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I. Executive Summary

The pharmacokinetic (PK) and pharmacodynamic (PD) data submitted in support of this NDA
came from four Clinical Pharmacology studies. Intravenous (IV) administration of lansoprazole
30 mg QD resulted in higher systemic exposure [higher peak plasma concentration (Crax) and
the area under the plasma concentration-time curve {(AUC) values] compared to that of oral
fansoprazole 30 mg QD. Intravenous 30-minute infusion of lansoprazole 30 mg QD showed an
improvement over oral route in gastric acid output suppression with respect to BAO (basal acid
output), but not significantly different in terms of MAO (pentagastrin-stimulated maximum acid
output) in patients on Day 7. Overall, equivalent dose of 30 mg lansoprazole administered by IV
30-minute infusion every day for 7 days produces similar gastric acid output suppression
compared to oral lansoprazole.




A. Recommendations

From the Office of Clinical Pharmacology and Biopharmaceutics {(OCPB) perspective,
NDA 21-566 for Prevacid® LV. for Injection submitted on 12/20/02 is acceptable
provided that the sponsor and Agency can come to a satisfactory agreement with respect
to the language in the package insert. The Agency’s CPB related labeling changes are
contained in Appendix 1 (p. 9).

B. Phase IV commitments

None
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III. Summary of Clinical Pharmacology
and Biopharmaceutics Findings

Lansoprazole, a compound of the substituted benzimidazole class, inhibits gastric acid secretion
by binding covalently to the parietal cell membrane enzyme (H', K')-ATPase, or the proton
pump. Three oral dosage forms of lansoprazole sponsored by TAP Pharmaceuticals are currently
approved: delayed release 15 and 30 mg capsules (NDA 20-406), delayed release 15 and 30
mg/packet for suspension (NDA 21-281), and orally disintegrating 15 and 30 mg tablets (NDA
21-428). The approved indications for the oral products are: short-term treatment of active
duodenal ulcer, H. pylori eradication to reduce the risk of duodenal ulcer recurrence,
maintenance of healed duodenal ulcers, short-terin treatment of active benign gastric ulcer,
healing of non-steroid anti-inflammatory drugs (NSAID)-associated gastric ulcer, risk reduction
of NSAID-associated gastric ulcer, gastroesophageal reflux disease (GERD), short-term
treatment of symptomatic GERD, short-term treatment of erosive esophagitis (EE), maintenance
of healing of EE, and pathological hypersecretory conditions including Zollinger-Ellison
syndrome. Prevacid L V. for injection is specifically indicated for the short-term treatment (up to
7 days) of all grades of erosive esophagitis as an alternative when patients are unable 1o take oral
formulations. Once the patient is able to take medication orally, therapy can be switched back
to the oral route.

Two pivotal (M01-308 and M01-307) and two supportive (M95-306 and M96-486) clinical
pharmacology studies were submitted in support of this NDA. The two pivotal studies were
designed to demonstrate that gastric acid output suppression can be maintained in subjects who
switched from oral to IV dosing of Prevacid 30 mg QD. Study M01-308 was conducted i adult
patients with EE. Study M01-307 was conducted in healthy adult subjects.  Studies M95-306
and M96-486 were conducted in healthy adult subjects to determine single- and multiple-dose
PK and 24-hour intragastric pH values, respectively.

Regarding PK results, IV administration of lansoprazole 30 mg QD resulted tn higher systemic
exposure (higher Cyax and AUC values) compared to that of oral QD dosing of lansoprazole 30
mg. For gastric acid oulput suppression on Day 7, IV 30-munute mfusion of lansoprazole 30 mg
QD showed an improvement over oral route with respect to BAO, but not significantly different
in terms of MAO 1n patients. In healthy adults, [V lansoprazole was not significantly different
from the oral lansoprazole with respect to both BAO and MAO.




Question Based Review

General Attributes

Four Clinical Pharmacology studies (M95-306, M96-486, M01-307, and M01-308) were
submitted in support of this NDA. Separate clinical efficacy and safety studies were not
conducted. Studies M95-306 and M96-486 were designed to evaluate PK and PD, i.e,,
24-hr intragastric pH, in healthy volunteers for single and multiple doses of lansoprazole,
respectively. On 12/22/2000, NDA 21-331 was submitted by TAP with data from these
two studies. After discussions with FDA, TAP withdrew this NDA on 2/15/2001 due to
the Agency’s request to evaluate [V lansoprazole in patients. Subsequently, studies M01-
307 and M01-308 were conducted to demonstrate that gastric acid output suppression
could be maintained in subjects who were switched from oral to [V of lansoprazole 30
mg QD. Study M01-307 determined PK and PD (BAO and MAO) in healthy subjects
while study M01-308 determined PD (BAO and MAO) in patients with EE.

General Clinical Pharmacology

Q 1. How does the IV PK and PD of lansoprazole compare to that of
oral lansoprazole?

After equivalent doses of 30 mg, IV administration over 30 minutes resulted in
higher systemic exposure (higher Cpa [155% T1 and AUC [35% T values)
compared to that of oral dosing. The IV and oral terminal half-lives, however,
were similar. As with oral or 1V dosing, little accumulation (<10%}) of plasma
lansoprazole levels was observed in healthy subjects after once a day muitiple
dosing to steady state. Thirty (30) mg and 60 mg of lansoprazole given by IV 30-
roinute infusion exhibited dose-proportionality. Relative to oral dosing, after
lansoprazole 30 mg IV was administered over 30, 60, and 120 minutes, Cyax
decreased as the infusion time increased with similar AUC (Table 1) and
intragastric pH values (Figure 1 and Table 2). The mean absolute bioavailability
of Prevacid oral 30 mg capsule was determined to be about 70%.
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Table 1.

Mean (+ Standard Deviation)

Parameters (M95-306)

Lansoprazole Single-Dose PK

Regimen Dose Administration
Oral30 | 30 mgover | 30 mg over | 30 mg over | 60 min over
mg 30 min 60 min 120 min 30 min
Crnax 682 1736 1346 934 3589
(ng/mL) (+ 366) (X 471) (£ 341) (x317) (% 725)
Thmax (hr) 2.0 0.5 1.0 2.0 0.5
i L1 (£ 0.1) (Z0.1) (x0.2) (0.1
AUC,... 2300. 3103 3163 3017 7130.
(ng-h/mL) (+ 1851) (X 1941) (+2129) (£ 2208) (3 4027)
Ty (br) 1.2 .1 1.1 1.1 1.2
CL (L/hr) 19.5" 12.8 12.7 13.4 10.5
(x10.5) (*6.1) 5.7 (£ 5.9) (x4.2)
Vds (L) | - 17.7 17.5 20.6 16.3
(+5.0) *2.7) (+6.1) (24

Harmonic mean.
Calculated ad CL/F.
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Table 2.

