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! MEMORANDUMN wpcxmwozmmanmwim
: . Rdlic Health Sexvioe

CATY 3 26 July 198%

T0 s suphen B. Predd, M.D.
, Division of Gastrointestinal and Cosgulation Devg
P:cdsctj (HFD-18Q)

FROM : C. T, Vimmnathan, M.D.
Acting Director, Dlvisim of Bicpharmacastics (HFD~420)

SURJECT @ Surmary of NDA 19,810
(msmmh) 20 ng and @ xy capeulss
Herck Sharp & Dahme

EACRGROND
mm,azo is tha subwmiesion :cr!.mmk(maml-) 20?‘
_ulohanhtimtedb-uhid::h poa Lt

ckuocanti Cer oEpas bean showvn Imih
:wwmzmmﬁi%m,mwmw
gﬂr&c o]l pecbrane. Al tha dnxy is cleared from

lam & few baure, it inhiibits acid in vivo for mch lanEr

ardistnb‘aduinistaredmda.ﬂy.

Whhutnﬂvuymtabolizdbymum. with tha setabolites
tirgg vexy low oo no —mtazyactivity- Iittle, if any, of the
drug im excretad trchanged in

Cosgrazole in idlydegmdedwﬂc::ac{diamﬂitimsandmibms
relatively pooy b.toava.ﬂabili shiry given orally without
co-administration of pH-buft agats o tot stetic coated. LOSEC has
?mdm‘lcpadummnm (hard galxtin) enteric-costad granile

RISCUSIT

The spanscr bag submitted numaraus stidiss conducted during the
davelopment of IOSEC to assees tha abeorpticn, distribution, wetabolism
and excyotian of aseprazole. Ihess stiddies fncluded pilot studies on
formilation development, single—doss and mitiple-dose pharmecokdinetics,
bloacuivalence, disposition in the elderly, tha mmlly {mpaired, and the
Y , ad food and antacid {nterncticn. The feemudations
used in the stidiss included intravencus dosing, uffered and wuffered
supensios, uffered saluticre, encapsulated uncoated grersiles, Phase IT
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in sevarnl shiisng, e results of one stixly showad a mean (roxe) voluoe
of distritution of 0.31 1/kg (SSfSrRes , & sean elinimation half-1ife
of 0.9 hours M2 trd & mean clearance of 530 ml/win %
Ttw poan total reoovery from trine myl feces (exgpreasdt as per

ST . The pharsscoidnetics of coeprazola
appear to be dose-dependant. above 40 my given imtravwoously, & wes:
irdicated by a non-linear incresse in ADC in a stdy wbers doses of 10,
20, 40 and 80 wy IV werw adxinistered. .

Tha peen bicevntlability (F) of a 20 mgy capeale (Fhase IIT formalation)
was 0.5 whati corpared to a 20 wy intrnvenoos doee.  After
repontad (20 x3 oncm daily for 5 days), tha paan AC inczeased from
0.73 ﬂmmay1m1.zs nicromolsh/L ST S5

. o day S, the mean Owol Incressed fiom 0.624 microm) /L €T 5% ™
" day 1 to 0,754 wicxomsl/L T Ui tarences

PTG on day S, ard these

were not statistically s [carif. The mean bioavalilability was 0.4

on day 1 and 0.5 (T 77} on Gay 5 and the difference
was et dgnificant. Howver, in aother oultipla—dosa study (20 w3 oocs
daily for 8 Gays), there wes a statistically siomificant increass in ADC
betvas day 1 (0.99 nicxomalsh/l, m‘é:’:._m ad day 8 (1.4
alcremclsh/l, range: 0,1% = 6.56) but the weewr Canx o dayr 1 (0.607
ricremcl /L, range: PEGITROSM ws rot significantly different from day
8 (0.79 micromol/L, mx;u_i T AONRMY .

A bioeguivalencs stixly capering Phase IT (Lot No, HA15-2~5) and Fhase IIT
(1ot Ko, B415~6-1) czpeule formtlations did not demcnstrate tha
equivelere of the tuo formilations (908 onfidence interval for A zmd
Ot were 68.4% - 122.2% end 87% — 154,28 respactively with Hase I
capoals as refoawos). This lot of Fhisse IT cepouls formlation wes uned
mtht(piml {sporeacr'’s dctarniration) Axdeaml uloar dcse resporoe
sty (I~260). .

A Blosuivalence study coxpering Fhase IIT (Lot No, BA31~7-7) ard IOSPC
(Lot Mo, R421-9-1} capmuls farmlaticons wes egquiivocal ard was

a5 ot denonstyatl. g the bloegivalenos of & cliniaxl lot to the fiml
mriet irmge forwilaticn. The 90t confidence interval for MX (log
transforval) and Crex wacwe 93% — 123% and 8%5% ~ 1332 rempectively with tiw
hiase ITY capsule ax refeTence. The sponscr claimed i veleocom bamsed
on RZ only and & wider confidence cxitaria (80% ~ 125%).
Furtharmere, the spasor ratiowiizad that discarding the data from oo
subjact, whem they considered to ba an outlier, narrowed the confidence
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dispoeition of omeprszole in the eldarly wos studied after the
mnhtzutimofmmmoaoluﬂm. Ceepariscn of the data to that
ctained {n yory, healthy smirjocts indicated that the pre-systesdc et
systenic alimination of oxeprazole {8 redxwd in the eldexly.

In a study in patiects vith cironic remal insufficiency, the

constants for intact ceeprazols ware within the range of
those reperted in yourg, bealthy subrjects. Howevar, the N of the

ita wore nearly tripled coxpared to young, healtiryy
ajecta. In patisnts with liver cirrbosis, the rste of elimiration from
plasea af cmeprazole and two of its batabolites was mbstantially
dacreased as conpared to young, heaithy sibrjects,

The rooults of stidiea lookirrg at the effect of food on aeeprazole
bicevailabitity wors rot definitive since mibjects ware not administersd
tha dosa wdar trim fastirng conditions.

pissalution testing of coeprazola capsules $mvolvea the assesmment of the
intagrity of the enteric—costed granules st well ss tha dissolutimn
characteristics. Acid

500 ml of geatric g (ISP, without enzymas) at 37 degroes C in a U
dissclution apparats (Mo. 2, paddie} ab 100 rpm. The grarriles ate then

for residonl omeprazale. 70 test drug relscse, the sane spoETw
to qastric fMuld {s cooducted for 2 hoaw (on different: urnits sinos the
umnita testad in the acid reaistance phasse are destroyed), bt than 400 ml
of pheephate huffer i addal to changa the o to 6.8. ard
stircing are waintained for ancther 30 minctes (post neutralization) at
which tine soples are withdrme for anslysis. ganples are analyzed for
coeprnzole contaat using & revarsad-phase HPIC snalyticel method with
detacrion of ceepmarcle by UV abearbencs &t 280 m.

fe.es wisixde,s

I. Ip Yiw studles:

In a subadesion dated Pabuuary 6, 1982, tha sponacr attenpted to clarify
the exact fomdation which would ba tha final market fosge. Frox that
submisaion {t that tha fimal sarket fosge would be tha Phase ITI
famlation has also boen called EOG ITY, formida J, and has batch
numbery designated as FAII~7~{ J. Several of the bispharmacertic axd

clinical studies wrew condocted \aing this farmlation of BOG 13T and tha
in vivo bioaveilability of omeprazols frem this forsdation has been
adequataly demayatiatal., Tharefore, frax a bicharmecsutic point of view,
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ogosre and NUT @ disscived in @b ninutes (pogt acid eposure) wouild
ssmme that all lats meet the disaclution specificxticns and provida
adequate lot-to-lot quality catral.

mmuwmma&:muwtm«rmtm(m
could be conducted during Phase IV).

Cr Cher—7 _

C.7T. Viswamathan, Ph.D.
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Prupared by Kicholas X. Fleischar, R.It., H.S.

FD Initialad by Tran for Mai-Ying Huang, M.D. 7-5-89
FT Initialed v Puil Hepp, Pharm.D, 7-21-49

oct Orig. NOA 13-810, HFD-180(2), KFO-420(Vish, Johrwce),
D426 (Flalncher) , HFD-344(Tumer), Chron., ug, Reviewsr £iles

RI:mfs PCr 7/5/8%/rev.7-6-89/xwy, 7~20-89/rev, 7-21-63/ 1w, 7~26-8%
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formilations of cosprazole intandel for cral administymtion. The ertaric
mm?‘.wmmumotl « by acidic qartric cotata.
I06PC is €0 ba aainistared onoe y for tha short-tars trextzant of
dcamtnddnd«al:.liom, reflux ascphagitis or pathologioal
hypersecretory conditiona.

Brsicichenionl Propartiss

Omerrazcle (UGSAN] 1» S—oarthaogr -2~ { (4-oethoey-3, S~dinethyl-2-pyridinyl)
pethylj~sul £iryl |-1H-banzinidzrycle and has also beai refarred to as MK~764
and H 168/63, It has a molecuisr welght of 345.4 and tha following
struchurel foraalar : .
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R T oo SN i
Ooeaprarcle is a nartygqrosoopio, cxystallire powder shich ia very slightly 1
scluble {n weter (om. 0.13g/1), however, paltbility incresses with 3
[ {eceeds 1m0q/Lino.mMmmmth). It in

frealy scluble in 95% ethancl ant dlchloromethens. The opomd has pRa‘s
of 8.8 ! approdimataly 4. ]

I06PC capsulea have tha following qualitative and quantitative [
capeslition: _ o mrm—e — !
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chargee {rvolving the anteric-costed gramle forsals ans that weze ueed
in Dhase IT ard IIT clinical stxtiss. In the Chemistxy, Marufacturing snd
Cortrols section of the NOA, the composition of the cnpsules lists sn
altermats ataric coating method, In & xeeting betwesn MSLD sd
oA on Moil L4, 1988, the altarmate costing issus was discusesd &l MEHD
to subait blosquivalencs data for the formilationa from tha
two diffaet . Tha developoantal mrewry iz atiaded
s Mppardix X (& p?;-). Tha tahulstion belcw identifies the faomlxticors
ot * ead whduw&wdwidmmmdclh@
studien of efficacy and safety, (Sed Suecary Coemwrt §10 for further R
Yaritiont! palieauiil S P R
t } frviy Sverreion gy botpere  wy(eb  derwwdd Jos wwber | Petey Pits
Koco-ovote phamarchionslog bty 1 Taseag ity PAII3 13,08
e and P& dvstad
Al Ll obrr it cumreblont Mae -t " oy oot 11 LIRS ",
Plosmatrtlanrs of Peds 1L ol a2 § s 3 my 18mx 3t} »is-2:4 Ly
Phiar {1} Crpente Prrvnletiom 5o % og foed $51 Mmitad 1. .
Hormimairees ol Moaas (L Capmie Tatis e ug CWCK 311} ittt e ond®
Prownt ot jba aud Capumite LUK 0 oy 2 g (Lomecy it [
Wt{ent « Pond us Slomrel Likility 1344 Ty M em toX 1T WAL 1.0
-rve P omg WCE AL BTt o 30b
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N pat e s
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Dissoluticn testing of LOEEC involves azssematt of the gﬁ ity of tha
attaric-coatad grantles as wall s the dissclution acia

resistance is tasted Arirg & two hor expesure to 500 al of gastric fluid
, vithout enrymes) at 37 Seqxwes C in a 6P disecluticn spparntus (No.
2, paddle} at 10C rpm. mmlnmﬂmmlyugatwm%h
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. e Pescriptioe Yo , potd Seofweust fa . o o Wis .
; 1-744 10 sg BCE IT IR m 1012 ta 16 wda?
i‘ =171 10 sg ECC 1L (VLI #01 $1T fa X0 wix
T-263 M0 mg BEC IT BKIS2-S n 303 te 10 wia® {
P ey BCC SN WISl 1 037 tw 1 win .
t-31¢ 30 wg LG 11T B 21aTaT . 02 ts X0 nis M
10 »g (LOSECH w1le9-1 "m 991 fs 30 nin .
19w OSEC) M- 41 il arome !
)
t-182 30 me (ECC T11) M13b-l W1 €51 4x 1Y wis :
T-29% 20 o (XCC IIT) | 238TH Y [ 363 02 is X wy
1-211 30 »g {BCC TT)  RALS<2-Y "1 971 4 10 wi»
‘ H413-24 bl 24 31T ¢3 10 wim
F 1307 20 wg (KT IU1) B431eI-d "t *1 1» 30 aia
Y f Lenge of ofr tepaxlan 2 Kt sncaprelated
1. The firm providad onl 4he mean results of dissclution testing, ~Por —— ———""7""
sulmiseions, the fire should be advised to provids the Individml
reeiits of 12 dosage units from dissolution testing of lots used in
bicavailanility studies.

Chemistry, Yarufacturing
:mmm.mrumwmumocmﬁmm ingyr
nintes. mmmaqumumcﬁ

fluid and a pockile spead of 100 TpR vead? The TSP rethod calls forr
750 wl of 0.1 N Ipdrochicric acdd.

. Cosstion 2. At the and of the &cid challenge, Wiy doss the firm
analyzs tha graniles for yeaidaal ceeyrazole whersas the USP mathod
wummamﬂmmmittocdmg

r" Quaction 3. The fim's cortinuation of the test fox roloase
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i kraer 2. The {sesa of veing
5 devalopwental work done by
'.-\ discoversd aneprazols

§ xpe would be wers.

o spoed vas maintained

D¢ VIVO FTOES .

ttat 21 studien (referyed to in this roview aa Study #'s
1+21) in sppoct of the human Qunmockinetics e bicavalilapility sectin
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T batlarud) [ sadivituiis, The dtianed tensl fumecion
ety ol tiokett ¢F Sauilvidasia Lo ohtis vy
grong bef 0 gppereny slfac) wa empressls
aqut:m. e St €(4 slaw ton antretion of
netshal{ven,
1% 1-1% 1S aq T® -4 §Ptalal L et reLipdiea,
o ey 2¥ u} * :.—-wmh l:uo::r:::::..;n Rroevetishle
T eg MMl KT DT W8 BII-T-IE Crew the BCC fapicie. Repraiod odaifincracios |
Sapoals of 4k vy A9 (D) ey coman (St Litor2e of
frptolrgrd pihedoppiorsy ‘::-n-:::uu' o
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evecoget 230~sa wiinidhod 0.1-8.5 e, |
teepectivaly.
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4404 Oel Bulutimn [ TR RI/aa/l TIn’S, eunpresale o vomplotaly
U0, buffared) :-:sr:'d‘:xmn:u:q i g, . wwte elalles
relvatones
afafler pro-eysranyl ; srstowis sl.u'?-uu- i
of mmajesarle, The slixivetion o awpresais
alabetireg 4otTososd La Lamasrt wEIR O
Iadtvidue) frefoment ta tevel fumetive i
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™ T34 woag te (i 4 EYel, B La perfencs WCh themelr bepatse fapedremat,
E S XY thi tystamie sllalostise ¢f stepenssis e
;I-::Y-‘al. ;::vutn tqutll T & Mg ithy volomtonra,
' - g legivelp Yottasalenmiton.
40 st misciem S MOl Aborrprion wee n-un‘?f« Bloavet Labiitey
("7, Yelfnmrvdy 2.3 vas sesrly MBOS, {aflciCLiyg dacrasmnt pre= t
FT4Cm1¢ Slintaatfon alse. The eltmlsstion of
smepeosels mntebulitng vas Suvbal elover !
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aC, . Bleeme 1abil] e~
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£33 [ 2113 £ n ey Seel 0 W3 Abiulstreting of tnsptimls sapeeies ofch
X 11 capecie [ L ] siogle of tepedcid dee of oocacid (Wasles
: umuuwmwncnwnmu
¢ 1-33 W-wy Bra) KO Ii2 85  BANleTad 11 wffedt sn U Dilawwellebility of muwprisels.
‘. sapenlse
4 » atagla dams
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P T1 = Fosns IT emtoriz—eartad gramia forwalal bk
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In axiition to the studiee listed scpma, the firs has alac mimitted

mﬂamtiw:hﬂiu(u.{nl in tha form of rwrints of jarral
- articles) whiich oantain informetd ph an Tegrding the weagrenent. of
s levals in biologiomd- ﬂtxixh s mpportive stdfes will-ba— —— ———

referred to in this reviev sz sxh, 'he d{ffersnt formulations used in
the above 1listad studien i eqplained {n Appendiy X, mso-;rtzuqm
of soma PG 1T snd ITI formulations ware wads by adding acoe of the

enteric coated pellets to a larma sermile.

- X Seportive slaxdy 1.
i Title: -

pochanism of Acid £ Ooeprazols. ’ 23

118) 11116 o O soand 3 Castroarterol 1986:21(Supnl

Sommets 3¢
t 't
| e

Bffoct of Omeprazole on Castric Acid Secretion in Man. Scamd J_ 5
" Gastroepterol 1986121(Supl 118) :105-107 . F}’i
4 Oxpet -:'fl
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Acld irhib charsctaristics of omeprarole in wan. Sand J
19&5!20(!.@1 103} :1105~12.

Rosearth Iabcrsteriss, AS Easalw, Molrdal, Suaden
wmw Sahlgrens Hoepital, Gotherbury, Swvedan

: |
alxhulﬁ oo 20-00 lmpuuim '
=] qivun -g cmepTescle ‘

, IV, Bty 1, (Stxdy Oodle T-304<1)
-t it )

;' Boavallability of 8 168/68 from supenwion ad ncoated graniles.
‘S Qriective
“Mmﬁ““m“mﬁ“ﬁﬁmm‘“g
d!.nolutimm of & molid Somage toumtzubimlihbility

Drug Dosaoe Yoo Uwad

A. Casrrascle huffared susparsion (2 mg/ml) oaxaining
s £ mecl soditm Bicarbcrate in 30 ml (GH o)
It ¢ % 362-1-2.

- ——— e nma

L
E

\
B. Gesprascls uduffersd susparaion (2 my/l) containing 60 s )
cseptasole in 30 ml GH adjuatad to 9 wi

mmmautnmutmm.vw } cortaining 8 ol podivm
bioarbenate in 50 xl1 G adjusted to 9§ with ¥aB). Iot ¢ H 322-7-8.

g
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cmepcasole. 1ot § K 370-1-2. .

diseclticras of the trooatsd waa testad in phoephete toffer,
m;ﬂ-‘.s, um'mmmwzﬂwtwvnmmm
at 3¢ xintee. .

