics

Absolute bioavailability:

Relative bioavailability -

R | T

solution as reference:

alternate formulation as reference: OME-IR (CAP)- Prilosec capsules is the
C01 & OME-IR reference treatment
(CAP) C02
Bioequivalence studies -
traditional design; single / multi dose:
replicate design; single / multi dose:
Food-drug interaction studies: X OME-IR (CAP) Effect of food tested on the 40
C02 mg stfength
Dissolution: X Missing dissolution data on
biobatches
(IVIVC):

Bio-wavier request based on BCS

BCS class

lll. Other CPB Studies

Genotype/phenotype studies:

Chronopharmacokinetics

Pediatric development plan

Literature References

Total Number of Studies

Appears This Way

On Original
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| I 1

Filability and QBR comments

“X” if yes

1.1.1.1.1.1.1.11 Comments

Application filable ?

This is a 505 b(2) application. Data from two studies
(OME-IR (CAP)-C01 & OME-IR (CAP) C02)
investigating the PK/PD, bioavailability relative to the
listed drug product (Prilosec capsules), and food effect
was submitted. Clinical trials were not conducted in
support of the application i.e., NDA is Clin. Pharm. &
Biopharm. Based. As such, studies C01 and C02 are
pivotal and D8I inspection of study C02 (higher
strength) is warranted

Comments sent to firm ?

IR letter will be sent out for the missing dissolution data on
biobatches used in the above 2 PK studies that needs to be
submitted for review.

QBR questions (key issues to be
considered)

Are the capsules adequately linked to the Prilosec
capsules in terms of the pharmacokinetics and
pharmacodynamic data?

.Is there a significant effect of food that requires timing of
dosage administration?

Is the in vitro release method and specification proposed
for the product appropriate?

Other comments or information not
included above

Primary reviewer Signature and Date

Appears This-Way
Qn_Qriginal

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

Tien-Mien Chen
2/1/2006 12:07:19 PM
BIOPHARMACEUTICS

Dennis Bashaw
2/1/2006 12:15:53 PM
BIOPHARMACEUTICS

Appears This Way
On Original



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

General Information About the Submission

Information

Information

NDA Number

21-849

Brand Name

Zegerid

OCPB Division (I, IL III)

Generic Name

omeprazole

Medical Division Gastrointestinal and Drug Class Gastric Acid Suppressant
Coagulation

OCPB Reviewer Albert Chen Indication(s) Treatment of gastric and
Duodenal ulcers/erosive
esophagitis/GERD

OCPB Team Leader Suresh Doddapaneni Dosage Form Capsules

Dosing Regimen 20 and 40 mg qd

Date of Submission 4/27/05 Route of Administration Oral

Estimated Due Date of OCPB Review | 12/23/05 Sponsor Santarus

PDUFA Due Date ) 2/27/06 Priority Classification Standard

Division Due Date 12/27/06

Clin. Pharm. and Biopharm. Information
JAarm. anc Diopharin mation

“X” ifincluded | Number of Number of Critical Comments If any
at filing studies studies
) submitted reviewed
STUDY TYPE
Table of Contents present and sufficient X
to focate reports, tables, data, etc.
Tabular Listing of All Human Studies X
HPK Summary X
Labeling X
Reference Bioanalytical and Analytical X
Methods
I._Clinical Pharmacology
Mass balance:
Isozyme characterization:
Blood/plasma ratio:
Plasma protein binding:
Pharmacokinetics (e.g., Phase ) -
Healthy Volunteers-
single dose: | x OME-IR (CAP)- OME-IR {CAP) C01 tested
C01 & OME-IR SD/MB PK and PD of 20 mg
(CAP) CO2 strength relative to Prilosec
capsules
OME-IR (CAP) CO2 tested
SD/MD PK and PD of 40 mg
strength relative to Prilosec
capsules
multiple dose: | x OME-IR (CAP)-
C01 & OME-IR
(CAP) C02
Patients-
single dose:
multiple dose:
Dose proportionality -
fasting / non-fasting single dose:
fasting / non-fasting multiple dose:
Drug-drug interaction studies -
In-vivo effects on primary drug:
In-vivo effects of primary drug:
In-vitro:




Subpopulation studies -

ethnicity:

gender:

pediatrics:

_geriatrics:

renal impairment:

- hepatic impairment:

PD: Phase 1 OME-IR (CAP)-
C01 & OME-IR
(CAP) C02
Phase 2:
Phase 3:
PK/PD:

Phase 1 and/or 2, proof of concept:

Phase 3 clinical trial:

Population Analyses -

Data rich:

Data sparse:

. Biopharmaceutics

Absolute bioavailability:

Relative bioavailability -

solution as reference:

alternate formutation as reference: OME-IR (CAP)- Prilosec capsules is the
CO01 & OME-IR reference treatment
(CAP) C02
Bioequivalence studies -
traditional design;-single / multi dose:
replicate design; single / multi dose:
Food-drug interaction studies: OME-IR (CAP) Effect of food tested on the 40
C02 mg strength
Dissolution: Missing dissolution data on
biobatches
(IVIVC):
Bio-wavier request based on BCS
BCS class
lii. Other CPB Studies
Genotype/phenotype studies:
Chronopharmacokinetics
Pediatric development plan
Literature References
Total Number of Studies 2

Appears This Way
On Original




Filability and QBR comments

“X” if yes

Comments

Application filable ?

This is a 505 b(2) application. Data from two studies
(OME-IR (CAP)-C01 & OME-IR (CAP) C02)
investigating the PK/PD, bioavailability relative to the
listed drug product (Prilosec capsules), and food effect
was submitted. Clinical trials were not conducted in
support of the application i.e., NDA is Clin. Pharm. &
Biopharm. Based. As such, studies C01 and C02 are
pivotal and DSI inspection of study C02 (higher
strength) is warranted

Comments sent to firm ?

IR letter will be sent out for the missing dissolution data on
biobatches used in the above 2 PK studies that needs to be
submitted for review.

QBR questions (key issues to be
considered)

Are the capsules adequately linked to the Prilosec
capsules in terms of the pharmacokinetics and
pharmacodynamic data?

Is there a significant effect of food that requires timing of
dosage administration?

Is the in vitro release method and specification proposed
for the product appropriate?

Other comments or information not
included above

Appears This Way

Primary reviewer Signature and Date

O Originat

Secondary reviewer Signature and Date

Appears This Way

On Criginal




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

Tien-Mien Chen
7/18/05 11:06:55 AM
BIOPHARMACEUTICS

Suresh Doddapaneni
7/18/05 02:45:48 PM
BIOPHARMACEUTICS

DSI inspection request of study CAP-CO2 was signed off
in DFS on 6/16/05

Appears This Way
On Original