Mean Intragastric pH Values and Mean % of Time that the Intragastric pH

Values Above 3 and 4 During 24-hr Monitoring Period (M95-306)

Summary of pH Assessments (Single-Dose)
Regimen
Orat 30 IV 30 mg over IV 30 mg over IV 30 mg over
mg 30 min 60 min 120 min
Mean 0-23 hour 3.16 3.39 3.59 344
pH
% of time
pH> 3 43.5 50.3 54.6* 51.8
4 329 36.8 413 394
*. Statistically significant difference compared to oral 30 mg (p<0.05).
After multiple dosing, IV lansoprazole 30 mg QD (Treatments C and D) also showed no
significant difference (at p=0.05 level) from oral QD dosing (Treatment A) on Day 5
(Table 3 and Figure 2 below). Pharmacokinetics were not altered when lansoprazole
was administered in either of the two vehicles, PEG 400 or 0.9% Sodium Chloride.
Table 3. Mean Intragastric pH Values and Mean % of Time that the Intragastric pH
Values Above 3 and 4 During 24-hr Menitoring Period on Day 5 (M96-486)
Summary of pH Assessments (Day 5)
Regimen
Baseline A: B: C: D:
Oral 30 mg | Vehicle Only IV 30 mg (in IV 30 mg (in 0.9%
(PEG) PEG) over 30 min | NaCl) over 30 min
Mean 3.33 5.25* 3.28 5.27+7 5.36%7
0-24 pH
% of time | 453 83.9% 44.1 85.6%F 85.5%"
pH> 3
31.1 77.6% 31.0 79 4%" 79.6%F
4
i Statistically significant difference (p<0.05) found between active treatments and baseline,
# No significant difference between I'V (Treatments C and D) and oral (Treatment A).
ADDGOI'S r .
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Figure 2. Mean Intragastric pH-Time profiles for Baseline and Treatments A-D
on Day 5 (M96-486)
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Q2. Was the gastric acid output suppression similar between oral and
IV dosing of Prevacid 30 mg QD in patients and in healthy
subjects ?

Overall, 1V administration of 30 mg Prevacid QD is similar to oral route for
maintaining the gastric acid output suppression thus supporting the proposed
indication.

In patients, lansoprazole 30 mg QD given by IV 30-minute infusion for 7 days
showed an improvement than oral dosing in terms of BAO. No significant
difference was found with respect to MAO (Table 4).

Table 4. Summary of BAO and MAQ Data Obtained from Oral and IV Dosing
on Day 7 (M01-308)
o Lansoprazole 30 mg p-Value*

- Oral (Day 7) IV (Day 7)

Median 0.89 mEq/hr 0.51 mEqg/hr 0.059
BAO o

Median 7.31 mEg/hr 7.64 mEqg/hr 0.002
MAO

*p-Value: <0.05 ;épfiegskéﬁts the equivalency being established since null hypothesis that
Oral (Day 7y and IV (Day 7) ditfered by more than 20% was rejected.




In addition, IV (Day 7) showed an improvement as compared to IV (Day 1) in
terms of BAO data, however, no significant difference was found according to

MAQ data (Table 5) below.
Table 5. Summary of BAO and MAO Data Obtained from 1V Dosing on Days
1 and 7 (M01-308)
Lansoprazole 30 mg p-Value*
1V (Day 1) IV (Day 7)

Median 0.64 mEqg/hr 0.51 mEq/hr 0314
BAO

Median 8.19 mEq/hr 7.64 mEg/hr <0.001
MAO

*p-Value: <0.05 represents the equivalency being established since null hypothesis that

1V (Day 1) and 1V (Day 7) differed by more than 20% was rejected.

In healthy subjects, BAO and MAO data indicated that equivalency was
established (Tables 6 and 7).

Table 6. Summary of BAO and MAO Data Obtained from Oral and IV Dosing
_on Day 7 (M01-307)
Lansoprazole 30 mg p-Value*
Oral (Day7) IV (Day 7)

Median 0.42 mEg/hr 0.27 mEg/hr 0.034
BAO i

Median 4.76 mEqg/hr 5.13 mEqg/hr 0.027
MAO

*p-Value: <0.05 represents the equivalency being established since null hypothesis that
Oral (Day 7) and [V (Day 7) differed by more than 20% was rejected.

Table 7. Summary of BAO and MAO Data Obtained from IV Dosing on Days
1 and 7 (M01-307)

Lansoprazole 30 mg p-Value*
IV (Day 1) IV (Day 7)
Median 0.58 mEg/hr 0.27 mEg/hr 0.009
BAO 7 o . ]
Median 6.86 mEg/hr 5.13 mEg/hr <0.001
MAO

*p-Value: <0.05 represents the eﬁquivalency being established since null hypothesis that
IV (Day 1) and [V (Day 7) differed by more than 20% was rejected.

General Biopharmaceutics

Prevacid® LV. for Injection is supplied as a sterile, lyophilized powder containing
lansoprazole 30 g, mannitol 60 mg, meglunune 10 mg, and sodium hydroxide 3.45 ing
per vial. It 1s to be reconstituted with 5 mL of Sterile Water for Injection, USP and then




diluted in 50 mL of 0.9% Sodium Chloride Injection, USP for IV infusion over 30
minutes. The formulation to-be-marketed and that used in the climical tnals 1s the same.

D.  Analytical Section

The assay method was reviewed and found to be satisfactory (Tables 8 and 9):

Table 8.
Study  |Lansoprazole Method Standard Curve Range LLOQ
Number 1
MO1-307 R-(+) [ — (n=9) I agmi
$-() (n=9) ng/ml,’
M95-306 Racemate | li {n=9)  ng/mLf
M96-486 R-(+ N . (n=8) ‘ng/mL’
S| I 1 (@=8) Y ng/mL

/ L 3

Table 9.
Study Assay Method Validation Quality Control

Number Lansoprazole Intraday Interday Recovery | Coefficient of
Variation (%) |Variation (%) (%) Variation (%)

VM01-307 R-(+) r ng/mL (n=4)| ¢ |

S-(-) | ng/mL (n=4) -
M95-306 | Raceratc ng/mL{n=3) ]
M96-486 | = R-(+) ng/mL (n=4)]

S0 A ng/imL (n=4) B o )

V. Detailed Labeling Recommendations

Appendix 1 contains detailed CPB related labeling comments. Double underline represents
“addition” (in blue) and double strikethrough represents “deletion” (in red).