Qinfoad Irveebiontoos end suxty £l
Per Lrdxxy, YO

N Piltewnt, BO
Tars-Ov Elychert, B %o

e

Fhady Protoosd

$ix hedltiyy Wale mijects (eyes 23-26 ywow, weighing 68-85 Xy oagletsd
mwﬁmmmmmm erivsion caritariag a.)

21cod saaglea wece takm at ©, S, 10, 18, 3, 25, ¥, 40, 50, 60, ¥, 120,
130 ard 340 nintas post-douing of esch trestanct.
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YA '.,3‘
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m Sellstod eout fured mrested
vatpoas yoa sSuiptation earsiea

At (panl il k) €,7440 .40 ,1308,84% .44 10,792

AYC IV rol mesp} 10 €1y, 1
Cons Cpmentcgoily t.he8, TR L PRI 144 P L. YL A
By Haisl 13417 [$ 1193 Pl P

29,99 tewapsirod Ao Bulfatod ovipenpion)
AUCT srea wadat AN Plites amipetale oonaes~
rstlmmetine purve

Cooet PO plsiae evoprandis wmagrorration

[ 1 shes Wb ©

- a -t
ATy €y *™E 6, 070 qiven a0 amekism

gooneart' s onclusioog
1. The bioavailahility of the uwduffered susparwion ves reduosd to 4t of

the buffared mupeasion, howwar, the Toax &t decay ware similar. The
reduoed bloavailability i most prodably dw to degradation of cmeprarcale
in the acid envirarneet of the stomach.

2. The Blsavallability of the uncoatad ¢ranles vas reduost to 73t of the
mmwgﬁnumzmdmtomﬁnduﬁmnuoftbc

ucoated grariiles,

Conects

1. Raaoy validatiors data ware not provided with this study.

2. Metabolits concentrations were nct G in this study. Bowvevss,
since {t has Leen statad that the idertifisd itss have to

pharmscclogionl effect ant the aln of this study vax to look at abscpticn
phancoens, the caiseion of etabolite analysis appesrs justified.

3, The firm 412 not provide documertation to mygport their conclusion that
e dacay of the plame corcartreticnrtime crve from the buffersd and
wnnffeced suspansion prooasded at the sans rete.

4. ™a use of u norpsraetric statisticsl teet may not be warrvantad ant
the firm should provide huetification for veing it, ANVA with oomperisan
of maans (Dircants mitiplerarge test] indfcatas that the ADC frem the
thres trextmacts &re differet,

Y. Bhuxdy 2. (Shady Coda I-204-4)
Title:

sloevallabllity of ¥ 168/68 from wcoated gramiles with different in vitxo
aloualution rates compared with huffersd mispeneion,

Shiective

To moowrs the bicavallabliity of assprnicle giveo as two different
formulations of unooate? graziles ard &s a buffered suspawion.

eta vy vl
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A X R~ (a1d unocatad grumile formilation of crspresale with high
in vitre uvtion rete, Lok ¢ X 370-9-1.

0 2 4n bard qulatin cepecles (aize 1), 30 xq cosgrwacls/ospells.
ot § B 415-1-1,

O S - (8 100) \nccated granile formiation with intecmedists
disecd rta, ot § H 370-6-1,

D, Buffared suspeacsion « & sustersion of micronized
bicarbxoats sclution, 60 m/30 al. 1ot § B 410-1-3,

B.

C.

& in dim

dissolved wes abeaTiancs
&t 300 ma in a spectrophotooeter veing 1 co flow calls, Disintegration
tine of the £111ed oxpeilen was detsrmined by the capsues in

A
5
5

The sbdy frotooal sgrzoved by the Bthical Committse of the Unfversi!
ofcot}uianv,a.md:f i ol
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and reprodacible
oxves for cowepmesale (n plasok weze 1,1-8.7%. Thw mean
intra~day ¥ of single caxantzation standard sets vas 0,8t (rwge
0.4~2.3%) and the wean OV of Inter-day quality oontral sarmples vas 2.5%
(range $8.%-107% of recovered spixe) forr cosgmasols in plasea.

TaiCs
Pullceel ¥a Y bor 2 00
suspansion s ewpevive

—

AUC (ymel 1°3¢n) 4, ¥8210,01  €.34%0.5F 4.30%1,18 4.3038.64
AUC {8 ral sesp)  LOO (124} 43433 244
Coyg Tomod 173 3.Y4ER,0T 4, 5420.97  4.0020.9¢ 4.4320.48

Von (N 10 0 » 1

LUCt arve vefer the plessms omepcsnin wenten~
trotion~ting eupee

Caap! PEAR plachs semprepala odagenisotion

T Y e O

AUC ant €L a0 gloer a0 mesnfTK b de
li:’_ﬂ 2 sedian

— - -

hare vers ro statistioslly significant diffarercas betwea: the farr
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YL By 3, (Study Cods X-208)

Titias

Tharmscokinetio Study vith 1o-Tabalied ¥ 168/68 KMinistared Orully and
my

Seckive

To evaluxte the abearptim snd disposition charscteristios of & sirmgle
irtrwvencos i arel omeprxrols Goes.

Do Townos Foree Used

ﬁrn:icwti amnlatmm‘ mmuﬁg d.uut-avitu
Ve (Y'Y

sodium bimmrtorata ol %f to tha he

firal sclution (mimumosmp-usu-z-x (18 m-x-:)
qu«m.mmﬂmwmmmmmya

ﬁnmldaaqntummamcimy sclution of radticective
cesprascle in e glyonl 400 shich was @iluted with a scdium
blcartonate s&l ¥ prior to the egerinent, The firm)

sclution (oxbimetion of batch "l B 404-1-3 and H 322-2-8) cotxined 20
:zofcuprnohinslxl srd bad & ecific rmdioactivity of 1.08
cinionl Ivvestiomicr(s) and Btxly Site

Per Lircdooryg, W.D.
aarl Gxear Reurdh, h.D.




Blood sarples were drxvn from an antecubital vein at 8, 8, 13, 13, 20, 28,
30, 40, ard %0 minvtes ad I, 1.5, 2, 3, 4, 5, 6, 7, &, 10, 12 anxd 24
hours post-dosing and collectad in heparinized tubes. The plasme wos
separated and stored at -20 dagress centigrade util analysis.

Urine wvas collectsd pricr to dosing and st intarvals of 01, 1~2, 24,
-5, 69, 912, 12-2(, 2448, 48-72 ard 72-58 hours mmﬁ'q;
mlumadjwt.dtam?ddﬁzzumam:mmmﬂl
analysis

L]

Feces ware oollectsd quantitatively in ¢ daily pertions and stored frozen ..o - ..
urtil aralysis.

pioanslyvtical Methodolory

The conoertxstions in plassa of ceaprazele and the sulfone metabolits of
ceagtazole (X 168/66), ware Setarminad in hxman plasma and urine using 2
specitic, secwitive, limear, sccurate and repradicihle HPLC method

ighad in ¢ 300 (1584) 247 (analytical site wes hot
spacitiedi. The assay validation regort was included with the study
report and indicated the asszy to ba spocific, semsitive (the limit of
Srtarzimation of comprazole in plasoa wes 30 mle/L with a melative
stardard devistion of leas than 10~1%% and sarsitivity for
hydraxy-coscrarale in urine wes 200 moole/T), lirsar (plasma method was 30
eole/l~100 micraxle/T and urine method war 200 mrole/I~100 nicromele/L)
and reproducihle. The intrz-day CV's of the standard axves for

le in plamm and hydrowy-cosprazols in urine wvers 2.1 to 5.8% ad

1.5 0 3.2% reepectivaly. The mean {ntra-day CV.of single concentration
stardard sets waz 1.2t (rarge 0.4<4.51) and the pean CV of inter-day
guality control sarples wes 2.7% (range 95-1031 of yecoverwd spiks) for ‘
aeprarslia {n placa. THhe mean intra-doy CF of single concentration :
standard sets wes 1.3% (rangs 0.6-1.8%) and the mean ¢V of intar-day
uality control samples wes 3,8% (range $7-108.5% of recoversd spike) for .
meprarsle mdpwnw in plasma, The maan intra~day OV of single i
concentration standard sets was 2,.5% (rangs 1.1-5,0%) and the wman OV of !
inter-day quality oortyol sarples was ¢.3% (range 91.5-101.5% of recovered !
wiks) for hydreay-coweprszole in urine. .
Total radicactivity was dstarmined in plasss, uxine and fecal saxples Iy i
liquid scintillation counting. The total radiosctivity in plasma wes the ;
wo of the rationctivity of cmepemiole, the sulfone metabolite and i
unidentifiod metabolites. f
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ware analysad by the Departsat of Clinical chemistry, sahigren's X
Howpital, Gothentuxy, Sweden. ;{
pharscciingtio Analytioal Methoks }-;,;1k
mmmﬂd:ﬁiawm«tbz o md;iwdin '::(Tt
oach (ndiviam] from the coaputear fittad -t ial on 2 plaman
corcentration ve. time oxve of the irtravencs Goss taing the NOLIN X
proR . Total body cdlsarwce (THC) sas caloulatad s _-:.4
TAC - Mi;v. a0
X B3
+ o 3
m m ':'.";
.
rwmmmmnuouuummxmmwdm;mm '
aral ard {ntrevencms Goee, aftar adjusteent for differwce
Soses, AOC({i.v.] vas caloulated am

M(L.v.)-m *
NT(aral) ws deternined by the twe ¢f the linsar, aftar one hour the
log-1{rmar, trapesoidal rile and extrapolation to infinity by the tarw
Cp-last/beta. mmc—m.awmm.ﬁmmﬂmm
daternined from the {ndividial reqression Jins of the log plase
conomtration ve, tine aurve {n the post-alworptive phase.

sttent's t-tast for paired chesrvaticts wnd the norperesteis Wilomer
mﬁwmsw—mwmmﬁ ta tast the levwl of
UL,

Fealte
e disposition dharactaristics of cpeprascle caloulated from the plas

lemln following a single intravencus dose of 10 3y (28,95 aicyoanl) are
tabulated balowy

g'

i maee wome miacancaq e

Suvyect t‘" . " V. i“ "\IQ . Clsarsnce
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After the 20 my (%7.9 wictumal] oxal dome, wavivw cosgrazcle )
conoartrsticns vare attaired relatively Quickly (Twax of 13.8 £ 1.7 ain,
Omx of 1813.8 % 49€.1 rmcl/1, wean & BYX), The averwge absclute

(4
Towever, attar 98 hours, the total radiosctivity recovered in the urine
mmlymwuwmlmmm. The ekt
aliniration Mlf-Yives af cosgrarsles folloving intravencus and ceal dosing
were 0.867 & 0.251 ard 1 £ 0.357 hours respsctivaly ard the differsnce wex
mmt

The plamm ooncwrtratione of the sulfore metabolits of ceepruzole vere
close t0 the alnbum detactahle coroantyation snd rot Getsctable after 3
s in alx subjects after L.v. dosing shile high oancentrsticns
meamrrble for st least 12 haos were ford in the two yemining
wibjects. Aftsr ol dosing, the corcertrstions of the s fone ratabal {te
vere substantially Righer in all the sdrjecta.

1]
\
t
«
1
1

pearrable levels of s a8 Wil &8 of the oetadolites.
Comerezcle oauld baraly be Getacted in the Uxine ard aftaz peithar route
! adninixtstion dia oceed 0.1% of the sdninistared dose.

differerce tetween the mears (C.68% 2or f.v. and 0.36% for orul) was not
significartly different.  Grinary recovery of radicactive retabclites wex
78,2 + 0.5% of 2w 1.v. dsa ard 75.7 £ 0.9 of tha cral doea aftar 56
tours with the bulk of the excretion ooourring in the first 24 haoas. A
plet of the yadn wrinary excretion rats of each collection intecval

phasss with half-1l{ives correspording to 1.5, §

nuumm:mm:yozthtradioacti'wdoum%hammmt

(rarge 152443 ard 18% (range 14-21%} for the {.v. ard crul doee
respectively.

The swart total recovery from urine ard fecss (eqresssd as per cent of
radioactive dcoe) o 96% for tha i.v. dose ard S4\ for the aral dose and
the d{ffarerce vas significant.

Soonear's Conclusiom

1. The 3earn systemic evailability of aoprazale was about 50t and varied
abcut faurfald betwesn different individoals with the rection in this
parazetsr probably due to pre-systeaic eliminstion. Yowever, the ectire
mdicactive dose somms to have heen taken \p fros the qastrointestinal

tract as the urinsry recovery of rsdicactivity wes virtually the same for
tha 1.v. and cral dose.

2. Tha plasa levals (aftar IV dosing) of emoprarole sthibited
Geo~oorpartment okl kinetica with a apid distribet{on into a
relativaly ranll volume of distriltion with ahout 25t of the total body
cotant lccalized in the blood. Dets fram a frevions study indicated that
binding to plassa proteirs was greatar than 95t.
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1. The Nalf-:'te of creprazale is short and varies about tanfold betwean ke

.'. o . . ;_z‘.,
i. Coagrurole is elinirated antirely by setaboliss which varies, = - PR
qwﬁwﬂymm:mumormmrmmuummw %
the rovts of administration and intar~indiviswl variation. . -

5. The wajor fractian of the metabolites arw secreted by the kidneys and
about coe-fifth is excrwtsd by biliary amd/cr gastrointestinsl secretion.

Soments

1. T™he assay validation report of this study (sttachment J) ircluded
informetion for tha analysis of ancthar amprszole metabolite in wxine,
{.8,, hydrocy-ompracle, hoJevar the study report did not cantaln
data relating to thiz rataholite, Analysis of urine for this matabolite
would have provided valuable information to lard tha "alved bag* of
urine data results from msasiring total rwdicactivity.

2. The lixit of detarmiration of the cosprazole assxy in plasma vas 30
role/l, hovwver, numarous resulte wars reported shiich were below the
1imit of Getarminetion, The use of those resulta should

significant Lrpact o the conclunions frem the study,

S, Subjects 1 and 2 were dafinite outiiers

diffarent pharmacadnetic parametars. Exciuling sbjects 1 ad 2, thw
mean value for clsamance wax 673.7

C.V.'s of 25 ant 26 respectively corpered 529.8 ml/min ($C.V. = 55) arx
0.526 (¥ GV, = 62). Thiz ray be mxpeative of a bimda) wmetabolic
prttarn and may warrant further imvestimstion.

6. The table (18) shich reportad the 'totsl radicactivity' excreted in
trine and feces had an incorrect total for subject $1. The corvect total
aftar {.v. dosing anould be 99,5.

;
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mmmimxnmmmmmtmx“o- ‘

o alucisets the structize of the two urinary mtabolites of
coerrazolia in haalthy subjects glven 14c-1aballed ceoprazols arally.

wndmltwmmsoﬂctandimbm
weion (8 wuol XaRDL/30 ml). The sepersion cortained 35 micrec! of
C~1atwlled ceegxazale (0.5 mg). Tt batch ncber vas ¥ 410-2-2,

vity. The othar five mibjects collectsd wrine at intervals of
0=), 1=2, 2§, 4-6, €9, %11, 12-14, 2{~48, 43~72 ad 72-96 hoaus aftar
Sxing., Thw saxples from this group were Used both for Gstermiration of
ricectivity end for idantification of metabolites.

E

Saples vare analyzed at the Departaent of Analytical Chemdistry snd
of harsacckinetics ad Doug Metarolism, SR TN
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The aln of this Irvestiintion wes to study the influsace of the dose m
mm;ummwﬂm?fmmmmwymm.

Do fosage Yorw Upad
A. Irtravercus salution (Batch §'s ¥ 394~4-1 and B 404-2-1)

Cospxatcle vas &iseclved (n 8.0 g of PEG 400 ad to use v Ailuted
to 20 x) with & scdium bicaricnats soluticn. The fiml solution contained

1 or 4 x/al of omegxurole.
8. Cral salution (Drtch 4's B 361-3-1, K 462-1-1 amdt H 438~1-1)

mmwmmn.zgwmmmmmmmmuw
with %0 ml of a scdim bicarborats salution, The final solution contained

10, 40 or 90 »g/E&0 Ml of omgrarals, .
Cinios) Irvesticator and Study Bite
Qrmar Mybery, MO
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xiniler to previous stuties. stuty medications were administared in &
randnizad, fivewey cross-over design (1.v. doses of 10 acd 40 ug =
mﬂmum,wmmmm.ummm-mﬂmnm
& days batwoan oQeriments. Sodim bicarborate solutivns weze given
m;-ﬂmmmx.v.mmm«mumm-
atlies. The L.v. dose wvas sdministered ower five minutes. The mixjacts

specinans Collectad

Bloed saples (S ml) weare collectsd in heparinized tubes via {ndalling
canrulax & minttas poior to a1 5, 7, 10, 15, 20, 25, 30, 45, 63, %0, 120,
180, 240, 300, 360 and 480 minutes after the start of i.v, infonion of

e or orsd sdainistraticn with the exoeption of the 7 minuts
sarpla aftar aral doning. Aftar cooling et cwtirifixation, the plassa
wag transferred to tibea mmnhqmzm,mmmmm‘

Urine wax collected Quantitatively over tha first 24 bours of sech
eperimant and stored frozen wntil analysis.

Bloanalytical Methodology

Conprazole, the sulfam metzbolits of osopravcle (B 168/66), the suifide
metabolits of coeprazale (H 1€8/22) and OF-ampracole were determined in
hrxwent plasos and urine using a specific, sewitive, linmer, scoxrate st

reproducible HPLL method published In I, Chrometogr, , 309 (1984) M7 ot
the Departmact of Amalytical Chamistry, The:
assay validation report was included with the report and indicated

the asgay to ba specific, sensitive (the limit of detarmirstion of
omeprazcle And cmeprazole sulphooe in plasw vas S0 rmole/L with &
relative standsard daviation of lesz thin 10~15% and the

valoe for hydroxy-apeprazols vas 10Q ronle/l), linsar (50 rmole/I1~100
wicromale/l) and reprodocible. T intre<day CV's of the standard amves
for aneprazole, hydrogy-cmeprazole and ceegrazale sulphona in plase were
0.8 and 6.6%, 1.6 and 8,73, and 1.2%, respectively. Thwe mean intra-dsy CV
of single conosntration stamiard mets was 31.9% (Tangs 0.6-5.4%) and the
xean ¢V of inter-dey quality contrel samiles was 6.5% (ruoe 95.5-119.5%
of recoversd spiks) for cmeprazole in plasmn. The rean intxa-dry OV of
single conoatration standard sets vas 2.8% (targe 1,4-5.2t) and the mexn
CV of intar-day quality cordyol samples sas 5.9% (range 85.5-112%t of
recovered spike) for hydroxy—meprazols in plasma. The wean intra-day €V
of sirgle corcentration standard sete wos §.7% (range 1.1~14.71) and the
pean CV of inter-day quality contovl sxples was 7.4% (range 82.5-120% of
recovered spike) for coeprazole sulphons in plams, Assay validation for
the detoctio of the sulphida xaetabalite in plasenm wxs not included vith

Mothcds Used werw similar €6 mathods used in Stxty 3. The level of
significance of the Influence of dosa oa the various
parameters stidied wns determinod by Student's t—test for paired
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1.mm(mtc.v.)oanuwcmmmmmw
»g intravencos dosing are below:

R (micromal/1y 3.75 (114) 8.71 (&7)
2 (aicrosal/1y O.:Zﬁ((tsi g.ﬂé_n“]
€172 alphe (xind 5.31 (104 R
) 0.4%2 (2€) 0.593 (42)
%(&nﬁ) i o 3.98 ()
Vo (L)) c.13% (&) 0.347 (39)
&c? Qe 0.34 (M) 0.373 (43)
m{cromel/Tabour) 0.754 (18) 3.18 (33}
. (al/win} 658 (1B} a3 ()

The dose had ro signifiomt {nfluence ot Vo, Vhets, nir-1{fe ot tokal
body Clearmos.

2.Aﬁnrrmldmimolm,(ard9ongdu-pnmuth-touodng
remilts varw cbtained: e e e

i r—————t e 4w e - e . - -

10 =y 0 g g
nean & S.ZX.
(rane)

Tmx (hoors) 0.209 & 0.019 0.275 £+ 0,028 0.325 + 0.058
Conx (micTamoles/l) 0.553 + 0.1XEB J0x0.0 9.4 +1.%
NS 0.307 + 0,066 2.0 £ 0.42 7.3%5 + 3.42
(xicroacliex/TAh)

r Q.43 + 0. 076 0.582 & 0,07 0.969 + 0.124
Falf-1fa (hours) 0.40 4+ 0.0% 0.43 £ 0.05 7,75 & 0.11

mmwwmw&mwwmmmY
mﬁm,m,m,mmrw with
{xcreeairg orxl doses, Half-life aftar the 90 ng dows was significsetly
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s lorgar then for the lower doses. thare var, howwx, 1D

g Qi ffarerces Detvwen tha half-1ifs of Sdentical L.v. and aAoees.

.E :.mmam-nmmummmqw
Ao0s waze Cloas to the ainimm detamiralble THha e
ﬂamﬂmﬂnmmxﬁnix.xﬂaﬂbumm

» in the figors below on the Jft, Tha meociwom levels Mate Tesched within

b ummmm—mum.&mmwrmwu
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recorded in urine aftar all the dosea. The maorts of CH-Cmeprwarale
recoversd in the urine aftar 2¢ hours was practicully the sams aftar
{ertionl i.v., ad oxal dosos s shown in the folloving tabtle:
CH-cweprnzole (micromalss)
f.v. PO B
10 =3 .83 + 0.27 1.63 £ 0.28
40 wy 9.53 + 0,76 2.7 + 0.9 3
S0 w3 28.7 2 L6
The fraction of the dose woversd as metabolita was 5.3, 8.7 ard 113
after 10, 40 ard 50 g ceml doses. Adjusted to the systemic Uity,
th incresxing doee,

1. Oxeprarole {e rapidly distributed into a relatively ssall volume of
Mmmumwﬁmuwau-c{mwm

2. Yo significant doseTelated change in aty parametars calculated from
the {.v. experisents vas detectad,

3. Tha mean systemic svailshility of omeprazcle after oral sdinistrationy ...

mmwmwmmmnmma1mq.

4. The {ncressad fraction svailable of uncharged &ruy soess not o be dom
mmw&umwmmmmmgmmw
sl f{de o Iydrogiation to CH-omeprwscle.

gmm
1. The linit of detarmination of aweprazcle ard cwegrazele sulfone in

plasma wis 50 mole/L and of CH-cmegxazole was 100 male/l, however, in
several of the tables of {ndividux]l plasme levels, thers ware
detasrmination.

valuss less than the limit of

2. Tha sponace's reccrdirg of the time of blcod swpling waae ret

. Tha 1.v. dosing ves scocoplished using & five mirute
infuasion. The spaecy recorded the first bload saple (at the end of
infusiomn) as "0% tiom, m,mhmottmxmﬂadumm
ﬁmmmmmnmmnammnsm
Wﬂy,mdmsv.mmmmm.tmmanm
dlscrepancy. The timing of the sapling after cral dosing was appropriate
mntmtmwﬁmﬂai.v.dmmumt

3, The spareer used a aode)l dependant methad for caloulating AUC which
peans that the estisntes of ADC are only &s good as the estimates of the
afticients and eponente (A, B, alpha, beta) of the hi-expenential
ecxation of tha two-conparteent. model. ‘nu-pamtdidrm:mwmc
infarmation on the goodness-of~fit of thelr nor-linear rxﬁ
analysis, in fact, they statad that plawem data of & few vidals wald
possmlyhawtittdbcturtaaan—ocmee—mmmx The

.
e “t,

."\::- l’
,'?'.'

Sy &

ik,
)

s




BB i SO it L il

)

AR

i, L v1o1p e S NS VAL R
e R .‘l.-H.d:‘Lvul‘ LI L, e IR 4
Sqpen e G A B
e T
.

.-u-
e, AC after tha 10 ng intrevencs dose caloulstad by this reviewc
rde frog t=0 to talast Bedsited we

arpears
ecapt far tha 10 »g crel dose which

5, Thiis revisverts iniysis of the sulfons metadclite datz agpsars to show
& signifioant effect (dacrease aftar i.v. of routa of
shinistration on the fuoomtion of this ts. Compariscn ¢f the
ratic of N silfone to ADC parert aftar 40 sy 4.v. ard 10, 40 &nd 0 g
orally shcowmd that the mean Tutios of the dosing vexe ot =" T T
signiticartly ditferwnt (Durcen’s Miltipls Rangs Test). Tha

x] &ee glven Ly, A crully) vere rearly {Sentioad (p = 0.27),

]
IX. Shyty €6, (Study Ocds X-303) Abetract 601 at IIT ¥rld Confarwnos cxt
mwamm’-m,m

T

L
wetadalits ipears 1ot o ohibit rarte depandency as the XC's (after 40 v}

putal | ‘
Doss-espcoes Jalatiorship oo 1.V, Cespruaal Bentaguetrin-otindated
Cuastxio Aid Secretion. mpnrxmvimaﬂ.c:‘;rmh'

riactivet
™ the mcisal (-1 b after {.v, &l 6.57.5 h after cral doxing)
ant {23.5-29.5 h aftar L.v. ad arnd dowing) effect on

oustTic acdd secretion of singls doses of 10-60 g

e ard 20 3y ol aoprasole in baalthy sbdects.

Doy Dosaoe Foos Dol
Irtzrwvencus ceegrzzals oorsisted of freuca~trisd &« (tatch Xo.
© B-529-3-1) &issclved fmendistely bafcre uee in a sclvert (polysthyleom
3 glyoal 400 ¢O%, ecdiun 1.} et

bydrogen

cxcertzation of ¢ 37 coepriscle/sl. The dowe wos {nfined over 5 nintes
ard the rate ves atjrted to &, 2, 1 and 0.5 x1/xin to dellver 80, 40, 20
uﬂmxymn?codnly. mmgtv;%ﬁmu
Etaric-asted gremilea omprarale (batch Mo, -7 hard
gulatin capeulen vare voed for oral dosing end {Sentirml copeles

>t




xod siaplen (7 x1} wvare colleched $n deparinised tibes 5 aintes prior
ta &d 0.0, 0.167, 0.333, 0.5, 0.75, 3, 1.5, 2, 2.5, I and 24 bours alter
1lv0 m Uﬂ s m F‘lﬂl"ﬂ -ﬂ 0-5, 1' 1!!’ 2' 3-5, " ’-!' " ”'
€, 7 and 3¢ hours aftsr o) dosirg, :

Bloanalyticsl Methodolagy

mmmmwﬂmn
m&ummﬁmm.

Parwecokinetio Meslytioal Mehodology

ha terxiral elif-1ifw of f.v. ompraadle vas Grteruined from the
individad lirex of the 10 plzmsa ccroetratime-tine curves
tzmacg:lmuuﬂtbr vid?:i.r;m.;::qﬂn tnin& (Lot
xR ¥y ’ e ty
weammed ccooesrtretica ¥ - 633). v
Ty s lé.ym{o J. Systemic xeilshility (7} of
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A0 mg L.v.

statinmticd) evlustions of tha tarminal half-life wvere mde using
wlooon's mtchad-pairs signed~rank tagt,

=

s B c e e

xwrmmmwmﬁmwm

2516 \ad C o = i_‘i'-‘ ELSTTT. gn.l-m--

acdd
& by gitting the § reduction in mean peak acid cutput (PAO) to &

The tarminel half-1ife was significantly incresssd after tha 80 ag i.v.
o Thave vas & linsar increase in the madian ADC vith increasing f.v.

dons
mnmaaﬁxﬁm greatar incresss was poats between 40
o B0 w7 for some octs, Y =

redxtion in PAO wea cslaulstad to be 24 ny. The IV &se having the sama
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sigeold Yaax wodel, Tha IV dosa that was euipctant to 20 ozl
cmepTazcle wag setizated by inserting the xaxdimal reduction in PRO ceased
Ty the el &osa in the equation far the celoulatsd dosa-Teaponss axve.
FasQlls
1. The irdividaal and sumariced pharsacokinetic peremetars are tabulatad
belowt
Aree hadur Ut plassy SoaiWACTALLst-tloe turve{iBC owlohs1) teratac) Bal{LSIn{ (50} !
stk sstenle arallabiilty(F) afune pdaselatintise of wmprsacss pingle dooisd Lo Lem {
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Spanecs's_Corclusions
1. I.V. administration of cosprarole resulted in &

&coe~dopenint
irnibltion of peak acid aztort ad & 4.v. &ose of abast 10 ug vas
sqipotent to 20 mg oral ceegxazale,

2. The xpparsct Alfference {n potency was fully accanted for by the
seller amamt abecrbed from the cral formilstion (P=0.5).

3. The pharmacckinetics of i.v. cecgrarole appear to be dose~deperdant &t
donos scmasbiare adove 40 my,

Qorvwls

1. Dissolution dzta of thw ozl formilatios used in this ctaly were
ol . (The batch no. of the capsules used in this stidy fs the
sana A& that used I{n saveral othar stixiisg for vhich diasclution data vere
mrovidat.}

2. MOVA of rermlized AT {rdicatad that the psars of the four L.v. dooes
wvers not significently different (Quncan's Mutiple Range Test).

3, Asszy validaticn data wars not provided with this stidy repart o in
the Sxamry of Aalytioml Technigues.

4. hwcaum.mmmmwﬁnnm\mm.
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X. otuty 7, (k‘bﬁy@d&!—ﬁl)hbstrmisoittmwtmmrmm
Clinicalr fharescoloyy & Therapsutics, 1985

Titls:
'ufmammmmmimu::.v.mmmmw
AiA Sacretion in Healthy Subjects
m.mmmmwymmﬁmwmmnmmmmm

vevises ainos the sonecr did not atteept to »del tha FR-FD relationship
px was dorw in study 1-303.)

qstric acid secretion as well as the pharmacokinetics, during repsated
Intrmvencus adsinistration of 10 &g ard 20 »y omxeazole and ourpare with
repeated cxral adminigtration of 20 my.

Py Qoeage Form Dned

Same as in previos study.

Sinjcal Investicator and Sty Site
Par indtery, YD

Clinical Pharmscology faboratosy
AD Hasals

S~%31 B3 MOLXDAL
Sweden

Shxdy Profocol

¥ina healthy snle wmibjects with a madian of 25 years {rame 22-32),
mum«w.smcms&u)u?:mm )
(range 173-181) wers eraolled in and cospleted the study. Incl

exlusion critaria as per protoool were »et. Daring stdy days 1-5, tha

Bleod sxples (7 ml) for determination of awprazole in plasma were
collectad in beoarintzed tubes 10 minutes prior to end of drug infusion
ard 0, 18, 20, 32, 45, €0, 90, 120, 150, 180 and 240 mirates after the end
of drug infusicn for tha i.v. dose ard at S aimrtes prior to oral dose and
C.% 1, 1.5, 2, 2.5, 3, 2.5, 4, 5, 6, T axd B hours after deaing,

Blosnalytical Methodology
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The placzos seplas wers analyzed at ths

e c-ixttry, Bicanalytical Iaborwtocy,
prie pothods used in previcus ..

I

B % Pharmsookinetic Avatytical Methodol ooy :

; The tarminal half-1ifs of {.v. cosprazala wvas determirnd from the Y
.2 B {rdividml reqression lines of the log plamwm carcontratico-time aoves -
S during the elimination phase (the save time (tarval was vsed for &y g
o’ given mbject). Tha AUC was-caloulatad using the trapszoidal rule ant in ot
R the casa of 1.v. cmeprarols, adding the area to infinity. \
i In scok with L.v. ceegrazole, the last massurabla 'E
o concetration vas higher than in the preceding smpls., These vaiuas were

5 ecludad fron the calculation of batf~1ite and KIC. ,

;: The systemic svallapility (F) for oral ceegprazole was caloulated by the
::; follawing ecpaation: 1
£ NG mg p.c. . 3
£Y =

e ANC20 my 1.v.

statistical evaluations of the terminal half-1ife were mads using
Hileoxon's matchad-puivs signed-rank test.

i'
iy - Pesuits Cmmmee e . S R 4
;:‘J In e mibject (Mo. 5), the highest plasms creprazole concentration after
& 30 w3 1,v. Was taken 2 homs artar administration. The results of this

subject have been exrluded from the phacmacokinetic calculations. Tha
individual ant samarized pharmacokinetic puameters are tabulated below:

%

arpe wdet the plamm Emcawtretion-time curve (NG umelh ),

. tecuinal MalCllfe(tgh( and systanic pvalladdlityil} aftet
. teprated sdministration of tempcasale (0 nirw healtly b
Jects, 1

3 Lok, sorvnsemel Ol

it -n: $*10ng $a20my &9 2y

|5

{ xx ty »e e, F. 3 y

& - e - ——
S

- 4

i 1

» !

" ¢
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rectlon RYSEE I X SR 1 a9 o
o Maxt
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T Sponeer's mclusions
f 3

3. Grest variation axists betwean {ndividials {n their ability tn
petabolize omeprarcle,
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2.m§mummwzommnm1.v.mhuy
After yepsstead dosing wecs linear.

:.mumwmummw.p:mwmumm
mmmmhummmmmwmmmm.

4.mm¢:p1mmummmmnamm-mjam.s

E

1, Assay valldation data vere ot provided with this sty regert o in
the Serary of Aalytiosl Tecinigues.

2. Dissclution data of the oral dosage formitation uaed in this study were

mtptwiddb:bﬂdsb.td:m.mmmcdinm:mdin\mmhnd
dinmclytion data.

X, Strly 8, (tady Code I-33B)

pelat 13
Crparisa: betveen the affects of IV and cval cosprezals an 24-hour
intrecastric acidity in heal nijects,

(. B. The pharsscodymanio 04 study s not Included in this

revied sinoe the sponscr Ald not attarpt to scdal the FY-FD relatiorship . _ .. ..
ax was &oe {n study I-303.)

Stdnctive:

acta of aingls dosss and repsatsd once-dally
of orel (20 mg) and £,v. (10 and 40 3g) csepzuzcle on
wiscts aged batwean 15 and 85,

Cral casgrasole (20 3] sas given as anteric coeted granles in hard
galatin capsules (betch No, R 431-7-14).

The 1.v. &oee cormisted of an ampul of lyophilizad cmeprazole scditm
(scpivalent €0 40 x3, batch Mo, H 705~1-3) which was mixed {mmedintely
bafcre Use in 100 wl of cceoarcially svailable 0.5% KaCl (Travercl)
infusion bag. The srout {nfused was 25 ard 100 ml for the 10 and ¢C x3
&ne, recpectively, over 30 mintas.

Slinfcal Dvestigator and Study Efte
Per Linixry, Prof WO
Clinical Fharwscclogy laboxatory

A2 Hasgle
5~431 83 HDINDAL, Swodan
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Moot smples (5 ml) vere collectadt in taparinized tubes st 10, 29, 30,
A0, 50, €5, 7%, %0, 108, 120, 150, 180, 210 & 270 minutas Aftar the
start of L.v. {nfusion ard &t 6.5, 1, 3.5, 2, 2.5, 3, 2.5, 4,8, 6,7, 4,
9, 10, 12 ard 12 hours afisr the aral doss.

ra tamirel hlf-life ot i.v. a van deiarnined from the
irdividel an linas of the 1og plame coxxentration-tise coxves
axing the e o phase. The AC wvas caloulstsd using the

ile xxd {n the cess of 1.v. amerrazcle, tiiing the area ©o
infinity, The total plasea clsarwos for each f.v. dona was calculated as
dome/ALC. The bicavailability of the first axi £ifth oral dose of 20 a3
wvas calasiztad tmirg the NC for the corresparding 10 wg i.v, dose
wiitiplied by two.
Wilockon matched-pairs signed-rank test wes veedt in tha statistical
evaluation

1]

Peeulls

Tha individual and msen NG, P, clearanow, claaxarnce tatio and tarmirasl
nalf~life ares prasantad in the followirg tablem:

¢ ———-

P,

e - cn——— e St =
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Table 311, Actea under the
TAUS, umol*h/d)and bioaval
and intcavenous adminlstration of omgprazocle in nine

subjeces,

e e oa te ¥ mmd— o o4

1asaa concentratios-time cucve
ability (7} during tepeat

subi. 20 =g po
Ba

Dayl ODay §

- ar o

40 mg iv
payl Dpay 5

ac

Yyl Day §

Ko AUC [ 4 AUC
(X} e.14

r) ¢.3e

r 9.31

«(n) 0.40

5(r) G.47

€y g.2%

(M) 0.4¢

o”r) g.35

(M ¢.30

¥ A=z Pake Fepemdc
Geom.