VI. Appendices

l. Proposed Package Insert (Sponsor Proposed and OCPB Recommendations)

2. Individual Study Review

3. Cover Sheet and OCPB Filing/Review Form




Appendix 1

Proposed Labeling (version 04/10/03) with Agency’s Comments
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Appendix 2

Individual Study Reviews




Study No. M01-307 (Vol. 1.19)

Summary

Title: The Phanmacokinetics and Fharmacodynamics of 30 mg Intravencus Lansoprazelc
and 30 g Oval Lensoprazolc in Healthy Subjecis, (Protocod M0 -307)

Objectiver The ohjactive of thia stidy wag e pyabunte the pharmacakinetics,
pharmacodynamics snd safety of 30 myg intravesous lansoprazole and 30 mg oral
lansoprazole in healthy subjects, This neport presents andy ihe plurmacokinetic aspects of
the study.

Inveatipatnr and Study Dates: This study was conducted C
IThe principal investigator was [ S Subjects were
dosed beowsen fanuary X2, 2002 and March EE, 2002,

Demugruphic apd Accountabllity: A ratul of 29 healthy wdult subjects (24 mules and
5 females) were carnlled io the study and 28 subjects compleled the siudy. Of the

28 subjeces who completed the study, 27 (96%) wers Caucasion and ane (4%} was
Hispanic. The man = 8D values for age, body weight and height for the subjects were
20+ 87 (range: 19 - 45) years, T9.6 £ 10.4 (range: 558 - 04 M kgand ITT 6298
(range: 1536.2 — 1930} cm. respeclively.

Study Design and DNase Admintstration: This was a Phase . open-lubel, single-centér
study to evatuate the pharmacokinetics snd phamuacodynamics of lansoprazele in healthy
subgects folowing the sdminigtration of 30 g orst and iniraverrous doses of

lansoprazaie.

Subjecis who completed the scecening procedutes and were eligibie to enter the study

recered study drug as follows:

29
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Stdy  Swdy

Patind Dsys __ Route of Admiaistration (Duet/Day) Formalation _ -

Poricd 1 7 Oreal (30 g} , Langoprorale rspridec

Perind? R4 F-mieafit inttavesous Bfision (M mg)  Lamsapeazale w 0.9% NaCl

In nrder 10 assess the offect of changing the route of sdministration from enl 1o
intravenous on the pharmaccokinetics and pharmacodynamics of lansopeazele, there was
ag wishout period. En cach stady period. lansoprazole dodes were administercd at

9:00 am. Gastne fluid samples were collected on Days -1, 8,9, and 15 iz a nasogastric
tube in order 1o determine busal acid output (BAO) and pentagustrin-stimulated maximal
acid oulput (MAUY. Mufipke blood Samples Were Glitained for pharmacokineric anafyses
of the 1w dasage forms on Days 1, 7, 8 and 14, Subjects vwens confined throughout the
study (approximately 16 duys) and remained in the clinic from approaimalely 36 howrs
prioe to 1he first dose of the study drug (Day «2) untit 24 howss after the sdminisic@tion of
the last dage of lansoprazole.

Clinical Supplies: [ansoprazole 30 ing wag dosed as a racemic mixture, theoretically
comsianng of 1S mg af the 8(4)- enantiomear and 15 mg of the S¢-3- enantiomer. The

30 mig lansoprazode capsules and 30 me isnsoprazele for intravendus mfusion were
manufactured by 1 v and packaped snad sent to the clinical
rescarch site by C 3 on belwlf of TAP Pharmasentical Products
tne  Chracuk supplies were stored at the investigational site: i an spPOAREIE, scoure

place.

Sample Collestion: Five (3) mb blood samples were obtained from an indwelling
calheter of by ditect venipuncture o alt subjects on Study Days | and 7 in Periesd 1 and
Sty Days B and 14 :n Penad 2 to determnine the pharmacokinetic parameters of Rl+)-,
8501 and total lansoprazole. Sumples were coflested intes approgpoiately labebed

fic purinired tuixes. For Pedod | (ore] sdministration), bloos! samplai wens coltected i the
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Following timnes: @ hour (predose), 0.5, 1.0, 1.5, 2.0, 3.5, 6.0, 0.0, und 12 houry post dote 6

For Period 2 {intravenous infusion). blood samples wers coblected at D hour (predose), 10, %
15, 20 and 30 minutes after the stant of the infusion, wnd 0,25, 0.5, 1.0, 1.5, 20. 3.5, 6.0, o

0. and 12 hours after the end of infusion.

Analytical Methodotogy: Plasma concentrations of R{+)- and 5{-)- lansoprazole were
detormined s 3 using & vakidmed L 1

L T dessay, The Jowes litnit of
quostitation (L1O0Q) was ~— ngfml for both enantiomers using a plosma samphs
volume of 0.25 ml.. Plasma samples were extracied aad soalyzed between

March 18, 2002 and Apnl 3, 2002, Plosma QT samples anatlyzed with ¢ach anabyrical run
bt cosfiotanis of variabon and sbsolue deviation vatues Fron pomisael cormentrations
of £6.91% and 4. 20%: for B{+)-kansoprazole and SE.42% snd <2.40% for

5¢-ylansoprazole. The towd lansoprazoie plasmas concentrstion was calculated as the sum

of the measurad R+ ) and 5{-1-lansoprazele plasma concen trations.

Fhasrmacokineth:, wind SLanstical Analysen: The pRITMADOKINSUS parsmaters of R(+)-,
2(-3-, and ool lansoprazole [calewdated using the cuom of the measired B{+)- and

3 J-lanteprazols pisama ronceadrmtions) on Bays |, 7. 8 and 14 were calcalated uzing |
standard norcompartaenal methods. These inctuded: the maximum sbserved phisma
comceniration {C__% the yme 10 reach the guanimum plasma conoentration (T} thc arca
urrder the plasou concentration-time curve from time zere 5o the lax mesgurabile
comeentrataon (ALY, twe srea under the plasme concertralion-lime carve from time 200
to 24 hours {AUC 34}, the area under the plusma concentraiion-time curve from time zero
1o infinity (ALRC_), the terminad elimination rige oonstant (3} and the terminal
elimenzua bl 0 1 In addition, eleararse (CLY aad votuaens of disteslmaton a
atendyatutc (Y, § were culeuloted Far 8Oy S50 ) end tote] Fannoprazels following the

30 mg mtravenous dese of larsoprazale adminisiesed as ¢ M-minute mfusion (Days 8 and
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14). The individual plasma concentrations sn pharmarokinetic parameters of
lensoprazole wené tabulated with descriptive statistics for Days 1 #and 7 in Period 1 {oral}
and foe Days 8 and 14 in Period 2 (intravenous).