Bean 6.6 0.31 o.M

88 ¢ confidence {nterval

upper 0.99 Q.46 L1.T¢ 5.68

Lewer O0.3% 6.33 0.41

.93 0.3%

1.2 .12
a.710 £.74

4.25

. %22

3.45

vable IV. Omepcazole clearance {(ml/min) and cledcance-

eatl{o day 5/day °

Subi 10mg iv

ne dayl day5 ctatio deyl da2yS cratio
1 1.06 0.9}
2 0.90 0. &6
I 1.0% 0.63
4 0.87 ¢.78
5 n.¢8 ¢.46
€ 6.9%2 1.09
7 D.34¢ 0.74
8 1.082 0.48
9 1.13 g.%)
Ceom

pean 516 111 ] 0.94
958 canfidance (ntacwal

yppee €92 €53 1.08
lower 36 364 g.0
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Table v. Tecminel half-1if, of asvorysole (h)
folloving dv-admini{stration of amgpraczole

~ —

Suby ilng v 4Caqg 2y

na dayl daySs dayl davi

)

z

3

(|

S

6

7

g

: |

Nedian .51 .59 TR .58
Sxreccts Conclusicns

1. e N follovring ool
7 of the $ mbjecte from doy 1 to dxy
statistisally significst (p0.11). Tha gecwstric wesn of the Ind{vidml
m% M 1” 1.3% (O.M-Z.B; b c'I')

2. The gecastric men of hicavailability from 1 and Day 5 v ok
signiticatly aiffarert: (p=0.139), &l =

3, e incresse in AC from Day 1 to Dey 5 was not signfficant (p=0.441)
after O» 10 my {.v. doms, Dowever, aftyr tha
significant (p=0.011). Tw gucmetric meen of the

m 1 wvas 1.06 (0."-1.193 5% C.I-) for the 10 3
valus forr the 40 mg dose vax 1.56 (1.22-2,95).

4. The 36% (18-3Q5 958 C.T.) dacreasst in clearance during repaztat i.v.
adeini{stxatisrn of 40 m3 was significant (pw=0.011) bit wex not significent
feo the 10 mg dose (P=0.441}. It hax bean. docreass in
clsarance sy be the resilt of metabolic inhibition in coebination with
nexlinear kinetics.

5. Tha twrmiral half-lifs was not significamtly changed during repeated
i.v. adainistration of either 10 &g (P=0.374) ar (0 m3 (p0.139).

Coemardy .
1. tdssclution data of the aml dsage formlation usad in this sty wvers
Frovided.
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2. e ind{cated that bemoglchin levals were to be checked
at the enxd of sach stody period. Rowrver, in the case repcrt tabulaticos,
waquﬂ{u efore® ard Yeftar®,
Rotherrow, & sta cally significant decrsase in hemoglobin and
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3. Aralysis (ty pedred T-Test) of the AUC data fallowing ocal
adinistration of 20 gy omerxazole indicated that thwe increase from day

to day 5 approached slgnificancs (p = 0.058).

4. The significant increass in NIC from day I to day 5 after the 40 mg
intravencus dose appears? to show a differerce betvom mlos snd femnlcs.
Analysis (by paired T~Twst) of malax cnly (N = 5} inticated no migniticot
differwnoe (p = 0.18), however, tha ircreasg sscryy the feammles (N = 4) wWis
gignificmt (= 0.02}. This sex differance vas also evident in the
half=15{fe estimata, mles having no change md feziles havirg &
significant {rcrease (p = 0.0039). It i difficult to atirihute these
indinge to & sex effect salely, sines thers was 3 remariahle difference
the weights of male and female miriacts participeting in the

. The moan weights (3 C.V.) of the males and females ware 75.6
10.8%) and 55.8 (5.2%) kg resoactively which wax significantly different
(p = 0.002). These rindings »ay be an artifact of all sutrjects receiving
an {dentical dose instsad of being docad by body weight.

XTI, Shxly 9. (Stdy Oode I-246)

%

L

Morning or evening dosing of ameprazole: acute and steady state
pharmacokinetics and effects cn 24 hauax gastric acid profiles in healthy

(N.B. Tha pharmxcodyremic partion of this stidy is not inclida? in this
review gince the sponecr did rot atteppt to model the PX-PD relationship
as was dene in sbdy I-303.)

Sojectives: (thacracokinetic)

To irvestigata the acute and steady-state pharmacckimtics of avcprazol
Mﬁn&auumﬂqwmﬂg@. =° ®
Drug Donace Forme Used '

Cmeprrazale (arnd matching placero) was formulatad &8s an ercapmdlated
anteric-coated grarulate (Formlation Ko. Ei31—¢-2). ‘

clinicnl Investioator(s) ard Stody Site

w.J. louix, M.D.
R.A. Sallwood, M.D.
N. D. Yecmans, M.D.

Augtin Hoepital, Melboume
Australia

Study Protoco)

Eight non-secking healthy rale volurtesrs with a sean of 22 yoar

(rorom 20-26), masn Weight of 74 kg {runge €0~116) and?mm Mlg‘:;s of

178 om (range 170-181) completad the atidy. The study wag comdacted as

Periots Lanting 5 daper vith s Totorearr by ol ot lve Croataart
Ve th an 14 iod.
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s ing and Stidart ' tuo-tailed t-test, Statisticel
significarce wes clained {f p wes leas than or equal ¢ 0.05.

Bestlty

Qoaprarols and amtrazale sulphone N, cm,'l’,nwdplm
half-life of tmepraznle are tahulated below:
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sponsor's_Conclusiore

1. The 2 to 3 fold imrease in AUC for aeprezale, vhich aovrred in all
subjects drrespective of truatsent, is cupsstive of ircreascd akaorption
of the drug during prolurered treatment.

2. Oneprazdole was auoited more slowly and less oopletely after a simglo
wvening dose than a‘ter r single rorming dose.

Comepts

1. The study report did 5ot adlbesa subject inclusion and exc lusion
criteria.

2. Aszay validation duta for the snlfiome netabolite In plasss or urine
were not included wath (ke sty rvport.  Furthermore, the Swmary Soction
of Anmlyticsl Tedniipes fur Biolegiml Fluids indicated veliylaticn date
fer Rpdnay-auepraz e ie wrine bat the staly syrepsis did et irdicate
thist the hydroxy ne’ alol (¢ was inclold in the study,

3. Rlood vauple vl e std cuple hoandling woere aaittad foue the stdy
report,

S0 e anadytical oot ecu GE INfaa g,
Yo e pethead 93 e B o (irpoo Lt o pascanedern wass @il el

coubjects 1 ael B e praxeausxad oot liers in alnet wovery
Frarmmacokinet ic jun el e cacept sy, Sbjeet 8 {weight of 116 X)) wag o
etinite outlior in the oongatitan of weigits, Shee snlidee 1 was tearly
phatical Si oo qdo cleta)s Vo e otleer sadsdots, the poeedibid ity of
Bimels] nestadol s o 1 ae a0l may la evidai,

7. N egeeripantal w0 can deca patedd asoa tend st cpienever
sliady s Mhanarer, e g v ot e il e Cunder ol U e e gt W

tedtted favan tler o0y L I
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8. The study eyropais includas the collection of urine canplas as part of
the {mrowtigationel methad., lowever, the rosulta ractfon of tha report
14 not include any urlnary recovery data, The case rwport tamlations
{vhich vars not {rcluded with the original NDA sutmission ard vere

p\ by this reviewer and received under separate ocover on July 14,
1988} <id comtain tahwlated urinmary escretion data (oopy below). This
ruviowar’s analysis of tha data indlcatas that the amount of tha sulforw
mtabolits exreted {n tha urina vas significantly groatar whan dosing wvas
in the evenly (Duncan's Multiple Range Teat). This effect may be related
to the winary wlume of the rtudy pericd, since the volumes of urines
collectod Auring the evaning deelng phass wore significamtly aallar, A
voak rejationahip of incrvased in urine with dacreasad volume is
Lrplied the lincar ruqression (r* = 0.21) of axamt in urine on urine
volums ch has a nqtive slops and does not go through the orlgin,

3. Regard's sporsor's corclusion 1 the suxpevtion of increased
absorpt fan of the druyg during puelenoad tiwabtaent cannot be validated
Lased an AUC alors,
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XIXL, Bty 0. (Study Ocda I-278)
Title:

Fraroscakdnetics and Bloavallability of Coaprazols Before and Aftex
Fepsatad Oral Mainistration in Heaithy Sujects.

@iective:

To eplare the potantial zerhanicm for the increassd area urder tha
plasma concestration-tioes curve, NX, chocrved aftar the repeated
acninistration of owprazole as ¥ grarules,

Prug. Doeaos Forws Used

1. IV Tracer fxse (Batch no. B 574-1-1): 30 microci Y4c le was
disaclved in 6.13 g PEG 400 and diluted with 10 ml of a

solution (0.56 my/ml, Batch ro. H 397-4-1) to a total voluma
of 15 ®l. Ten ml of tids sclution (20 microCl corresponting to 0.12 g of
aeprazole) was glven intravenausly (2 ml/min over $ min).

2, Coeprazole aral solution (Batch no, B 404=5-1): 20 @y of omeprazole was
dissolved in 2.0 g PEG 400 und stared deep frozen, The solutim was
dilutad pricr to usa vith 50 a1 of a2 scdiun bicarbanate sclution (3
wol/S50 a1, Batchos no. H322-2-15 ard -16)., The final solution cortained
40% FEG 400 ard 20 xg of cmeprazole par 5z ml. In order to protact tha
dryg from exgposure o gastric acld, 50 »] of the

solutian ws given 5 hefore, togather with, and 10, 20 ard 30 win
after administration of the aneprazole solution,

3. Coeprazols EC grasnles (Batcht no. H 431-7-1): 20 mg of coepiazols as BEC
grarules in a hard gelatin caprule, .

S inical Investigator amd Shady gite
Per Lundixaryg, MO

Yedical Rensarch Dnit
Dept. of Medicine IO
Sahlgrarska Sjukinmer
S~413 45 QUTEX¥YGC
SWwalen

ghaly_Proteonl

Ten mle subjects with a mxdlan age of 26 years (range 23-34 years), a
modian veight of 79 Jy (range €8-85 kz) ard a mwwdian hulght of 181 cx
(range 171-194 cm) serw «ruollod in and corpleted the stidy. Dxlueion
art exxliaion cricaria as por protoonl wire pot, Each abject
participated {n one study parfod, coraisting of fowr oeparate experinunts
extenix] at least 17 days. Poorioont Y was atainistration of the
cnprazols soluticn followed by at least & 7 days wvash aut. Experimeat 2
wad the sainistration of tha BC gramles and IV trs-er &oa o ey 1.
Deoing with B gravsst.n was oont fiaeed aee ANly lafone bruakfiwt far 9
LA AN SR SN TP Y BT T Wil U A E1C
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experiment 4 {day 9) was a repeat of esperiment i,

Bxp. 1@ After at least a 10 hour fast, a solution of 29 &y cmeprarcle was
atministered at about 8:00 a.m. Blood samples {5 ml collected in
heparinized tubes) were taken before and 5, 10, 15, 20, 25, 30, 45 mirutes
and 1, 1.5, 2, 3, 4, 5 and & hours atter dosing.

Ep. 2: After at Jeast a 10 hour fast, a capalde of 20 rg amprazole (as
EC gramles) was alninisteswd at about 8:00 a.m. Conoomitatt with the
capsule dose, an IV ti=cer done of amprazols was given, Bloxd samples (8
ml} were taken before and S, 7, 10, 15, 20, 25, 30, 45 minutes add I, 1.5,
2, 2.5, 3, 3.5, 4, 6, 7,8, 9,10, 13, ard 12 hous after osing,

Exp. 3: Same as Exp. 2.
Bp. 4! Same as Bg. 1.
Bivanalytical Methecioloay

Plasma samples were amalyzad for ameprizole anxd e aweprazole by the

of Bicamalytical Chemistry, JMiliiiis using HFIC crbined with
liquid scintillation counting by el scintillator. The HPIC nethod
was similar {5 assay pethals vsed in previous studies. The assay
validation report was included with the study report and indicated the
ascay to be specific, sensitive (the limit of det:m.imtii? of cmeprazole
was 30-50 rmmole/L of plasma with a RSD of 10-15% and for *°C oneprazole
it was 2 rmole/l), Juwar (Letween 30 mole/L and 100 microx.le/L) and
reproducible.  The intra=day ¢V's of the standand aurve were 2.6% for i70
rmoie/L ard 1.9% for 1700 mole/L. The nean intra-day CV of simjle
condentraticn stardard sets was 2.0% (range 0,2-8.5%) and tha CV of
inter-day guality control carples was 3.3%80 (rurge %.5—105.51 of recavered
opikad concentration). The mean intra-day OV for *%C ancprazole was
3.6% (range 0.5~22%)

mamcckinetic Analytica. Mathodolony

" The elimination halt lives, t1/2, of rmuprazole following adwinistrition
of the IV tracer doss. ad oral solution were calculated by lirmear
rufrrssion analysis of the log plasma conountoat icn-time (urve (between
tire 20 min and the just detarminable plasmy correntration (Or-last) for
the TV date ard between t.me 30, 45 or 60 min (hased on the jrdividial
reression lines) an! the p-last for tiee oral solution). T1/2's were not
caltulated for Bw F qraoule deeing becauce of wratic wid otinuaed
alednption durisny the olmiratl ion phace.

The AUC warn calaadatad Ly the trapezoidal rule between the time of '
i lminiat aeand Cpelact, The recidual AC for the IV ard oral solution

wire exbiapolatial ws sy e leta (Beta=lnd/ti/2) value firon each

indiviial anve. 'Maal plaams cleananse, CL, volume of distritution,

Voeta, and bicavaila dity, o, were calinlatead acvonlitg to 2@ 1olluding .
wpations: !
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dose {IV) CcL
L ——— — Vbeta = ———————
AXC(TV, beta
AKX {oral) dose (IV)
F o= - X
ALK { TV) dose (oral)

tor tha tuffered solution, F refore treatwert wvas calowlated using the AC
values of the IV uner dose fram the flrst day of treatwent and F atter
treatment by using the ALUC values of the IV tracer dose frow the last day
of trewatient., For the BS granules, F was caladatsed using the ALK values
determined for the simi{tanscusly administered IV tracer doce,

95% confidance limits for the exg.«tod values of the Jogarithne (assuped
to be rormally distritoted) of ADC ardd t1/2 were caloulated. Thess were
then transformed to 95% confidence intervals in the criginal scale. 95t
confidence limits for tho expected values of €L, Vbete ad F were also
constructad. The change in the variables fram kefore to after eight days!
treatent was corpared in terms of confidence intervals for the ratio
potwean tha gacmetric means for ALC ard t1/2, ard of confiderce intervals
for the ratio betwes arjthaetic means for CL, Vicets ud F.

Results

The irdividual values of AUC, €1/2, CL and Vixta and their cummary
statistics after the two IV tracer deoens are shiwn below!:

Tarie 1. Indiwrguel Calued O wier wnder Ve plerie
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Tha individual values of ALC, t1/2 ard F and their wumary statistics
Aftar the two buffered solution doses are shown below:
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The inditvidual values of AUC and F and their

EC grarmla doses are shown balow:
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Sponsorts_Coxlnsjon

1. Estimations from the last deteminuble plasm concestration ard tl1/2
for each experiment indicate tlat po plasma concentrations of oreprazole
could have been detested 24 hows after dese.

2. The resuits from the IV tracer dese coperiments indicate that the
pharmacokinetic parameters, including variables of sys'amic elimination of
an IV doce areprazole, arv unaltered after repeated administration of EC
gramales. There were no significant changes in AUC, t3/2, CL or Veeta
retween the two sdmintsurations,

3. The significant inarcase in ameprazole AUC and F cbsarved during
once—daily treatment with 1€ granmules is unlikely to be due to any charges
in the systemic eliminaticvm of the drug but caustd rather by an increases
systomic availabilit.

4. The t1/2 and F were ot signilicantly chamed hetwarn the two
adninistrations of the buifered salution. However, the significant
increace in AUC of the scuond trestrent of buffered solution, althirgh
sraller than that of the BC granules, irdicates that a decreasa) first
pass pliminstion during trvstmant moy bt a further contrilutisg factor.

Coments

1. Dissolution infoimation (in summavy format) for the capsule dosage forn
ueed in this study was provided in the Suwmary section of the Human
Fharmacokinetics .x! Bicavallability Data section. The desage form (E0G
1T1) had a mean acid rescistance of 90% and 921 dissolved in 30 min,

2. The study report indicatad that the arithmetic aean of Voeta of the
first day of treatment was 288 ml/kg, however, rocaloilation showed the
pean to be 277 mizky. This error does not change the conclusion of
simjlar Vbeta's on the first and last day of trestment. However, this
simple error in the wummary statistics raises same uncertainty about the
adoquacy of the rev:ow af this data prior to sulamission to the Agency.

3. The analysis af fiama s les after the TV tiacer dece was done by
scintillation counf .rg. e the extensive metabolion of omeprazele has
been well doxrenter: in e us studies and cints no informntion was
provided {such as T17) (ut shie assay of the tracer kee was specific for
rarent ameprazele, 8.1 raloulations bsing the IV tracer dese fata are
muspect.  The propst e ivd (tutside of doumenting the specific:ty of the
actay] wld hdave Icvn to ol fect the oreprazole peak of the 'LC atsay
and anslyze it for ) sdiwasct. vty

4. The extraganlatent MC (fter prlast) of the IV traoer deee was on
average 12% Jramge G221} s v.4% (ramge 5-1€1) greater thar the ALC(D Lo
Lyrlast) for the first ool ot day of treatmont respectively.

L. O sublict (Nouy, dn the sbudy was a definite collier in simmst mvery
prramcter examined theoagicad the four experiments.  Analysis of the datsa
hy hie rovicwer uit  tle oo tusion of wubjet 7 did 0ot chan e any of the
speaeor's orixsinsion e s wer, in view of the rvavnent in th e study
repert that subjoct " gt) « 10 abeprrant 1iver hustion tass:, on
evalaation by o preli 3l O vy e sardaitod An to the porsilile
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ocorrelation betwoan coopronised 1{ver Amction and dectsased clearance of
aoerrazole.

Xy, Stude 1), (Svuly Coude 1-243)
Title:

Bioxvailability of Cmeprazole Fram Two Formulations of Enteric—-Coatad
Grariles Given ns a Simgle Does,

Shjertive;

TO capare BOG IT ard FG TIT vith respact to tioxvajlability aid to sthaly
the correlaticn betawen plawuns AUC ard tha 24 hour urinary excetion of
the yxiroxy-xepaazole.

Pnxg Dosace Forn Meed

Rard gelatin capsuden contalning 30 oy of cueprazole were usad (BCG IT,
batch no. H 413-2-5 ang BOG III, batch no. X 415-6-1)., The buffered
suspersion contained 60 o3 oeprazole per S0 ml (batch no, H 410-1-4).

The scdium bicartxruate solutions used as buffer wvere atch s, B 322-2-12
ard H 322-2-14.

Ainical Irvestiagsator ard Stxly Site
Per Lureddbory, M0

Pepartzent of Cinlcal Mairmacology
AB Haagle

5431 83 MOLNDAL

Svaden

sty Protecol

Twelve male subjls (msting the apgwopriate inclusion and exclusion
criteria) with a ruan age of 24 years (rarge 20-27), a naan weight of 79
ky (vange 71-86) ard a rcan height of 184 oo (rangm 173~19¢) were enmlleqd
in and xapleted the oo ady. Lach subject participatsd in three
uxperfmonts with & single deecs of anvprazole given trdar fasting
corditicns.  hw 109 foimalatioos were given dabladlindly. Tha six
peresible orders of evperiients wre allocatad at ramkm to the twelve
wmiljocta in sixh A vay that sarh order cnanied enly twice., Omeprazole
wae givay n Sy Of 60 ixy In one of the docage foams doseribad abave,
St bicartcnate poluticn (50 xl) wes given 5 mirutes befors, with ad
10, 20 arcd. 30 minutes aftar the adulnistiation of tho ogxvoion. The
talemiled wore Given with 200 m] of water, Subjmits wlayod at the
laloratory during bloal carpl ing ard were glvan stantandiznd moaly,  They
e allowd to st ard walk arcund but not to 1o & for pecicdy of
e than too mintaa.

Srecinsns Oollogrod

Dlood waples (5 vl) wve oolloctad in earinized teies vis a plastic
cawnla hreortod {0 forvang vein at b0s, 1, 1.8, 2, 2.%, ;, X5, 4, 5,
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6, 7, 8, 9, 10, 11, 12 ard 2¢ hours after the capsule dose and 10, 20, 30,
45 mirwtes amd 1, 1.5, 2, 3 amd 4 hours after the suspension dose. The
plasma was stored at -70 dyprees € uptil analyzed.

Urine was collected quantitatively over the 24-havr periocd following
&sing in a 2 1liter plastic eunle containing 60 ml 14 Na,00,. The
urine was then weighdd ard a 52 nl sarple was stored at -20 :qurees c
until amalyzed.

Bicana)ytjcal Mathodoloay

The plasma ard urine sarples ware analyzed far coeprazole arcd
hydroxy~meprazole, 1uspctively, ot the Department of Analytical
hemistry at AB Hassle using HPIC rethods as in provious stxdies. The
assay validation regrart was included with the study report ard indicated
the acsay to be specific, sersitive (the linmit of determination of
meprazole in plasma wvas £0-100 rmole/L with a RSD of 10-15%, the limit of
determination of nydroxy-amprazole in urine was 200 nole/L), linear
(ceprazole in plasma was 50 nole/L~190 micTtannle/l, hydroxy-areprazele
in urine Was 200 roole/L~50 micraonle/L) ard reprochicible. The intra-day
CV's of the stardard cuwrves were 6,61 for 100 mmole/L ard 0.5 for 4,100
rtole/L for anprazole in plasma and &.2% for 10 micramle/L <d 1.5% for
100 micromole/L for hydroxy~meprazole in urine. The mean intra-day oV of
sirgle concentraticn stardard sets were 1.7% (rarge 0.6-1.4%) far
creprazolae in plasma ard 2.0 (rarge 1.9-2.1%} for hydrouxy-ceprazole in
wine, The mean CV of inter-day miality comtrol swples were 1.5% {rame
95-J12% of recovared spikel for omeprazole in plasma armd 2.8t (rarge
B9.5-93.5% of recovered spike) for Lydraxy-amepracole in wrine.

Marmacokinetic Annlytical Methadoloqy

The A was calanlated fiom zero time to Cp-last by the trepezsidal rule.
In the experiment with the suspension, the ares from 240 mingtes to
infinity was calculatad as Cp-last divided by the terminal slope of the
plagra concentration wurve. The slcpe amd tamminal half-life was
calaalated by log-lirenar n«pession of the plasma coencentrations moasured
betwarr 60 and 240 minutes after drug administrasion. Omperison hetween
FCG IT and BXX JIT with tegect to AUC, (prmax and Tmax was mde by
Wileoxon's matchad-fuirs s'pwd-ranks test., DIffArenoss ware rrgandig as
statisticolly signifi :«ant of p was lecs then or apal to 0.05 P
craefficient of correl sty .. latuoen AT for awprasnle and thee 14 lean
urinanyt excrition of hydrady ~xmeprazele wvas calunletad ard stotisticnlly
v At 2t tisireg Stk iy -taagt,

Wl ts

For the suspersion, the tominal half-lives raroad between 29 and 80
mijutes with a mean of 4% minutes.  Thetv was corssiderable variability in
the data, with 7 but st 12 sabjects havirg a higter A value Jith BOG 113
than vith BCC TI. vt aiswn urinsey exonet ion of byd oy ~amepr 120l was
21.5, 14.7 and 14 micoan) /24 et after desing wth suoporsion, G 17
ard ECG TTI, rr=gectively  9ie to)lewing table caunnirives thi Qr-miy,
TR and AUC after (s thove e irants:
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P, (HO1/1) rax (N} KX (el B/1)
Farmulation ~—

Heas . 29 ¥edian antSEr,  Range Lo s~

prnafon
Bruf e red
suspension  5.57:0.621 20 6.1421,41 1.82-18.2 -~
EG IX 1.6970.330 120 4.23¢1,05 1.24-13.8 67.4
ECC 111 2.37:0.40K 50 4.4321.C3 0.915-13.] M.l
‘s usi

1. There wvere no statistically significant differences btetween the IXG
formilaticns reqarding AC arrd Tmax.

2. Cp-max Was signifzcam:ly higher after administration of BCG "IX

coxpared to BXG I

3. There was no etatistically significant correliation between the urimary

excrvtion of hydroxy-omeprazole ard plasma AUC, frrespective of the

formlation (r=0.15, [>0.1)

4. The pean ALC with the =
provicus ghidies (4.38-6.41

However, the rean relat{ve bloavajlabllity wvas highar in that staddy

spensian was in agroement with these fourd in
The mean ALC with ECG 11 was
also simflar €5 that fard in an earlier shudy (4.3 micromoléyi),

vl creool sh/1) .

caqared to ths presert one (86 and 67%, respectively),

5. Minar deviations outside the reference runge of scme laboratary values
wvare acerved, however, thoy were considered to be of no cliniow)

significarce.

1. The sporscr statod that the NX with formulstion B 11 was similar to

that fouri in an earlier ntixly (repart I-211).

Sirve ruferorce to this

sarllcer gtudy s syyertive to the present whady, the opevsor sfxald
explatn vty that stixly (mport I-211) was not irelaldad with the

ukmigston,

2. In tw etody ot wdjus

cofurnad to by thely inttialy,

Yoxver, thars $3 mo wuss-reference [aovided betaen wibject initials and
wilject nehars. This mikes almost Lmorsaible amy axurate attonpt to
correlate labaratory values cutside the reférence range with catlicr

Fur exaaple, subiest ES had Dxvvasid total
ard cenjugted S-bilhndstn ang wubisct 2 had urinary eacivtion of
Iy —~wifrazale Bit, I3 at 2€%Y of tha muan aftar solution, BEC II and

[heraxekingtic paramters,

WG 17T nespectively. T sbitet U5

is wubdect 2, then an examination of

alrvymr]l bil{sbin leval rotat iutdrlp to altensd sutaloliun ar wrinary

exioretion pay ba wearrantod,
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norgeraeotyic
sigitiomcs of ¢ifferances bt puovided ro Justification or eplaretion
e thadr chxdos of test. = S N

6. Tho remlts ©f MO test with comparisa of meers by Dacm’s Midtiple
Raogm Test Indicated that the wesns of NC's of the N3 IX et XG I
formaletions axe not aigniticntly different. Howwsr, the two

foolations can ot be daclxrad aiivalors becmwe tha lower 90k CI (3 of
refarencs peen ¥with XG IT as refarencs) e B2.43 axd the vopar 90t CX
wat 222.3%, Feslts of retio amelywis inticeted thet 16% (2 ©f 12) fwlil
artsids the 15~125% rerge.

7. The results of NOVA test with comparisan of mesns by Dacan's Maltinie
Rarge Tewt Indiceted Liat e rearm ~f reax's of the BOG IT and BOC IIT
forniat{cos were ot pignificnnt iy ditferant. However, the two
fomilaticrs cen not be daciaiid opiivalent becams the louer 90% €I (% of
referancs B with KOG IT as refeiwct) Vil 878 and the typwe S0% X wom
150.2%. Rewilts of retio ammlywis {ndicetsd thet 508 fall crtaide the
T3~125 regm. -

8., The results of JHOVA test with compariscn of ssans by Dunoan's Multipdae

Rarge Tust irdicated that the means of Twxx's of
e 1
refererce pean Vith 20 IT s reference) wes 55.1

;
;
:
:
b
:
A
:

2¥g
§a
H
iag
g
a H

s 52,18, Fesults of ratio malynis indiceted that S8t (7 of 12) fedl
atzide the 75-12%5 range.
9. The mporece did et preeartt an analynis of the diffarencws in urimry
excretion s, The resiits of ANNA taat with

of meers by Dunoan's Moltipie Farge Test fndicated that tha
woed of \rinacy of of the G IT ant B IIT
foomdatios wvare ot significently differst. Howver, the G
formilations can not be dsclared eguivalent becstms tHa lover 0% €T (t of
refarencs maany with IIG IT a rafearence) wvas &6.3t and e uper 904 CX
vos 126.5%. Rasults if ratic enalysis indicated that 75t (9 of 12) fel)

10, N teeting also indicated significest Aifferwrxes betveen
different swpmwrces of docage foom adeinistyation. Tha segu
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Foomalation (F.B. Ses Bummery Comentt No, 10 for clarification of sctuel.
market foomdation

75 ccupare the blownilsbility under fasting conditions of casgrarcle from
oo formalations of enteric—coatad (EC} gramzles (werket srd phase IIT
fonealaticrs, yespactivaly). )

L.
Rard gelat{n capeiles cortaining 20 g ameprazole as EC gqramules,

Fhase III formlation Batch No. M 431-7-7
Market formiletion Batch ta. H 431-5-1

Sweety
sty Protocal - e o

m- e St s hmsee ¢+ .

Blocd mxrples (S ml} were collectad (in heparinized tubes) fros a forsam
vain via a plastic carmula prior to and at 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4,
5 6, 7,8, %, 10, 11 ard 12 hours after dositg. The plasre was meparatacd
ard stored &t ~20 degrees C until analysis.

E

Ylasoa szzples were analyzed for azeprazole at the Departmant of
Bloanxlytionl Chemintry at AB Haxele, wsing HPIC a5 in previous shudies,
The azsay vulidaticn repart wes inclidd with the study report and
irdicatad the assxy to be specific, sermitive (the limit of datermiration
of cmoprarols in plame was 2050 roole/L with 8 RSD of 10-15%), lincar



———

5
-

<

B

] aron v )élﬂ

v il AR pariert (B

Markat fors Fhase III form “
= wodiar 0.43 0.45 e
3
micromnl /Iy reme ‘
Tary e {an 1.% 1.5 4
(21} YRIGe —_ . — :
L
ITL LA . N l R O .
o ¢ [y w—— ., ® D R A PN
Roret foomilat oy Yhoos §17 besmelacson
Ghobed:  mees . .08 13 )
e SURENY KPR gt ¥R ‘
Lo poutmres awan -
L3
fymlA}  Terp
[T ) L.,
"oee  imered 2412
far v
17,0 Geemaisic e 44 Wi b.AY B
MA ot . bacoremy B ATt BIE [XTw R
——r (. an
[TEVS 1. {
LT, “res) [N It S
(o @



N . o .
ORI,
. .

Yoo

f V:'LWMW‘.V".’W ‘-—‘,‘.._ :r;--- et 4 e N
e * v_"‘- N N -

W A #Y

fomulatismnm., Ths the o formuilst{ormacan be reruded &8 biceguivalent,

|

1. Mdesclution infomation (in meeary fornat) for the Acaagn
fores Used in this study wes peovided in tha Sumeary oL
harmacokinat{os ard Bloavatlability Deta section. The EOG ITI dcsage

|
:
:

g
:
g
:
:

4. aalysis of Cpweox and Tmax values remiltsd in similar results as in
the prevics ccomant.

5. A aonclusion of bioaquivalenca (ax.concluded by the sporsor) betuesn
4 formulstions EQG IIT and 10SEC (warieee- farmolat{on) mery not be valid.
3 Suboeuently, the pivetal clinics) stadiss in which FG IIT was used must

be evalueted in that light mircs it appears that the market formlation
j wes ot vbilized in ary pivotal clinical studies. However, aincs on

. the mrket famulation dosage farm resultad in slightly higher

Ax and Comex, the lack of bloequivalonos mey rot have a mjcr ixpect on
the results of clinical studies.
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< XYXX. Sty 14, (Study Code I=270/281)
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Title:

[y

harmacekinetic sbudy of coeprwrals in eldarly Mealthy mibrjects
Criective

Tha ale of these investigations wes to stivy tha phareacckinetics of
coepratole and its xetabolites in elderly haaittyy subljecta.

E

a. Bufferwd oral sclution » 40 xg ceepaazole (radicectivity of 20 microdd
in sty I-270), &t PeG $00, !mlﬂmahatotalwlmict&ﬂ.
Batch Nom, B 404~4-2 md B 408-6-1,

b. IV solution - 20 =y e (radicactivity of 20 micyo™ in sty "~

I-270} szl 40% P2 400 in 10 ml of a sterila sodiim hicarbonats sclution,
Petch Now, H 395~4-2 amd B 395-3~3. . .

™ha sodiim hicarbonate eolttics used Bad Patch Wox. B 322-2-16, B
322-2-19, B 397~6-1 ard R 3$7-4-5,
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I-270: Blood sazples (8 ml) werw collectsd in heparinized tubes prior to
ad 5, 7, 11, 1%, 20, 25, 30, 40 minstas and 1, 1.5, 2, 4, 6, 8, 12 ard 24
hourw after tha start of IV infusion. The 7 minuts sample weas axitted
when creprazole wes gliven crally. After at least § minrts ocooling ard

to pi>?) in tha following irtervals: 03, 3-6, €9, 9-12, 12-24, 24~438,
48-72 and 72-96 heurs. The valuomes were recorded and 50 nl aliquots were
stored frozen for sutsaguant analysis.

1-281: Hlood sxmples (5 nl) wvere collacted similar ¢to study I-270 exxwpt
for the caission of the 12 art 24 hour sarple and the inciuaion of a 10
bour samgple,

In sty I-270, the cocertratios in plasm of ameprazole, the hydroxy-,
salphone and sulphide metadal ite ware determined by an HPLC method similay
to oneat usad in revicus stiriiss (analytical site was not specifiet). The
assay validation report was included with the stdy regert and indicated
the assay to ba specific, sersitive (the limit of detarmination of
caprazale, hydroxy-coscrazole and ooeprazole sulphona in plases ves 50
reole/l with a relative standard deviation of less than 1015t and for
hpdrenty-cmeprnzale in urine wvas 200 ole/L), linsar (plasos pethcd was 50
reole/I~300 ricTamole/l and urine wethod was 200 rmole/1~120 nicromole/L)
and reprodcible, The {ntra-day (Vs of the standard cnves for
aeprazals, hydroxy-creprazale arxd coeprazole sulphone in plasse and
-meprazole in urine vere 1.6 and 4.5%, 2.5 ard 4.4%, 3.6 ard 5.5%
arngd 1.6 and 1.7% respectivaly. The maan intra-day CV of single
ccentration standard sets was 28 (range 0.5-4.2%) ad the mean CV of
Itar-day quality carigol sxoples was 3,1% (range 98-107% of recovered
spike) for cmeprazole in plamma, The mean intra-cay cV of gingla
conosptration stardard sets was 4.6% (rarmge 3.1-6.9
intay-day quality cuntrol samples was 3.5% {range 9
spika} rfor hydrody-coegrazole in plasms, The mean imtra-day OV of single
crcentration standard sets was 3,48 (rarge 2,0-6.5%
quality cotrol samples was §.5% (rsrge 95
spixe) for cosprazole sulphone in plasms. The maan intra-day OV of sirgle
concentration standard sats was 2,68 (range 1.2-5.7t) and the maan CV of
qality catrol samplee was 23 (rargm 96.5-102% of recovered
spike) for tproxy-cmeprazole fn trine. Arszy validation for the
dataction of the sulphide metabolita in plamme was not included with the

*
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The total plasms claarance was calculated ast

Q= doesy /Ny,

valies of distribtion in the ocantral capartment and the spparwt
tos of distrihution st equilidritw wire calculatad ast

Va"h:u/lh+m Bﬂ%‘m

X

cremtrat Lon .
cxventretion (ecept in mdrfects I-370~3, -5 arxl ~10 wbers 1.5 haxs to i
Co-last wvas wead), For the sulphons, from 2 hours to Cp-last wns Lmed

wcwpt for mibjects 1-270-3, =5 and =10 vhere € hours to Cp-laxt was used.

Systan{c avatladility of the cxal dose was calculated ms:

P = (N0Cya)/AChy) (Gone; /oomayy )

The £1/2 of urinay creted metabolitss was calonlated by linem:

reqression analywis of the {rdividial log excreticn rate—tine onves from
24-84 hewrs,
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« M0 detaruinable placmm carventratios of the silphids metabolits were
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#. Grchamged cosoarols wvas t fourd in the urine.

10, Tha wean osmlative macxwtions [oth;drc;:y-wmnwl.), as per oert of
glven dooe, over the 24 b collection period wee £.2 (rm;l&y ad

9.9 (range SN fallowing the IV and oral deses, recpectively.