For pharmacokinctic analyses, the Duy B dosc wos comaidered o single intravenous dose
since pil ppg;jlqsst; concentrations on Day 8 were below the lower limdt of guantitation
(LLOQ). The difference bewween & pharmacokinetic parameter fod lxnsoprazole otainad
following orat {Day 1 or 7) and inravenous (Day § or 14) doses wos analyzed by o paired
t-te:st for both the single dose (Days 1 and B} und evabtiple doses (Days 7 and 14) at sicady
state. The pharmacokinetic pammeters that were anulyzed included Tau,. A, and the
natural logarithmic transformed Ca,, end AUC's. The absolute biouvaitabeilly of
lansoprazole after a single dose and multipie doses was catculated bused on the point

catimatc for he ratios of central values Following el administration (Day t or 7y verous

confidence interval (or each ratyo was construcked by exponentiating the confidence limits
for the difference of koparithm meuns abtainsd Trom the pakred ¢-tesi anilysis. Point
estimates and 0% coafidence jntervals for the ratios of central valuez of Crp,, and AUCs
were constructed to compare mulidpie doses (Day 14 or Day 7} . single dosg (Day £ or
Day 1) of lansoprazole.  For each day, point estimaie and 3% confidence interval for the

rudic of KLy )- to wokal linsopruzole were vesjven) as well.

Pharmacokinetle Results: Mean plasma phanmacokinetic paramsters for R{+}-, S{-)-.
and Lolai lansoprazole 4fer the administration of single and multiple 30 mg ol doses of
tansoprazole on Days 1 and 7 are préséated o (e following Lable.
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Lamopeazale b3 B ooLt] 1753 21906 4183 .26 % LA
14 [Mein | 048 | 48660 | 43948 3009 | 3S5) | 61| o054
5D 006 i LE67R 13785 0036 2131 350 o
Yoead & Mean | O51] 170531 | 28590 Yioegs | (L12] $566 | L7
Lansvprazode sD 006 | 2918t | 155799 FTa4.15 1E4| 130
14 | Mcan { Q.50 | 165,18 ] 3001.62 356827 10RG ] ISET| 117
l sD 000 | 293881 1414 | 0E303 | 409 104 -

The maximum plosma concentritions of R(+}-, ${-)-, and ol lansopeazole wair fitinined

at the end of the 30-minute infusion. Thercafter, plasma concenirationg of B+, $(-)-.

and total lansoprazole declined pagsdly, swith hannonit Means for the terminal half-life

{ijs2.) ranging from U.6 10 1.2 hours, The averige tervisi Kat-ifE of S{-)-lansopraroke

was approximately 50 shorter than that of R+ )lzansoprgole. The plursiaeadinetics of

tatal tansograzals and j1e caantiomers after daily intravenews 30 my bunsoproeote doses

for 7 days were similar ta shese observed after a single intruvenous doss.

Retel1s for the poinf estimaley aad use 94% contlidence intervals for the ratios of wonuat

values of oral v5 intravenous Snsopraznle with respect 10 Ri+)-, §1-)-, snd 1o1al

tussopeazole C,, and AUC: following single or mulviple doses we summarized tn the
foliowing 1able.
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Absalute Bloavallahility of Bi+1- atid Total Lansenramsic Following Oval Adaldnkiiesilon of Shagle
1Dsix 1 va, Day 8) ar Muliple (Day 7 ve. Diy 14} 30 mp Lanseprazobe in Stwdy MO1-307

Compaund . § Dhse Frarmaotkinaile | Ceniesl Value Rativ of Cenlrat ¥aluts
Pargmeisr Oval | letravedous Prrtow 93% Coelfidence
_ . I_-summ tnl._gﬂmi
Riry- Sizgle | Cou® - 0559 | 0A79-0453
Latewspranale MKT&" 9.851 0.2¢ - 0.838 <«
Muhipte | €, 0530 0.430 - 0654 ()
AUy \ | o8k | &770-085 Lo
Towt Eingle - X 0437 G.370 —0.516 e}
Lunsepracods AUC," 0.257 0.688 - €. 770 's)
Mtioh | Cour J . 0TS O340 — (534 . 1.8.,
AU ! 4245 A8 — LKLY 6
ANz I b M= 0 ' et
®
The sbolute moavaiabality (F) of 10dal Iansoprazale was 73% 16 75% based on the poins (2)
cshimite lor bhe faluai of ceatial vatues of AUC,, following oral adminisirgion {Day 1 or ?ﬁ_

T} veraus intravenous adminiatrtion (Duy 8 oe {4} The binavailability of 8{1)
tansoprazole was shighily higher than that of 1odal Iangeprvzole (819% 10 3%

The point estiomates and 93% canfidence iwbervils for Ce.. and AUC saluss further
supporiad thae the pharmacokmer parumewes of R+, 5(-)- vzad total lansupnasule weie

samilug afiee single and multiple doses of 50 mg lansoprazole.

The resulis obiained in this study demonstested that the plasav cxposure of lansopruzoke
wint risaicly duc 10 B+ )-lansoprazole !ﬁﬁowmg bodh orat ans? seleddENouts SN SITALION .
The ratio of central Cage values for B{+)- to txnal lansoprazole was approaimurely &%
follovang orid sdminsstrstion uad 0.7 following intravenous admiénisiration. R{<)-
tunzoprazole accounted for 934% of totaf Linsoprazole central AUC;, vakues following
single or rlpte oral deses, and 82% 1o 3% fullowing single or multipte meravenaus
doses. The terminad hatl-lives (1,0 of R{+)- and teval lansoprazode Following