11. A comparison of pharmacokinet{c parazeters s raje between this study
and sthixiies I-208 and I-225 (with 18 young healthy sulriects). The
coxparisons of the pooled data s depicted in the figre balow:

Yigure 7. Prarmmerbkinetis gurens 405 ¢f omeprasele |
$n \he slderly (I) compated S LMOE Lo Teeng

haaithy sulijecta (T). Surisswmtal Pass {nCicets Poap
vaiuso and seteriols [nficete aedipa wmivod.

1
lonel iw ‘.
prnch -1 "{’ u.&-un’ u.ﬁ: [
3~ . 3 - [T X :
‘ L] w—
¥ \
x - - "J v - 04 ~ . ’
. -
* L =
. :,.ﬂ - P
- * [IR-L 25 - 1 =
O - -, —~ rOlg .
s . :
£ 3T LT
od . . o . . o
A ] k § A g 4 Yy € v 4
22. The mean ¥ was increased from 58% (range. 29-105) in the young to 76%

{rarge 33-104} in the aldarly, sugestirg that the £irut peas elim{ration
of the drugy {3 decressed {n the elderly.

13. Tha t1/2 of an tha potabolits were
prolorged by 503 when ocrpared to those In the yoryg healthy, following
both IV and aral doaing. The A valuss for hydrovy-ceeprarcls and the
sulphcrm, following cral doming were {ncreased 2.5~ and 3-fold,
respect frely, cagpared to thoes {n the yog.

4. The mount of total radicectivity aeetad fn the \xine, as per oat

of givan dose, was Socreased approwirately 10t in the elderly copared
tot)ntotyu’mg..bjects.f cztirqamﬂuthpakedmxy
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ocpetion cxpacity in the alderly.

Eponeon s Cclusicon

1. Cregrurzols vas completaly metabolizad since no uncharnged drug was
recovered in the urine.

2. Ingpaction of the individwl data froe study I-270 Indicates tiat 3
siects (I-270-3, -5 and ~10) can be classified as "slow setabolisars® of
axgrazole, Thess smirjucts diffared from tha others vith respect to I,
£1/2, CU and ADC of coeprazole and same parsmeters of tha metabolites.

3. T remalts of this shdy capared to sinilar data in youy midjects
suggest that pre-systenic and systmic elixiration of creprazals are
reducad in tha elderly. The avarage metaholic capacity of the elderly for
coeprazole and two of its {dent{fied metabolites is dacreased cospar=d to
yoog bealthy individisls.

Comerty

1. ™He spoacr®s poal ing of studies I-270 and I-281 may not
Evers thaugh the s {rvesticatar caducted the stixdy at the same sita
with nearly an {dentisal protoosl, there »ce than two yesars span of
tice batiwen the two shixiiss.

was
2. The sonacets pethcd for perfoowing & study on tha conparisen betwesn
yo.z&rﬂdmrlynbjm is not the poafamed pethod to oot thelr

|

3. T resilts ant mdsaquant conclusions of this stixly are Indicstive of
differences in the pracmacokinetics of cmegmazole datwess) yourng and
elderly haalthy sublects. Howaver, it st be realfzad that

utilized an intravencus And an oral solution as the dosage forms tpos
wilch to form a conpardach between yarsg ard old sayjects. There is o
assouxe that the differerces ctacrved in this study vaild be less,
greatar o the sxme {f the actral markst fapulaticn were vsad. This is
based on tha fact that rata of {nput appears to have an o
bicavnilability. Furtharmcre, since no statistioal evaluations sppearsd to
have been perfarmed with the data, {t can rot De asmmed that tha
diffarercas are statistically signifioent,

4. A xxdal Seperdiant mathod was uead to calaulate the pharzacokinetics .

parxatecs after IV dosing zakdng then only as rwliadble as the estivates L

of A, B, alphs ard beta. In whaly I-225 there was large variability

associatad with the afcremantioed catimates (¥CV's ranged from 26-114).

Tha reliabiiity (gocdneasof~fit} of modaling was cmittsd from the study )

5. T validetion repart of the assay incluled irtra-day CV's of the ;
standard arves veed for the anslysis of plasea and urine sarples. The !
Inforwation provided appoared to show that only two points vere used in .
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standard curve suspect to groes {nscanwcies.

6. T™e spansar should esplain tha expariants on one mibject in sty .- .o
1-270mpuformd$:mt!u$¥arthmtotmmjmmtmm
and Wy a pimilar dalay in coepleting the study cooxred in stidy I-281.

7. Thare appexts to be a discrepancy, or at the lsast sn {tam warranting
pooe explanation, in the plasma level data (IV dcea) of sizject X-270~%,
The firyt moasged time point had a valus of 2810 o)/l of cmeprarcle amd
» total radicactivity squivalent of B0S0 mwl/L. This resulted in a total
metabholits equivalent of 5270 reol/L shich vas nearly an crdar of
magriitinde greater than the cther mibjects.
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8. Serun bilirubin levels wers dacreased in 17 of 14 mubjacts, X medical
officer should evaluata {f this labaratory finding may ba of significarce,

SV, _Study 1%, (Study Code I-)36)
Title:

' Carparison between the effects of intravencus and oral omeprazole on

pentazastrin-stinilated gastric acid socrstion in ducdenal ulcer patients
in remissfon

Xriactive

To stady tha effects of Tepeated once-daily admin{stration of aral ad IV
creprazole on pertagastrin-stimilated gastric acld secretion in ducdenal

P wlcer patients in rem§ssion. (NOTE: The pharmscodynamic aspects of this
3 stiddy will not be detalled in this review,)

2

3 a. Rard gelatin capsules containing 20 my entaric coated granules of
3 coeprazole. Batch No. H 431-7-14

. b. The imravencus formilation consisted of an aopul with lyophilizad

o meprarole acdium (42.€ my) and BOTA (1.5 ). Imediataly before use,

3 the lycrhilized drug vas mixed in & comercially available infusion hag

E cataining 100 »I of 0.9t KaCl, The final eolutiin cotained 0.4 g
ameprazole/nl, and was infused cver 30 minrtes, 25 ®) for the 10 my &kee

"
?1 ard 100 :al for the 40 my dose. Batch Ko. HI05-1~3

4 Clinicxd Investicator and Sty Site
} Tore Lird, ¥




p ] ants male andd 1 fonale) with a medinn of 63 yaars (range
47?73)% v(:iw’c of 77.5 kg (rarge 60.5-97.5) m a8 medtian height of

of 10 mg an the sixth day. In the other study perfcd 40 =3 amprazole was
ivmmimwmly mi.n dally ror 5 days. Gastric ncrcmt'i'm tstshm after
1 pentagastrin stimilation wvas performed start 5.5 s
sdministration of the first ard £{fth doss of 40 =3 IV ard 20 g oral
ameprazoie ard also 5.5 haurs after the 10 ng IV dosa. Control
expariments wvers a1so performed.
The patismts wers reqgrstad to refrain from taking any alechol during tha
two days prior to and during the control experiment and sach stidy pericd.
None of the patiants received any antisecretory drug during the week prior
to amd Quring the stixly.
Study day 1: After at least » 10 houy fagt, patients were given elithar 20
g [V of areprazale,. A stardardized breakfast and a
Preal® wers given 0.5 ard 3,5 haurs respectively after

4
tients efthar cama t5 the lstoratory in the morming for
40 g IV creprazole or took tha dally dose of 20 w3y

day 6 (only aftar 5 dxys of oral dosing): The same as dsy 1 extept
the dose was 10 oy areprazole IV.

Bloxd sanples (5 ml) for the analysis of coeprazole in plasma were
collected in heparinized tubes at the following times after dosing:

aral: 0.5, 1, 1.5, 2, 2.5, 3, 3.5 4, ¢.5, 5, 6 a2 7T haos

IV 10, 20, 30, 40, 5O, 60, 7%, S0, 120, 150, 180, 240, 300, 160 ard 42D
nirutes, Aftar cooling the sample ard centrifugation for 10 minutes, the
p]mi:as tranaferred to plastic tuhes and stored at -20 degrecs €, until
mmp L]

E

The sanples were analyzod for ole at the Cepartmert of
Biocanalytical Chenistry at ing sinilar HPLC metheds as in
previoos studies. Tha assay validation report was included with the
report and irdicated the assay t0 be specific, sensitive (the limit of
determinat{on of cweprazole in plassa was 20-25 rmmole/L with a relative
standard deviation of less than 10-1%%), linear (20 nmole/1~100
ricromole/L) and reproducible. The intra-day CV's of the standard curves
were 0.5-7.81 and 0.5-1C.0t. The nean imtra~day ¢V of sirgle
concentration stardard sets was 1.6% (rampe 0.6-4.0%) ard the mean ¢V of
Inter-day quality control sarples was 3.7% (ramge 95.5-109.5% of recovered
spike} for creprazole in plamma.

1 e R
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Pharmscokinetic Analytical Methodoleon

T1/2 of IV coaprazole wvas determinad from the irdividual regression linee
of the log plasw concantration curve during the eliminat{on phase. Tha
AX was caladated using tha trapezoidal rule am! in the casa of IV

Soaing, tha area vas extrapolated to infinity (Cp-last X (t1/2/0.693)).
Bioxvailablility and clsarance ware calalatad ax:

F e (MCoray/2 X MX10 gy gv)
CL = dose/AX

Wilcowon matched pairs signed Tank test was tused in the statist{ical
evalurtion with a pvalue of less than or equal to 0.05 belrng significant.

Results

ard

TaRle TTS. Ares unter (he pleews omrpracole concantrat feaciine eurve (ADE waal'W/l}
and Maseverdnmility (7, 40,

auc ?
Pac 2¢ wy m 30 wp Av 40 mg §v 30 wy po
"o &y ) tay 9 day & oy . doy § dsy 3 day 3
t
2
3
e
3
- &
*
]
Cexx masn c.at 18 1.3 4.7 .42 3t 11
954 cens

sowne Jupper D. Q1A 31 GLTI/78.1) C.38/1.82 3.35/74.7Y 4. W0NLE8 1IN 3/

¢ rEivded Tron ansiysie

The increase in AUC (betwoen day 1 and day 5) after 5 days of oral dosing
was significant (p=0.0117) as was the increase in AUC (betveen day 1 and
dsy ) after = days of IV dosing (pe0.0117).
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The decysass in systamic clearance (betvoan day 1 and day 5) sfter 5 dayve
of IV doaing was significant (p=0.0117} s vas the increxass in tarminal
half-1ife (p=0.028). 4
Sponser's Orelusicns

§ : 1. Dirirg receatsd ae~daily oral &oaing adeinistintion of 20 »g
‘- maprzzole the level of acid inhibition Yackadly increases,
. 2. T of acid sppression aftsar both ¢ral and IV adainistration

wvas in study scoetat highar than that ssan in yomg noorals,

3. An Iimcae Of 40 By prociued on day 1 8 sinllar dagres of ecid

. Irhibition as that scan after 5 days of coul treatrent. Sovever, a 10 xg
IV dose could sssantially maintain the degres of acld suppression reached
¢ aftsr SQxys of czal treatmrt, .

. 4. The oxerrazole NOC vas ainilar sfter 10 mg IV to that aftar the £ifth
- N 20 »g conl does. ~

5.ﬁmuhmimsedmmlcam¢m:@mdamwy
adninistration of cosprazole etaric coatsd grarniles. This i dus to a

‘B preapstmic cleararoe from dacreased acid egosure of the crul e
i dose and/ar decxoased first pess metabolise . PO
N 6. Thare is Sacreasad systemic clearance during repested IV adnin{stration

i K of 40 3. This coxid te due to a change frar 1inear to na-linsar

x kiretics of misequert IT doses bocauss of an (nhibition of croprazele's

ovn pataboline,
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T™he 1ack of significant ¢ifferwrce in clearance lwtieen 10 my IV, dm.-'.;:}*;.‘-
ﬁhdd&u&d%&tpﬂﬁ,ﬁhtﬁ“qwu
and that the increase in F is & true chaym in the sramt syxtamioxlly
lable aftar cxal Soxing. .

Somerts

1, Dissolution data for the cral desage form used in this shuly was mot
provided with the sthudy recort.

2. The tabulated srrary Sata indicatsd that mibject 1 was sxclidsd fxen
arxlysis, howavar, tha tahle of individual plamma cerventrsti{ons indiceted
that subject 2 ~as not {nclided i the sta cal evaluation, Thers wax
1o explanation provided as to wiy midject 1 (or was {t miject 2) vas
ocluded from the analysis,

3. The {rdividus] placma corcentration data aftar crzl dosing indicated an
intaresting wich may wvarrart fother vestigation. Subjects X
art ¢ had cneprazole 1evels 8t 7 hours of 183 and 166 reole/L respectively

recle/L bafors the levels drogpad, This coonted rore warkedly {n smidject
S after the fifth day of ocral &aing. Har 7 hour level wes 182 rmole/L,
which to be har Cmax, and nons of her other levels were sidws 96

sponacr I ancoraged .
relationship shiich appears t0 be avideat betwoen , 1asma conoattyations of
<ooprazole (am AC) and par owrt inhibitio of peak acid oxipuat. An
utablished pharmscokirmtic-pharmacodyneuic relat{onahip would solidify
dosage recenmendaticrs ard ba extyemely epportive €5 an intravercus
&esge fore ROA simiseion,

XIX, Shdy 16, (Study Coda I-265) NOTE: This study was panlished in CPT
Vol. 40, No.3, Fp. 344-351, September, 1986.

Title: _
Fharmanckinetic o [14 razole in patsemts with

sty [**C) ~cmep 2 impalired
iective

lhd‘ﬂmilimwtiqaummtommﬁmnwdd:uﬂmct .
(*Cl-neprnzale and 1ts xetabolites in patients with Lrpaired reral L

The cral salution veed in this study (Batch Ko, X €04~4-1} was simiiar to
that wed In shaly 1€ ( oxls I-270/281) with & corcertyatin of 40 mg
cegrazole srd & radiosctivity of 20 m{czoti in a total volume of 50 ul.
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The IV solution used (Batch Mo, R 195-4-1) was also similar to that tsad
in study 14 with the final solutin to be {nfused containing 20 my
radioactivity of 20 micreti in a total valume of 10 ml.

Clinical Irreestiomtor and study Site
RAger Larsacys, MO

This sthady was parformed as an open cross-over with each patient
participating in 2 experiments (IV ard oral) in random order with at least
a $ day wvashaurt betwesr, exparimente. Twalve patlents (8 xale ard 4
fenale) with chronic renal insufficlency (creatinine clearance between
10+62 »rl/min/1.73 &°, normal rarge 70-160), with a pedian age of 60

years (range 33-70}, median veight of 72 k3 (ramge ¢3-95) and a median
height of 174 oo (range 151-192) wers erolled in and capleted the
sthdy. After at laast a 10 hour fast, the IV or the oral dose was
administerad along with several aliquots of a sadiun bicarbonata
soliution, All petiants remaired recurbent for the {irst 3 hows of sach
experiment and remainad in the laboratory for about 12 hours, during which
tine 4 stantardized meals were sexrved,

Specinens Collected

Rlood samples (8 ml) for assay of ameprazole, [dantifisd rajor metato)ites
and total rsdicactivity were collectad in heparinized tubes prior to ard
5, 11, 20, 30 ard 40 minutes ard 2, 1.5, 2, 4, §, 8, 12 ard 24 hours after
dosing. Tha samples ware handled as in frevios stdies.
Urine was collected 24 hoos prior to the fitst experimeat for
deternination of creatinine clearance, which vas repeated prior to the
secord exgeriment, During the experirent, collection intervals were 0-3,
3~6, 6-8, 9=12, 12-2¢, 24-48, 48~72 amd 72-56 hours. The urine was
uffered to pi>7 Amring omllection, the volumes recorded and a 50 ml
aligquot fruzen for istar analysis.

Bicenalvtical Hethodology

The concertrations in plasma of omeprazole, the hydroxy-, sulphona and
sulphide metabolites were datermirmd an HPLC pethed sim{lar to ares
usad in previcus stidies (analytiea] site was not specifiad). The assay
validation report was inclided with the study report and irdicated the
assxy to be specitic, sersitive (the limit of Setermination of ameprazole,
le and areprazole sulphone in plasm was 50 rrole/L with a
relative standard deviaticn of less than 10-15% ard for hydroxy-ameprazole
in urine was 100 mole/I), linear (plasma rethed was 50 mrole/I-100
»icramole/L and urine method was 200 maole/1~120 micromols/L) and
reproducible, The Intrs-dsy CV's of the standard anves for coeprazole,
razole and ameprazole sulphons In plasma and
hydrosgy~ameprazole In urine vere 1.6 and §.5t, 2.5 and 4.4%, 1.8 ard 5.5%
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and 1.6 and 1.7% respectivaly. Tha moan intra-day ¥ of sirgle R
concentration standard sets vas 1.8% (range 0.5-¢.% .
inter-day quality control sarples was 1.5% (range $8-104.5% of reccwred

spika) for amepxazole in plasmm. Tha waxn
concentraticn standard sets was 3.98 (range 1.7-6.4
aulity control sarples wax £.0% (range $

by ~cmeorazo

silphide matabolits in plasms wax rot {ncluded with the repart.

Total radicactivity was detarnined in 0.5 ml of plaxm or trins after
addition of 10 ml of a liquid scintillater and counting in & Bec)nsn 18
3800 with correction for quenching made by extarnal standardization.

Tha binding of ceprazole to plasms proteins wvas determined by
ultratiltration, Five ml of [~ ==o from exch irdividual patiett wes
ﬁ.uibntadtowagrmcmalon tube. A phosphate buffer (25
col, o735 oataining & mixture of “H~osprazole (radicchan,
purity $23) and unlabellsd cosprazole to give 8 fimal oorcwatrstion of 2
ﬁml/xl, wvag a¥led to the plaxma, The specific ratioactivity of
~<peprazole way 28,2 Gyfreol. One ml of pleams vas trammferted to
coh of 3 Anfoon MPS-V ultrafiltration devices apipped with VMO
mibranag, Tha norples wvers centrifisged at 37 daqress C for 20 nuin,
yielding approximstaly 300 micrel of ultrafiltrata. The naxbrans birding
was nogligible, The resultant &g corcentrations in plasms and
ultrafiltrates vare detsrninad by Yiquid scintillation comting.

Pharmscckinetic Mathodo]oay .
The analytical methods were vary sim{lar €o those erployed in study 14.
Correlations babwan crestinine clearance ard varics caloulatad

parazeters of itearest were detarmined by linsar reqreasion aralysis with
a pvalue less than or sgual to 0.05 baing statistically significant.

Resulty
1, Ko determinable plasma concantrations of the sulphide wers fourd.

2. The pean plasmma protsin Lirding of ceprazole in the 12 patients was
9¢.8% (rwvm 93.7-96.3).
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Irtividoal ard xean disposition characteristics of avectrasols
calailatsd from plasea levals following a sirgle IV 20 mg dows
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Irdividual ard mean Xinetic parametsrs of hydroxy-arepzazols
caloilatad from plasma levels after sirgle 20 »y IV ord ‘ancnldou-
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Irdividual and mean kimetic paraneters of the milphone metabod
calailatad from plasms Jevals after sirgle 20 my IV
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7.Individual and mean kinetic parametars of the total pool of radicactive
metabolites (total radicactivity ocone, rimus coeprazole oonc.) after
single 20 pg IV and “0ng crrl docea
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8. Imdividual amd rean cmlative excyeticrs of radfcactivity over 96 h
ag par cat of given dose aftar 20 my IV and 40 my caal deses

K

Banglot] ® mumtive (pw e}

» ] L) [ L T [}

¢ B Y W mPn

ta. @t B4 % B W) NS Na GF BE NS WS WL B IE

ps wmo Wy Wy

A B IE B RS

P KA NI BE BL LD

e e

g o

e o ¢ ot




o WX

.‘..
M-
G4 O

o e s

o ¢Re .Y
Jiae

it

P L3

Aeg 0

0

XSRS

N T

oA

R Pl a e RN

—

3 \""#)‘:“b n
- . . g

. : ¢
9. The individal axcretion ratas of total radioactivity in urine plotted !

inst the midpoint of the collection interval declined in a .
blexponential fashion following both rostes of aduinistration, with a mean
t1/2 of the tarwinal phase Corresponding to 19.5 (range ) xA .
16.0 (rarge SRIEEDES b following IV and orul deses valy.

10. Individual and mean contlative excretions of hydroxy-meprazals
over 24 h, as per cent of given dose, after 20mgy IV and 40 my oral doces
' |
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11. The acasmilated S6-hour urinary excretion of radicactive petabolites
was signdf{cantly related to creatinine clearance (IV: 10.83; p<0.00L, :
oral: r=0.84: p<0.D01). 1

12. Thare was a correlation between the reciprecal of creatinine cleaxanoe
and the AUC of the total pool of retabolites for tha IV dosa (r=0.82;
P<0.01). 2

13. There was a nacrtive correlstion betwoen creatinine cleararce and

clearsnce of amprazole (r=0.617 p<0.05, sae Apperdix IT). This may have

boen dw ta an Induction of tha tytochroma P-450 systen by the uremic

state leading to an increased ratabolic clearmanos, «~—- = <= —-— == nremmene s

14, Therw was & correlation between creatinine clsarance amd amount of
ydroxy-crpernzole excreted ovar 24 b (IV: r=0.84) p<0.001, cxal: 7=0.89;
pxU.001) .

Sponsorts Conclumione

1. The disposition characteristics of coeprazole were umaltarad in
patients with cironic renal {nsutficiency compared to tixse of haalthy
sixjacte, Tha pharmaccokinet{c canstants for intact aneprazole wers within
the range of those reported previcusly in yourg healthy subjects. 'The
mean values of the derived pharmacokinetic parametars of the =ul
retabolite were slmwat {Santical to these of yorg healthy {rdividuaig,
Howwver, the capacity for urinary extoretion of the metabolites was
dacreacsd in thess patients,

2, The plasme levals of the total pool of radicective petabolites were
highar, 2-3 times, in patients with renad frsufficiency than in yory
hoalthy subrjacts.

3. Cmeprazole v oorple‘aly metabolizad ainoe practically no uwrhanged
drug was detactsd {n urine.

.
4. The protaln binding in renally impaired patierts was not significantly
different frem six hoalthy subjects. The binding was not significamtly
ocorrelated to the plasma concentration of albumin or of alpha,-acid
glycoprotain, The free fraction of cmoprnzole will prebably ba:mam,
hosxrver, as the alhnin fiaction falls below the noral ramge.

5. The renal excrwtion of radioactivity was virtually complete 4 days
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aftar doglirg, vhich suggests that the metabolitas are al inirated by
altexmative ravtes or retained for a sustained paricd of tise in the body.

rerally
patiants ard heatthy subjects iz not the prefarred mwthcd o et thelr
cbjectives.

2. The remilts and mibseguant sporsor's caclusiors of this stuly siggest
that the ition charactaristics of areprazols are uraltered in .
ranally {rpa patiants. Fowmver, the dispositian of the Nyxtroxy=
retabtolita appmars to be differunt, (maan M of 40 my (Cee nearly tripled)
ard this may be furthar scoentuated wpen mltiple dosing (for shich mo
informstion was provided). Furthemmore, it mist he yealized that this
study utilized an intravercus and an oral solution as the &ceage ferzs
upeny vhich to form a carparison betwesn haslthy and renally {npaived
patients, There i{x ro assurance that similar resuits would ocour 4f the
actual market formulation were usad, This ix based an the fact that rata
of i{rmput appears to have an impact on bicavailability. Additicnslly, no
statist{cal evalustions vere reportad cn the corparisas of
pharmacakimetic paramaters.

3. The assay validation report appeared to show that only two points wers
used in tha standard auves vhich would rerdar 21l sarples accayed with
wxch a stardard arve sspact to gross {naccurscies, Furtharwere, the
1imit of determiration of hydroxy~coeprazole in urine was reportad as 100
rmele/L but Sn thw CFT. reprint article the limit of detarpination wax
reportad as 200 rmole/L.  The sponscr should clarify the disparity.

. Stady 17, (Study Code I-264) Abstract #4600 At ITI World Qonference on
Clinieal Pharmscology and Tharapertics, 1986

Title: ‘

Fharpacakinatic stidy of [“c;-ampra.zole in patfents with Irmpaired
hapatic function

Shiective
ﬁgmotthhmﬁymtosnﬁymp\ammkhutiuof

Cl=meprazole amx! jts metabolites in patients with {rpafred bepatic
function

Dog focosoe Foree Used

e dosage forms amd batch nurbers were nearly idantical to the cnes used
in study 16 (Study Oda 1-745),

Slinical Tvestigator and Sthudy Site

Folf Olsaon, MD
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Stady Protooo) '
This study vas performed as an open cross-over study, Each pstient
participated in two experiments, one with an IV and one with an oral dome.
Tha were parformed in randce ordar with at .
washast betieey them. Eight patients with chronic liver disasce vere ’
included in the stady. The patierts were groupsd as being A, Ber C
sccording to Childs darinitiors of Jiver dissass with A, B and C roughly

to »ild, modarate ard severe liver failure, vely.

All patients exoept for mumbers 10 and 11 werw alcchol~c ics, whila
patisnts 2 ant 3 also had portosystemic shante. The sty protecol
originally (dentifiet subject inclusion cxriteria with laborstory values of
P-sirplastin A less than or squal to 50% ardfor bilirubin greater than e
equal to 30 wool/L. However, an aresxinent to the protocel Indicatad that
this irclusion criteris was dropped because of the difficulty in
recruiting patiants for the study. This xay account far the greater than
2 year span of tire to camplete a study with only eight subjects, Patient
deroqraphic dats 5 below: '
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The drug administratiim of this study was nearly identical to study 18.
Specimers Collected

Eleod sarples (8 ml) for assay of cmeprazole, identified major metabolitex
and total raticactivity vare collected in beparinized tiles price to ard
5, 8, 12, 15, 20, 25, 30, 40 ard 50 minttes; arf 1, 1.5, 2, 3, 4, 5, 6, 7,
8, 10, 12 ard 24 hoos after dosing. The samples were handled as in
previoos studies.

Urine collecticn {rmtervals ware -1, 1.2, 2-§, 46, 6-9, 9=12, 12-24,
2448, 43-72 and 72-96 bowe., The urine was uffered to pH>? drring
oollection, thy volumes recorded ard a 50 nd 2Nigxt jrozen for later

- N PG



The concuntyations in plasma of cpeprazolw, tha hydrody-, sulphons aod S
smilphide matabolites vern Setermined by an HPIC method similar to ame . b
voed in previcos stiddies (amalytical site wvas not specifiad). 'nnaauy K
validation repoxt was included with the study report and indticeted the .- -
assay to be spacific, sensitive (ﬂnlhito{dcunjmtimofmm e

Iydroscy: le ard cmeprazole suiphone in p suso-lwmlo/'b
dmlm-ﬁwmmﬁdwiatimoflmﬂmz muﬂtc:,

Trydroy le in wrine was 150-200 o le/‘L}, s
was 50 reole/I-100 micramsle/L and urine mathod vas 200 roole/Lr320
micronole/I) ard reproducible. The {ntra~day CV°s of the starsfard curves
for aneprazols, hydroxy—~ameprarole and aeeprazole salpho in placms and
hydrocy~comeprazala {n urine were 1.6 ard 4.5%, 2.5 ad £.4%, 1.8 a2 5.5%
amd 1.6 ard 1.7% respactively. Tha mean i.rm-a-d.sy CV of simfle
corcentration standard sets was 1.9% (range 0,5-4.78) arnd the wean OV of
inter—dxy quality control samples was 2.9% (range 57.5-107% of recovered
splke) for cmerrazole in plasma. The xean intra-Say CV of

concentration stardard sets vas 3.7t (ranga 1.4-8.0%

of single corcentration stardtard sets was 2.0% (range 1.5-5.0%) ard the

mean CV of inter—day quality control sarples was 2.1% (range $8-104.5% of

recovered spike) for hydrowp-cmeprasols in urins. Assay validation for

the detaction of the mulphide metabolite in plasma was not included with
the report.

Total radicactivity was determined in 0.5 nl of plasma or urine after
adtition of 10 nl of a liquid scimtillator and coxating in & Berkemn IS
3000 with oorrection for quenching made by external standardfzation,

Prarmecckiret{ic Methodology

1he analytical methods vere very similar to these enployed in stidy 16
except for the exclusion of the kinetic parametars of the distribution
phass bacause of some wcertainty as to the values of the vary first
plasma concentrations and S patients exhibiting bieqponantial decline and
3 patients exhinitiiyg morcegenential decline after IV dosirg.
Cxrelations betwwen values of pharrscokinat{c parapeters of mqarazole
(ADC argd CT) and liver Asction were determined by linear

aralysis and A p+itue of less than 0.05 was areptet as mtmtlmny
significant.

Pexilts

1. dhree patients dropped out of the shdy followirg the entrance physical
ﬁg;imtjm\himao:nmforﬂnrm—saquﬂalmwtm of the

2. 24 hous afler IV dosing, no patients had seasurable corentratios of

tl:twpmzole, hawever, after oral dosing, 4 patients still hxi measoable
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ITrdiviAnl and wsan pharsacokinetic parxeaters of cmgrarala
caloculated from plasma levels after 20 wg IV does
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3, Orw patient had no woammeble Jevels of hytroxy-coeprazola and ancther
patient had enly ane yeasmable level (70 rzole/L} after IV dosirg.

Intividual and mean kinetic parzmeters of Mypdroxy-creprazsie
calaulated fxmplasm 1mm-m.zoqwmcommﬂmm
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4. Tha sulphone was still detected in plaxoe in a1 petients 24 hoow ;
aftar both the IV ard cral sdzin{stration,
Ddividal ard pean kinetic paracetars of the smilphone calailatad
from plaoma levels aftsr sirgle 30 »y IV and 4C »g crel Goses
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5. o peasireble levels of the sulphide vers found,

€. Individual and mean Jdnetic parametars of ths total pecl of - =~ ¢
raticactive motakolites aftar single 20 xg IV and 40 ng cral doses

-

Petiam $ov, dome ol dow
"o, L] [ ag v [ 4 uc
YRN Xy SINRRERTR I~ FE o S TR MR B )
v D2y 000 N

Coralruindon of rerldaAl e L Sased wn th roe 1D ard ahearh
5l oadewionion of (rslbA ired Le Desed w1y frar U .
L nicwiation of reeldal Ares (s Dasad on t\ friw B ad oreerds

!

i

7. ¥o unchanged aoeprazole was foud {n the urine and tha sulphona
sirhide wers telae dotarmirable corcentraticns.

over

8. Tha mean cumlative ecretions, as par cent of givan dmoe, g
hour oollection pericd ware 76 {range 65-64) and 76 (rangm 65-52) after o
tha IV ard cxel dosas, respectively. T plot of the xean excretion rates
apirmt the midpoint of the collection intsrval shoved & wean t1/2 of tha |

tarminal phase oorrespording to 11,6 (range SN amd 11.7 (rarge
% b aftar IV amd conl doaing, respectivaly.

« The mean cumlative excretions, as par cent of given dces, over the 24
hax collection pericd vars 8.3 (rame TETP ad 7.7 (rarge J.6-11}
after the IV and cral doses respectivaly.

.
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-n-
from 0.58 in young heaalthy saby] o 0,96 i
in cirthotic patiets. Coax and AC values of Coaprasole wers Alsod

tioning. Thare wvex a substantial (nine fold) reduction 4n drug clearanos - - f
in cirthotic patients as wall ss & 0% docysass in Vbeta, .

15. Trre was ro apparett corralation betuween livar function values )
{S-BAilindbin and P-Simplastin A) and values of the pharrecokinetic

parametars of intarewt (XX ard C1). ‘Thare waz less intar-individual
variabiliey {n pharmacokinetic pararetars in cirrhotic patients.

12. The maan Thax of the sulphare was substartially prolorged, corpared ta
tha valuve for yorg healthy individuale,

13. The mean N of the total pocl of metabolites aftar coal dosing wes
ircrazsed almost throe fold as compared to young hexlthy. In young
haalthy, the sulphorm acoountsd for only 108 of the total pool of
matabolites while {t constitutad mcow than 508 {n clirrhotic patients.

14.‘nuanumtctwtali—adioactivﬁymﬂadinmm-im,uperoam
ofﬁimd:u, by cirrhotica was the sama as that of youyg hsalthy

TR

smnsor's Crclusioos %

1. Tw rate of aliminetion from plasma of coeprazole and two of its )
satabolites (s substantially decreassd in patients with liver cirrhosis, . o oo o

2. Tha doss of ameprazole should be reviewsd and perhbaps reduced in
patients with irpaived livar fumction.

Sarerts

1. The spareorts method (acToss study caompariscn) for evaluating the
aifferences in rharmacokinet{cs of cmeprazole botwean hepatically Smaired
patiante and healthy subjacts is not ths preferred method €0 meet their
cbjectives. ¥o statistical evaluationsg wers reported on the cryparisons
of pharmacokinetic paranetears.

2. The assay validation report appeared to show that only two points wers
wsed {n the stardard carves which would rendar 2)] samples assayed with
such & standard curve puspect t0 qross inaxuracies,

3. Caparisons of the disposition of the total pool of metatolites bassd

on ALC{0-infinity) are highly suspect because the values wvere extrapolated

to levals of questicpable reliabil{ty. Aftar IV dosing, the AX{0-inf.)

was increased by 55% (range 20-134) ard after orm) dosing by 50t (range o
20-144) ovor tha ADC{0-CPy axt ) »

4. The large ¥ found {n clrzhotics is indicative that first pass ek
retabolisa has muct greater influenoe on increasing the bicavailability of -
areprazdle than acid degradat{ion. The F, basad on hydrowy- and sulphore ot
metabolites vere nearly the sama as based .n the parent drug.

5. Ihe nearly 503 greater Crax ard AUC of the total pool of melabolites as

e R S e T

R o R Y
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cxpared o milpborw and hydraxy ~<manrazols, indicates that a large pool
otntabol;tui‘wmzm:cr. ! .

6., Tha sponmtr sboald explaly why the urinary excretion of hydresg~
copgrazole wasntt followed for $6 hours.

7. Oxparison of Trax valuse of the sul[hone petabalits to those in yarg
baalthy sibjects may not be valid dus to the gifficuity in {ntarpreting a
ttue Toe, Ihe fmdividus) plasma oovvantration data had g0 many *hills
and valleys® that tha Trax as reported by the sponsor may rot be very
::a.w:;-.

I Sy 18, (Stxdy Code 1~352)

:

Bloavallabil{ty of coecrazols given as & elngla dea of enteric-ccatad
graniles in cormection vith food intaxe

H

determine the bioavaflability of aeeprazols from & formslation of
ertaric coated gramiles (B33 IIT) given as a simgle dose 15 mimutes hefors
ard less than or squal to 2 ninstes before breakfast ard, furtharwore, to

the correlatian Tetwean tha AUC for meprazole ard tha Jd-h
excretion of hydroxy-coeprazcla.

|

E

!
1. Bard gelatin capsules contalning 30 »g arteric coatsd grariles of
cosprazale (Cotrol nuobar HC §331), On Stmary Table of Investigations

T the formilaticn No. vas B €156-1, .

2. purfarsd (vith scdim bicarbonate) susparsion coftaining 60 ny of
coograzsle in 50 wl (Batch Ho. H 410-1-5 as par Sumary Table of
Investigaticrs).

R o

i mm 3 A,

T heN
Twelve cals subjects, roan age of 26 yoars 22-35), man welight of
77 kg (range £8-85) art moan haight of 182 o {range 173-150) participatad
in this three—ay croma~cver randomizod stixdy. Exch aubjuct recelvad a

single cral da?t o::.‘o Ky uxnrazole, as a hufferod suspersion undar

Bl I Il o lia o toe Yown thao oy asial _vA
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tTeatmacts. The sespersion wax adninistered vith seversl alicucts of
sciium bicartorats solutien prior to, with and aftar doaing, The capeules
were given with 3150 ml of watecr.