tntravenous infusion and om| sdmsnistraon wens girnitar,

Condusions: As sxpected, u H) myg dose of lansoprazole administered as a 30-miinute
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imtrevenous infutioa resuliad in higher Cous snd AUC vabie s foe R(#)-. 50}« and total
lansoprazole compared 10 4 30 mg oral dosc of lansopmizole, R(+)lursoprazole
accounted for 93% of total lansoprazole exposure following oral sdministration and 82 to
83% following intravenoiss administration, indicating the total expasure of nsoprazole
is predorminantly dus to &(+)-lansoprazole. For both routes of adniinistration, hall-life
values were similar for R{#)- and 1otaf lansoprazole, while the average half-life for §(-)-
SANDTIDEWY Wik approximusly S0 shoner than e of R(+)- or towel lansuprazole
foliawing intravenous adminisiration of 30 mg lansoprazole. The ahsolue bicavailabality
{F) of total lansoprazale was 72% jo 75% based on the ratio of centrak vatues for AUCH
following oral administration versus inlravenaus administration  The bioavalability of
R{#)-lunsopruzobe was slightly bighes than that of ioial Jansoprazale (81% 10 B3%). The
phanvacekioetics of R{+)-. §(-)-, and totat lansoprazole after repested daily oral or
infravenous doses of lengaprazale weie similar ta those abserved following & sitgle doge.
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Figure 2. Mean M- ansopraade, S-)-Lansoprazpte and Toisl Lanswpeazole Plauna Concestration - Tivoe Profiles
an Pay | and Nay 7 Follawing Ovxt Administcation of 50 my: Taesopessolc
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Figure 4. Mean R(+)}-Lamsopresoie, SECHLansoprazole sad Total Lassoprazole Plasmas Coacentration -Tieae Profiles
o8 Day & and Pay 14 Foltlowing Intravencss Infusion of 38 my; Lasseprasole
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Figure 5. Mesn R+ snsoprazate, $4-Flansopraznle and Totsl Lansoprazafe Plasmy Conconteation - Timse Frofiles
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Study No. M95-306 (Vol. 1.21)

Sumaary

Title: A Randomized, Open-Labwel, Crossover, SingleCented Stody to Bualnase the
Befety, Phagnacakinesics and Plisnuacodynsmics of Sinple Doses of Indravenous
Lansopsazole (Abboti-65006. Prevacid™) in Heatthy Subjects (Pratoco] M93-306)

Objective: The objective of this siudy vas to determine the safety, pharmacokingiics
arxd pharmacodynamics of single doses of 1V lensoprazoke comipazed to those of a 30 mg
ornd doss of lansoprgoale. Thiz repoct addeesses the pharmacokinetic and some of the
pharmuacec ynamidc agpects of this stady.

Investhgator: ©

3

Study Dates: April 29, 1596 theaugh fore 13, 1996,

Subjects: A totai of thivty-cighf {381 nensmcking bertthy male amd female subjects
werr enaalled and thiry -Gwee of these subjects compicted the stuedy. There waere 3 [ muale
and X female subjects who complered the study. The mean ajpe was M6 voars (range: 15
o 43 yearsy, the moan weight was §1.9 kiloprms {cange: 628 10 9735 kg) and the mean
beight was 177 8 centizneters drange: 182.6 1o 193140 cm).

Diag Supplies: Squdy medicatinon wos sepplicd as oml lanzoprazole cupsulzs {31 mg
T per capsole) or inkeavenens fansapeazale vas o lveptilized powder

coniaming 30 mz of lnsopmzole tn ench vial), and dileent ¢35 ml smpoics compasacd of
1500 mg polyethabens glhycol 100, HC and wateri. Esch vial of IV lansoprazole was
mined weith ore mepule of dilvent &1 1ime of dosing.  AH medizariong wore supplicd by
T and packaged 3y,

L J tas fusishing Lot Na. 15-432-82, NPRO &22 1) un the behali of TAP
Floltings 1ee. Individual Ior nurtibers were as fofloaws:

Tz PR Pinizhing Lot Shgaataciune
Eserpseaam worithn Cupauias, 30 mg A-G5006 O ITN 06— | B3 - AR ZEEWII
Esppsrgenaale, wiaix, 30 mp lvophilized TIJEN 12-50%- a1 FIIETIX
Etitusin, 5 ol angles TSN L2-345F- AL ZIAIREM |
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Stady Dedign and Doging Begimen: This wes a Phosce I, randomnized. cpra-dabel,
six-way crossover study comparing singk deses of IV lansoprasols (o s H) mg ol dosc
of lansoprazale. Subjeces were randosnly aszigned bn equal nunabers o ams of six
saguoncas of ragimens. Tiw srguencas ware such that sach ety participaied in all six
regimens, and in coch pericd. regimens were assigned s cgual naember of sobjocts,

Lizted below are the six repimens:

Regimen A: Lansopraroik 30 g cgpsuk: PO

Rapimen B vehicle onky IV, 10 @l (30 i fniskon)
Regimen C: Lansopravsde 30 mse, § mi. IV (120 minuie infusion)
Regiman 13 Lansoprole 30 mg, § ml. 0V (60 sudmone infusion)
Regimen E: Lansoprazole 30 mg, & mill. IV {30 minate infritiond
Regimen ;. Lansoprascle 60 o, {Gml IV (30 mdmas igfusion)

Subjects wors dosest in thnes grosps of twelve, Group 1 coosisted of Subjects 10)-1132,
Gooup I consisted of Subjects 113-124. Subjects 115 and 116 discontivued after Persod 1
and reptaced by Subdocts EXT and 138, Group I consistod of Subjects 125-136.

Blood Sampling: Five (5} mb bicad samples were collected by venipunatisre inic
approprisely lnbaled keparinired rollactian ey 4o ivesediately placed in ice. Flasma
froan 1he Mood samples was saparastad by centrifagmion, trunsfoemed 10 apgropeiaiely labeled
tobes {2 ivbes'sample), and frazen at a roaxioum temperature of <190 A schamatic

detailing warapling time indervals with each segimen tolbomes, -
Dvsc Lenpil o fclalioe 1 larl of e BARL e 10 EAd of the O
20 fubine e furgi-en Infusson (Post-Dinse foo PO o
Saungbs Colleoiion Times _
a5 1, 15 % 35 5. 3 _92.
Ximg FO2 MA MA & 12 hewmeA Q
ot
B S my IV Uepeeh. 1 15, fhand (L3S S E, 1.5 3, 3.5 G a2
& Yehicle Only 20 planmig 307 [afnes @ arud |3 Davary O
Diprock 1, 15 LML QA5 05 %, 1S 7 15,04, -
Homg iV & Minute 4% & OB s P& LE hoaegs *J)
. Cofpred, L 200 38,45 023,05 1.1 5 2.3 %, 6 g
o mg 1Y P20 Migwty o0 908 1307 minugs N & E o

“nora Kampies sz m 3 S and |2 merares afer the w3 of e 30 60 e {30 ivinware
ancfugitees wapre entleeicd pror v e aducinre snding
mdi A e Wioe Applicatds
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Analvticn] Methodolagy: Venous plasins samples were anelyaed using a vafidated
HPLC mathod for nsogenzoke ot L 3

Gastric pH Measurement: Gastric pH was meusored on the day of dosing of each
crossover period for 24-hours, beginning one hour prior to dosc administeation, using a

L
1

Pharmacokinetic Aualyscs: For cach lapsoprazote regimen the following puragmsiers
were deteomined: mazimam observed concentrlion (Cmns . tirme t manimum chserved
conceatration {Tnax lerminal elirimition phase rate coastant (), the associated habfdife
{tis2). aren under the coscemraion-Lime corve { AUCh..). caleulated by the trapezoidal
rule with exoeapalation from Lthe ast measmable carcentration, srea wnder the fiese
maoment carve (AURD), and clearnnos (CL}. Also calculated for IV negimeans were mian
residence time (MET) acd steady stave voharre (Vi

Siatistical Analyses: A p-value less than of egual 1o (L05 was conskderad statistically
Hgnifecan.

Al ysis of vasiance (ANOVA) was pecfonsad {or Ty and B and the logarithios of
Crissxs 2N AUCH ... (with normahzation of the 5§ me dose valugs 1o 8 Mg dose). The
ANOV A hast effects for gooug, suhjpect pestad withia groap, regimes, poriod,
regimen-group interaction, and period-group interaction. Withio the fromework of the
AMNOVA ench 3¢ mg infusion wos comgparsd o the 30 mg ooal dose at s signiflicanos levc)
of 05, The 30 mandte infuswos of M) and 601 og were atso compared at a significance

Jeveel of 9035, Relative eoavaitabilitics weze assessed within the contaxt of the ANOVA
model,

ANOY As were abso carrped oul for imtotgasteis average pll over 23 hawrs and for percents
of feme tha pif ewceeded A, 4. S and &6 The ANOVA had effects for group, sequence,
group-zequence idersetion. subject nesied wulnn geoup-sequence combination, segereen,
period. regimen-group interaction, and period-grovp ineeraction  The offects of subjecs
weere random. end 21 ather effects were fixed, Within the framework of the ANOV A,
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each lansoprazole regiman was compared to the vehicle conrol, and asch Jansoprgote TV

regimentwas compared to the oral dose.

Resulis: A summary of the pharmacokinetic resulis for lansoprazoke is peeseated in the
foliorwing takle:
Moan Lansoprogsie Parawcters
Dicsee (g / TV infisvyon duraleon (mim)
; A - C N E ¥
Regiman 30 mg Ol ___ IO 20 L) A3 -
Crax {ngfml} 681 % 934 2 15464 17964 3588.5
Trzas () 10 29 140 0.5 0.5
ALC.. (o hind} T30 G 1Y 3625 PE TI3G2
w1 AET. oo - - . ;
1z 1.z 1 5.4 11 1.2
MET (1) . R 1.7 1.7 1.8
L. ¢Lm) 19.5% 134 12.7 1.8 0.5
ey {12 206 175 11,7 146.3
* fuased oo romgoianngs W wgitices O, [ ikt B Apprve £
¥ Praszmied a3 Varmeme Moan

¥ oE

There were siatistically sienificant differences in Tog upon comparison of the 60 snd
30 minote [V adminizration 4o the ord sdminigoation but st foe the 120 minues TV
aduninistration as compared 1o the arsl adrmimstrstion. Oy values for the 30 mg oral

sedrmdnisteced ovar 3, &0, o

dose wers stitistically significandy different from the Cppy values for 30umg lansopricole

120 minutes. Dose-nommalized Ugas valises for 30-mp or
G0-mig lansoprazole administered [V over 30 minutes were non statistioally significontly
different, Satig

life: however, the differcaces were stoall aod g ovsequential, Dose-pormalized AUC

following adminisization of lansoprazede orally was statistically significantly 4ifferesn:
from cach of the infrewennus adminisirations.

thian the wehicle contee] Tog

All the lansoprazade regimens produced sefisticaléy significantly higher mean pH values

s aren. Analyses of inlgagastric pH determinathons showed no
skacistically significant dilferznses befwaen the mean pH values over 23 hours For any of
the 30 e TV doses when compused 0 e 30 mg omd dose, There were mo ssstistically

signifcant Giffereaces betwera (e AN mg oral doge and e 3 g TV doses used in vhis

ticolly significant diffsteoces were seen in [J, iydylug differcnces in hadf-
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study with regard to the peroeat of tirae the pll was greaisy than 3, 4, 5 or 6, with the
exception of the 30 mg IV dose over 6 minuswes compared to 30 mg orel dose for pH >3
{p=Q.043).

Canclusians: Difforonces abizrvied bétvedat: ocal and inravenous values of Ty, snd
Crngs Wers as expected upon cotisidesation of the intrinsic characteristics of these routes
of administration. Hatf-lives wore similar across doscs and routes, Absalute
hioavailabilitics ranged from 0.64 to 0,74, depending upon intcavencus refesence. 93%
confidence intervals ranged [rom 0.61 w0 QT8 depending upon sefecence. Based on mean
pH over 2 23 hour period and time above vazious target pH levels, asid suppression
following administration of 30 ma IV was &t Jeast a5 pood armd geseradly not significandy
different fram the oral 340 mg doxse.

Table 1.

&1

Wimg PO 30 rog over 130 min %0 mg over G0 AT M1 rag over S min
Mean pll.
0178 3. 1.44 359 3,39
Percens of
time pH >
3 1344 £1.15 et i
4 LY Jg e 41.29 wn
. 15.02 141 34 1.3
_§ ess  weT 1@ RES
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Figure 1. Mean Lansoprazole Masma Couvcentration Timc
Profiles after Oral and IV Administrations

100 5 & Oral, Xmg

v ¥V 30 min IV, 30 me
% A 3 min IV, 60 mg
= © 120 mis TV, 30 mg
£ oo
2
g
=
10 T T T 1 T Bl K] ¥ T 3 - ¥
0 3 & G E2
<000
& Ol 30 mg
VvV 30 min. TV, X mg
RGN A 30min BV, 60 myg
1 oumin. IV, 30 mye
G 120 ende, BV, 30 o
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YORQ
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Study No. M96-486 (Vol. 1.22)

Sumurrary

Tither A Randomized, Open-Label. Coroasever, Single-Center Sudy to Evaluuse the
Tolerability. Pharmacekinctics wnd Pharmacodynamees of Muldple Doses of
Intravemimas Lansopruzole in Headthy Subscces | Prowcol M26G-4863

Objective: The objective of this s00dy was 10 doeteenunc the tolarubilsey.

phoanncokineticy and pharmucodynsmics of lansoprazole 30 mg Gincravenousty )
corpartd 00 thone of Janxoprazode 30 sy (oradly whien adotinistensd for 5 conxecurive

Jayy. Thes repon wddresses the pharmacokonetics of lansopeazale amd she overali
oo of the 24 -hour infragsatoic pH o medssrooments,

Investigaior and Stady Dates: Thes stady weas conducied uz

C

1 The principal investmausr was ] Dusing
of thie sabjects oocurred betwezn Ocinber 9, 1 999 and Murch 17, 20040

Subjects: A wacud of 36 henirhy st sabgeces (34 males wad 12 females s panticipuwed i

thye study . where 34 sabjecis compizting all fows periods. and two sabjects eompleting at
boust one period Gl the stedy  OfF dhese Mo sabpeviv, 31 were Hispunie, (Gur were
Cancasias aral e was uf puaed 1eie Fhie 30 subjec iy Doad sereaen = S0P {ueinn © pank g
body weaghs and height of 35 3 20 3 02 - A7) veurs, 7553 =9 51538 — 94 3 ko and
IEH.T = 9.4 1 8439 - FER) om, reapernitealy

gest Possiple Copy

Sty Flesign and Bose Adminbdraticon: TRw was o Phoave §orasdgormozed. epen-Taided,
fauroway coomsaver, sing e cenler stedy # compare

[

diy. nrce duiby wtminisiralioo of a
M myg imtravertus (V) Juse of Lansopricecds sesth ang withoul polvekhylone giveot 400

(PEGH dilwens 1o an intravenous injecuan of the seficle wish PEG Sar lunsoprazale wad
s o 30 ey oral dose of lunsopruzale. (o Regmen AL one 30 mg ansoprars e c:-np:m,lu
wik adgginisiered wish 130 mb. of water o Regurtien B 3 sl ot PEG didoent teetsiriey
weus wlomatistered as an intruvenoos injuszon sy 50 mb. of O 80 N over L0 it
I Beganen O, 30 mig of lakeapeaZals dvaed 1n & mbe of PELG dilueat swun sdiminssderad
a% an intravenaus efusion in 50 mL aof C99% NaCl over 3G maneses  In Begomen (3
I mig of Linnojaiole fritved e S ml of 09% Nl was admioestered as o indravenoas

dasion an 30 ml o 9% NoCt overs 1 manutes.

Eact airse woin adstnnasivied oo
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. el
Pharmucakibnetic Regames A (Nalip Heguown © {Nudly Bmgimen I (e 16
A———— o | fiay & Pasg 1 fays Doy | Doy &
Canan, 1 00 TE EPTKz MKS G0N t2 3977 IMBE ML 03 £ 04Ta 1298 5 D167 (98U 2 JILE
T 1809 ITack tasitn a3 =00 02 =01 LER S Q5204
AT isgvhrend | FA2T & V456 Jd4) x M M5 £ 1342 180 s 0T 3XYT 3 1E3Y MIO & A4
4 CR TGS AN 17240 €S - - .. -
bt Sy (IR O Lo £33 20 agb 13X 2036 {28 3 D40 1T.Me015 1312036
MR 1% - - zok A= 1 4gx 1H Do (R FEiat
CL i Fo=3 1 6%z s uhs 59g25 Sdx25 61213 LR |
Vo tL - - 4134 1333 LER 3 W] 13 s X4
Lot Lanadpespatod
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Paradcicr Dap T Doy & Daww ¥ Dy 4 a1 Duy 5
Crnaa el 1244 =22 8 1524 - wg T TSIV 182 Y 820 2 a2k T 5:4:».5,:;31 T ORdE M- 14A T
Topeax h e=a7? Tixok K TN CETT Y] S =411 Y cF
AUCs tnpseemly 2305 2 2I0% 10T =2249" S0 1=2196 3767 214 5 SANG = X523 $53 72 %013 ¢
¥ £.IN 0 YRR | .- - - -
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Pharmacokineiic Boprmwn A Nz ldj Regimen £ (N= 18y Hegimen U3 (N=aMo
Fueummeter ) Day 1 e & Dav 1 Gy Day Fiaw §
Cogge Amghml_ 2T 2 3% 1452 ¢ K5 &5 (451 AVRG IRAY & ATH 414 2 3510 1HEs ER nER]
Topar 4t 1.7 xMad I 5 »ath (L " .z RIS LR
AUCryingshvmbs 2476 2 et LHIf = 2919 6T £ 0AF4 37060 p 4%V FdEL = 255 IND! = 1GGT
ol OQFF 1375 §1 e {322 . ‘. - .
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Voo FL ¢ e In 22 %2 T = 3 1nF g2 lafrelw

E feginzn A Lsrooprareic 3oy QG0 = S days el
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Bogimen [F  Lansagraznie Wy mg wol 11599 8003 QD = 9 sy 131 Sunsds 1% mbuann

* Afaishide Fondvaibabed2y lraved e preonl oxiermnanes, wet Begimes U on £ 3 foderefa e

ATV L TN 3 prcudy. 51 afedn d dhe o ise

LN
Kmit o Mewid

+

3 Evamacioate ol 1 - s s on aghiniread (eay rer
-

N

[ " I

Appears This Way
On Original

46

Ado) ojqissod Jsog




O Qay 1 and Day 3, the cemral vatues for total lansoprarode ©mny sl AUC 1. with ora)
ixBaEDistEiOn (Reghmen A) were 30 - 53 and 73 = 772, respectively, of those wish
ititravenaus infusian sdivenistesaons (Regitnenx C and 131 The froclion of 141 v5 reead
tunsaprazols tp plasmas folleweng arsl admdnisration was 93% o0 both Bay | o

Doy 5, ard was §% and B4% on Day | and Day 5, respectively. following citber
imraveanous adminicirarions, The twe ane cidel tekis procedure baddd o afulyses of
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Figure . Mean Lansoprazole Plasmg Concenfration - Time Profiles om Day 1
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Figure 3. Mean Lansopruzole Pfasma Concentration - Time Profiles for Regimen A
{Oral Admivisteation of Lansoprazoic 3 mg QB
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Figure 5. Mesn Lansoprazole Plasma Concentration - Time Profiies for Regimen 1)
(30 Wiinsle Entravenous Infusion of Lanseprazofe 3 mg QD with 6.9 % NaCh
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Figure 7. Mespn Intragastric pld - ‘Fime Profiles for Bascline and with
the Admtaistoutions of Reglmens A — D an Doy S
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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 21-566 Brand Name Prevacid
OCPB Division (1, IL, 11} I Generic Name Lansoprazole
Medical Division Gl Drug Class Proton Pump inhibitor
OCFPB Reviewer Tien-Mien Chen Indication(s) GERD associated with EE
OCPB Team Leader Suresh Doddapaneni Dosage Form. Parenteral solution

Dosing Regimen

30 my intravenously over
30 minutes every day for

up to 7 days
Date of Submission 12/23/2002 Route of Administration Intravenous
Estimated Due Date of OCPB Review | 9/15/2003 Sponsor TAP Pharmaceuticals
PDUFA Due Date 10/23/2603 Priority Classification Standard
Bivision Due Date 9/23/2003

Clin. Pharm. and Biopharm. Information

“X" if included | Number of Number of Critical Commaents if any
at filing studies studies
submitted reviewed

STUDY TYPE
Table of Contents present and X
sufficient to locate reports, tables, data,
efc,
Tabular Listing of Ait Human Studies X
HPK Summary X
Labeling X
Reference Bioanalytical and Analytical X
Methods
I. Ciinical Pharmacology

Mass balance:

Isozyme characterization:

Blood/plasma ratio:

Plasma protein binding:

Pharmacokinetics {e.g., Phase ) -
Healthy Volunteers-

single dose: { x 1 MI5-306
multiple dose: | X 2 Studies M01-307 & M96-486

Patients-

single dose:

multiple dose:

M01-308

Dose propartionality -

fasting / non-fasting single dese:

fasting / non-fasting muttiple dese:

Drug-drug interaction studies -

In-vivo effects an primary drug:

In-viva eflects of primary diug-

in-vitro:

Subpopulation studies -

ethnicity:

gender

pedialrics:

gerialrics;

renal impairment

hepatic impairment:

PD:

Phase 2.

Phase 3

PK/PD:
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Phase 1 and/or 2, proof of concepl:

Phase 3 clinical trial:

Population Analyses -

Data rich:

Data sparse:

. Biopharmaceutics

Absolute bioavailability:

Relative bioavailability -

solution as reference:

altemate formulation as reference:

Bivequivalence studies -

traditional design; single / multi dose:

replicate design; single / mukti dose:

Food-drug interaction studies:

Dissolution:

(IVIVC):

Bio-wavier request based on BCS

BCS class

1. Other CPB Studies

Genotype/phenotype studies:

Chrenopharmaccokinetics -

Pediatric development plan

Literature References

Total Number of Studies

Filability and Q3BR comments

“X"if yes Comments

Application filable ?

Commenls sent tg firm ?

Comments have been sent o firm (or atlachment mcluded). FDA letter date
if applicable.

QBR questions (key issues to be
considered)

{1} 1s pharmacokinetic/pharmacodynamic data obtained via intravenous route
supports the proposed dosage regimen relative to the available information
for the currently marketed oral defayed release capsules?

Other comments or information not
included above

Sponsor currently markets oral delayed release capsules. The current application
for the intravenous product relies on the data for the oral product (NDA 20-406).
The three included studies obtained PK and PD (acid suppression) data from oral
versus IV ¢cross over studies in healthy volunteers.

Primary reviewer Signature and Date

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
9/16/03 04:46:15 PM
BIOPHARMACEUTICS

Suresh Doddapaneni
8/17/03 07:37:09 AM
BICPHARMACEUTICS
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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 21-566 Brand Name Prevacid
QCPFB Division (L, II, IIT) 1] Generic Name Lansoprazole
Medical Division Gl Drug Class Proton Pump Inhibitor
QCPB Reviewer Suliman Alfayoumi Indication(s) GERD associated with EE

QOCPB Team Leader

Suresh Doddapaneni

Dosage Form

Parenteral solution

Dosing Regimen

30 mg intravenously over
30 minutes every day for

up to 7 days
Date of Submission 12/23/2002 Route of Administration Intravenous
Estimated Due Date of QCPB Review | 9/15/2003 Sponsor TAP Pharmaceuticals
FDUFA Due Daie 10/23/2003 Priority Classification Standard
Division Due Date 9/23/2003

Clin, Pharm. and Bispharm. Information
“X" If included | Number of Number of
at filing studies studies
submitted reviewed

Critical Comments If any

STUDY TYPE

Table of Contents present and X
sufficient to locate reports, tables, data,
etc.

Tabufar Listing of All Human Studies X

>

HPK Summary
Labeling X

Reference Bioanalytical and Analytical X
Methods

1. Clinical Pharmacolegy

Mass balance:

Isozyme characterization:

Blood/plasma ratio:

Flasma protein binding:

Pharmacokinetics {e.g., Phase i} -

Healthy Volunteers-
single dose: | x 1 M95-306
Studies M01-307 & M96-486

multiple dose: | X 2

Patients-

stngle dose:

mullipte dose-

Dose proportionality -
fasting ! non-fasling single dose:

fasting / non-fasting muitiple dose:

Drug-drug interaction studies -

In-vive effects on primary drug:

In-vivo effects of primary drug-

In-vitro:

Subpopulation studies -

ethnicity:

gender

pediatrics:

geratncs:

renal impairment:




hepatic impatment:

PD:
Phase 2:
Phase 3:
PK/PD:
Phase 1 and/or 2, proof of concept:
Phase 3 clinical trial:
Population Analyses -
Data rich:
Data sparse:

. Biopharmaceutics

Absolute bioavailability:

Relative bloavallability -

solution as reference;

altemate formulation as reference:

Bioequivalence studies -

traditional design; single / multi dose:

replicate design; single / multi dose:

Food-drug interaction studies:

Dissolution:

{IVIVC):

Bio-wavier request based on BCS

BCS class

Ill. Other CPB Studies

Genotype/phenotype studies:

Chronoepharmacokinetics

Pediatric development plan

Literature References

Total Number of Studies

Filability and QBR comments

“X" if yes Comments

Application filable ?

Comments sent to firm ?

Conunents have been seat to firm {or attachment included). FDA letter date
it appheable.

QBR questions (key issues to be
considered)

(1) s pharmacokinetic/pharmacodynamic data obtained via intravenous route
supports the proposed dosage regimen relative to the available information
for the currently marketed oral delayed release capsules?

Other comments or information not
inciuded above

Sponsor currently markets oral delayed release capsules. The current appiication
for the intravenous product relies on the data for the orai product (NDA 20-406).
The three included studies ohtained PK and PD {acid suppression} data from oral
versus IV cross over studies in healthy voluntears,

Primary reviewer Signature and Date

Secondary reviewer Signature and Date




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

Suresh Doddapaneni
2/8/03 10:02:16 AM
BIOPHARMACEUTICS