Soecinats Collechad

Rlood taoples ware oollectad price to and 10, 30, 30, 4%, €5, 90, 130,
180, 240, 300 aml 350 minutes post-dosing of the im and price to
m o.s. 1, 1-5' 2' :;5, 3' 3-5' " -"' 6‘. 7. .' 9' IQ, 11 amd 12-24 m
aftar the capsule doaing. Urine swas quantitatively collectad omr the
2¢-barr paricd following drug administration in all egarimants,

Bicanalvtical Methodology

T cocentrations in plasma of amprazole vers dotermined by an HFIC
rathod sinilar to anes wsad in previcus stidies (analytioa) sits wvas not
specifind), The sssay validstim report was inclidiad with the stidy
report and indicated the assay to be specific, sensitiva (the limit of
detarmination of cueprazale {n plasma was 50-100 roole/L with a relative
standard deviation of less than 10~15% ), linear (50 rmole/T~100
afcxeerle/I} and reproducible, The {ntra-day CV's of the. stardard crvea
for cesprarole in plasea ware 0.5 Ard .68, The mean intza=day oV of
single concentration stardard sets wvas 1,.5¢ (range 0.3-3,0%) and the rean
SV of intar—day quality contyol samplex was 2.4% [range $9,5-109.5% of
recoveresd spike) for coapmazole in plasm.

Bharpecokinetic Methodology

™ha pharmaccekinetic parameters AIC, Trax and relative
bioavallab{1ity werw usad to ccrpare treatment sffacts.
Rty .

1, Ths valuat (mean + 5EN) of the pharmscokingt{c variables are tatwlatasd
telowt

Puffered BCG XXT 15 min G IIX < 2 xin
susparsion bolfore breaxfast hafore breakfast
AC (eicrooolvh/I)  4.28 + 0.549 . 2.77 + G.41?
{aubject 7 exciudad) 4,34 + 0.588 2.54 + 0.49 2.8% + 0.46
(alocyemel /1) 5.58 + D571 1.58 = 0,429
(rject 7 eeluded) 5,47 + 0.613 1.38 & 0.298 1.55 & 0.469
Trex (hire) 0.22 + 0.03 2.4+ 0.6
(ribiect 7 excluded) .23 + 0.03 2.0 + 0.42 2.5 + 0,66
Tl/2 (alnutas) 38.2 ¢ 2.3
(mitfect 7 excluded) 38.6 + 2.47
arretion
of (H-cmepracle
4 h) 20.6 + 1.9 15,4 + 1.3
(adjact 7 ecludad) 20.7 + 2 16.1 + 1.7 14.7 + 1.3
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2. Thare vers no significant differehoes thoarved betwwen XU IIT givwn 15
mintes ard £ 2 ninrtes bafore hreakfast, regarding Q. Trax o NC.

3. The woan relative blcavailability for BS IIT given 18 mintes and < 2 .
pinutss before breakfast, respectively, were €5.5 and 66,6 per ot of the
baffered sospansion,

¢, Thare was no correlation between urinary excretion of hydravy- - [
coeprazole and AC (r = 0.004: p > 0.1). _ 4

Spoosorts Qoelusiaon [

Coweprszole can be taken before breakfast, vith no restrictions on the time
{intarval betwoon the docs intake and the breaxfast. L

Camerts f
1, The detailed report of this stuly (vith a caxplete dascription of the
tyre of broakfazt) wae cnitted from the {on, anly the

2, The batch mumbar providad in the shdly regort did not match the hatch
nuiars ag 1isted in the Sumary Table of Investigations. Tt iz assumed
that Batch No, HC 8333 ix idantical to batch No. K (15-6-1 as listed in A
the aforecenti{crsd table. Dissclution information pa(-gided mxyin format) fox ¥
the capsiie docage form (batch Mo, H 415-6~1) was the Sumnaxy '
section of tha Hurman Fharmaookinetics and Blcavailablility Data section. 3
The 30 @3 BEOG XIT had a poan acld resistance of 96t and 85% dissolved in

asszy valldation regort appeared to show that only two poirts ware
used {n the standard cves which would render all sarples assayed with
sxch a stardand oorve muspect to qross frecouracies, Furthermorw, tharw
m.zmm xssxy validation provided for the aralysia of hydroxy-coeprazole {n
\n‘ .

£, Re-analyxis of the data by this reviever confirmed the sponocr's
conclusion of mo significant differences betwoan the two adainistrations
of E0G IXX, however, it was {rpcasible to analyzs for saquence or pericd
effects due to the milssion of the randmmization schame from the stidy

r. Tha design of this study was not the st appropriate to exxmine a
possible food (reraction with coeprazols bicavailability. A rore

ts caparison of potential food effect {5 to dose 30 mirtes
before breakfast ard 5 minrtes after. Thix would have similated a sore
roalistic clinfcal aituation in which a patient remenbers to take his dosa
after finiating lreakfaxt., Purtherscre, a move definftive approach would
be to dosa cannurrently vith breakfast and to doce in a fasting stats
{{.e., 1o food for 10 hours befcre ard 4 hoxs after the dose).

XTI, study 19, (Shady Oode I-298) Abstract {207 st ITI Rorld Confersrnce
on Clinical Phammanology ard Therapeustics, 1986

Title:
Bioavailab{lity of areprazole on the first ard last day of a are veek's

.
.
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treatmant with coeprazols given in conjunction with food

Siective

This trial was parforned to study the bicevailability of cosprazcle on the
firet and Jast days of seven dayx' treatzat with areprazole glven ss B
granties to haalthy miblects aithar defoare o irmediately aftar hreakfast.

Drug Dosdge Yoroo Daad

« Rard gelatin capaules cartaining 20 xg of coeprazole as EC grarules
(Batch No. H 431-7-7}.

2. The intravencus fonmilation was similar to that used in stiddy 6 (stuly
ocxle 1-303) amd study 7 (study coda 1-321) (Batch Ko, H 528-3-1 and
solvert Batch Ne. B $30-2-2)

Clinical Investigator ard Study Site

Por Ludbory, MD, Dect, of Clinical Pharmacology, AB Hazsle, S-4311 83
MOLNDAL, Swedian

study Protocol

The shudy was conductad &8 an cpan cross~over trisl in 12 healthy, male
mibjects with a pedian age of 24 years (range 22-37), mectian weight of T4
k3 (raroe 68-86) and madian height of 179 a8 (rarge 172-184). Inclusion
and axclusion critaria azpeared to have been zxt. The study corsisted of
throg pariods, In the firet study pericd, smibjects wore given amprazale
as a xingle 20 my IV dose (infusad over 5 einrtes) after at least & 10
hour fast. Tha mibjects stayed at tha lalaratary for & Dhours and were
given a stardardized lunch 2.5 hours after dosing. In ths other 2 study
paricds, the BC ITI formalation wvas glves (after at Jeast a J0 hour
fast), ace datly, for soven dxys eithar bafore or {immadiataly aftar
breakfast, in rardom order. The standardized broakXfast coraistad of 2
slices of vhite bread, 30 g cheess, 15 q butter, 1,5 Al oo'fow or tea, 1.5
dl cranga jufom, 1.5 41 milk and 20 g comflakes, with & total contet of
22 g protein, 29 g tat, 72 g carbalydinte and 2500 KJ. On study Gays 1
and 7, tha suhjects stryed at tha Jaboratory for 12 and 24 haury, wvhen the
3 fore and aftear braakfast, respoctivaly. They wvere
walk but not to lie down for sexe than 10 minte
paricde Awring the first 12 hours. Stamiardized meals wers served duoring
the Yye 2 to 6, mubjecta took one capmale togsther with s
cre or imuxiiataly aftar hrsakfast at home,
paricds vere separsted by at lsast 14 Qys during which tima

sibjects vare given {ron syplements to compersate for the large amoat of
blood drawn,

[¥)

Blood sa:?lec (5 nl) were collected in heparintred tubes at the following

IV: prior to &ee, ed of infusion (O tire), 5, 30, 20, 30, 45 nirnutes ard
3, 1.5, 2, 2.5, 3 ard & hours after doasing.
Oral (days 1 20 7): prior to, 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, s, €, 7, 8,
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$, 10, 12 amd 11 hours aftar dosing uhat doead bafore dreakfast aed . deas
additionally at 13, 14, 135, 16, 17, 18, 19, 20, 31, 22, 23 a8 2% haaw
whan dosad aftar hrsakfast.

Eicanalytical Methodology

The conoeritrations in plasma of crapratole Ware Setarnined by an HPLC
rwthod sindlay t5 ores Used in previcns studies at tha Dapartaeet of
Bicanalytical Chamistry at AB Rasale, Tha assay validation report was
includad with the shudy report and indicatasd the assxy to be specitis,
sarsitive (the 1init of detarmirmation of comprezsle in plasma was 15-2%
reole/L with & relative stardard deviation of less than 10-15% ), linexx
(15 recle/T~100 micromole/L] and reprodcible,. The intia-day (V's of e
stardard axves for coerrazole fn plasma werw 0.0-3.4%3 and 0.1~0,8%, Tha
mean intra-day CV of single coroantration standard sets wes 2,18 (
0.4=4,3%) ard thae wean OV of irtsr-day Quality control samples wax 6.5%
{ranpe 25-11%,5% of recoversd spiks) for cpoprazols in plasmm,

Fharmccokinetic Methodology
AT was caloulstad by trapezaifal rule. The residial AC for the IV dows

was calaulatad by standard methods as was alisination halr-1ife.

Bicavnilability of the differeet dox regimes of the capsuls was
oalculated I.I:-Y q

original mcale, The two rodes of ol Sosing vere in teoos of

¢ oenfidance intarvals for the ratio Detuosn the ¢ paang of AUC (the

antilog of the »ean of the logarithme of the {ndividal ratics betuesn A
aftar and refore braakfast) and confidance intarvals for tha matio betwesn
aritimetic xeans for F.

ing seven weeks later, Tt

kA
;
]
&
j
|
1
8
:
;
:
]
:
:

2. Tha ATC valuae Aftar IV dosing showed & 10-fold varistion betswen Ty

v

mibjects, ranglng frow 1,34 0 13,92 micromolin/L vith & gucoatric psan of v 3
%.u micy (90 C.X.1 1.74-3.26). The median t1/2 was 0,58 bour  °
range .

3. e tabulated results of the ol dosing (AT, ¥, Ttixe of first
detectables corncentyation) are delees
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Sponsor's Conclug{ons i
1. The A of cmeprazole {ncrvases during once-daily dosing with EC ‘ - ~‘1

gramiles, fxrespective of shether the dnyg (s aduin{stured bafore or after

C e s b
KXo

2. The sdainistration of areprazole after, {ratsad of refore breakfast
Goss Tt affect the total amourrt of drug absorbed but appwears to prolany
the time to absarption of tha drug.

Coxerts
1. Disssiution information was not incl

however, the formulation used in this study was the came ax in
(study code I-316) for wvhich disaolution information bas been provided.

2. As in a provicus stidy, the *o" time blood level after IV deming is not
the acceptad timing of blocd rarples. Whan infusion irs is considered
to be tha "0" time and in the present study the erd of i wauld ke

corsidered a 3 minuta sxmle,

3. The sponacr's considaration of AC to be Yog-noxwally distribrted and
subsequant statistical analysis may be very valid. FHowever, Justification
for their conalderation should have been provided.

sl B o fan

:
5
g
ir

%

4. Thizs reviewer's analysis cf the nor-log transformad ADC data using
AOVA with Dancants Multiple Rarge Test indicatad that the means of day 7
beforw or after breakfast wafe not Bignificantly different. However, the
test did indicate that s significant difference could not be found babween
tha waxra of day 7 after htwakfast and day 1 before or aftar breakfast,

5. The sponscr did rot pexforn any statist{cal evaluaticn on the time to
first datactable plasma concentration since tha time intervals betuoen
blocd sarploa wera too long to allow for any acaumrate estimation of the
varisble., Analysis by this reviewar indicated that the means of this

vers not statistically diffarent (Duncan's Miltiple Range Tost)
batwesn dxy 1 (2.3 B) and day 7 (1.7 h) aftar breakfast or between day 1
(1 h} an3 Gxy 7 (0.7 h) bafcre hreakfast., Bowever, thwy vere
statistically different between day 1 after breakfast ard day 1 before
breakfast and betwoon day 7 after breakfast and day 7 before braaxfast.
This confirms the spasor's conclusion that desing after breakfast
prolaxgs the tioe to alsarption of the drug.

6. Bleod sampling should have been carried aut for a langer pericd of tire
aftar IV &osing and aftar the experinant of dosing befare breakfast
bocsuse mame of the mbjects! plasma concentyations had not retuamed to
zero. The failure of propar sampling mxy have cantrxibuted to the finding
of bioavallability greater than 1.0 in three subjects (those 3 eubjects
did ot have rarc plasm conceatratians when sampling was stopped) .

7. Thare wers scme plasma oxcentrations reportsd vhich sere belod the
1{m{t of datamiration of the assay.

8. The plasm concentTatiartime profiles aftor oral dosing indicatad &
. very erratic (e.q., miltiple pasks) absorption pattam in wany of the
subjects. This finding mkes any truly meaningful {nterpretation of the

s S w———

“~a
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} data very alrricult.

9.&?’1‘: of 12 subjects had rechucsd sanm bilirubin values post—treatmat.
A ol officer may want to examina this finding further for potectial
Ainical significance.

‘ WATI, Shixdy 20, (Study Coda I-213)

g Titles

Y I

L The influance of antacids on the bioavallability of cmeprazole given as
: , . srtaric-ocated graules

® Shlectivy

Tha aim of the precent finvestigation was to the influarce of &

N

¥ 1uid ANy antacid (Novaluzid), with s high acid binding capacity, on
? , the blcevailability of cmeprazole whan sdministarsd arally as entaric

; ocated grarules.

= Hard gelatin capsules containing 30 &y coeprazole as enteric-corted
__grarles (Batch Nos. H 415-2-3 and H 415-2~4}, e o

o T Rovalurid (A1/Mg artacid suspension) mars:factived by AB Rassle (Batch ¥o.
. | H 117-12-1) cortaining in sach 10 =1 aluninm hydrodde correspording to

. 21.8 mol of A1 ar magnesiun &s ard carbonate oorres,trdirg to 9.9
ol of My, vith an in vitto acid-binding capscity of 83 mal.

Sinies) Irivesticator ard Sty Site
Per Lindbery, MO .
Ressarch laboratories

t A8 Hassle
_~' )‘bh’dal.m
Shady Protocol
This {mvestigation vas caductsd s & tWOARY CXOGE-OVAY
in six healthy sale subjects with & waan &3¢ ©

!

4 (
mean weight of 78 kg (»age 71-86) and & mean height of 153 ow (¥
175~188), Inclusion ard oxclusion critar{a appeared to hava beaw: met,

ch

——

i doeing). A total of seve: 10 ml Goses of antacid vare glven on the dxy s
befare e &eing (cow &oee 1 and 3 houre after cach meal and 1
&oos at bodtire) wd 1 doss was given just pricr to ceeprazole dosing,

f luxti, The operirents ware separated by at least farr days.
Specirens Collected
; Blood smplea (5 m1) ware collected in heparinized tubes 10 minutes prioar

o
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to ard 0.5, }, 1.5, 2, 2.5, 3, 0.5, 4, 5, 6 amd 7 hoars aftar doalng, The o ‘
sxrples ware coolsd for st least 5 minutes and then centrifiged for 10 )
airrtag, The plasma phase ves tyansfertod to plastic tubas cortaining 20 3
aicral of 3 M Na 004, mbad 1ightly and stored at ~20 degres C. f':f'
Moanalvtica) Methodology g !

ytical Chealstry at AB Rassle. Tha aszay validation repert vas '
included with the wbaly rvport and ind{catad tha assay to Me specific, |
sersitive (the 1imi{t of dstemmination of cosprazole in plasma wes 20 2
recle/l with » relative stardard deviation of less than 10-13% }, lirwar }
(30 Mole/I~100 micromole/l) and reproducible, The intra-day CVis of the E
stardard arves for coeprwzole in plasra ware 1.1-9.7%. Tha pean
intce-day CV of single ocxcuntration standard sets was 0,9% (range :
0.3-2.3%) and the xean CV of intar-day quality control sarples wis 4.5%
(rorgm 94-105% of recxwvered spike) for cmeqrazols in plases.

Farmacokiretic Methodology

AC (0420 nirsrtes) ves caloulatsd by trapsroidal xule, Caparisas of
aroas was zade by the Wlloowon's matchad-pairs sigred-ranrks tost.,

Fewalty

1, Terulated values (mean # SEX } of ADC, Coax and Teaw (xwdiasn),
witheut antncids with antacids

Cwax (»f cromel/1) 2,01 + 0.72 2.19 ¥ a.68

Twase (afn) 220 %

2. Thare was o statistically significant differances in any of the
paranatars

3, The vithin subject variaticns botween expariments ware smoll (3C.V, =
16:2) bat tha bebwern mubject variations were layger (§C.V. = 102.1),

i Bxreor's Corclusian
i

The resuits mupest that omeprazola as G may be gliven togethar with
antacids without Jecpardizing the bicavailability of cmeprarola.

Qurents | e

= 1, Dissolution infarretion (in momary formet) for the capsule dosage -

4 forxs wesd In this study were ovided in the Sumary section of the Baan

Xy Pharvacidnetios and Bloavailal-ility Cata nection. The 30 »g 206 IX,

b5 batch ho. B 415-2-3, Bad & rean scid resistance of #3% ard 9% disscived

b in 10 »in ard Batch no. B 41524 had & moan acid resistance of 90t amd

3% 973 A=aclved in 10 mirn.

:-_";T’ 2. A U.§, marketsd antacisd caparable (in formila or acid retraliring

'y :
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capablility) to the antacid used in this shuly (Noveluzid) is apparently
not availanle, Therefore, shnumuuﬂmm}mmuﬁsmﬁy
pay not ocour vith an antacid parketed in the U.S.

3. Tha blood canples were rot obtained fer a sufficient length of ¢imk
since same subjects' plasma concentrations had not returmed to *0® whem
sampling was tarminatasd.

4. Faur ot 6 subjects had decTeasad serus bilirubin levelx, Thix
obsarvation wvas fard in & previous study. A medical officer shoulad
waluates wvhether this laboratary finding has ary significance to
caoeprazole trestyment.

5. The soear's ner—paraoetric statistical test intlcatad that there wvas
o difference {n pharracckinet{c paramatars. However, wiing the standard
paremetric approach (as used to test for bicequivalance), antacia

treatment had a marked effect on all pararetsrs (AUC, Cmax ard Tmax) since [
all results were cutaide the 50% C.I. and 75/75-125 ratio analynis.

90t C.I. Ratio anly=ix (within 75 - 125%}
e (0.88-1.29) 50%
Crint [0.54-1.24) 50%
Teax  [0.05-1.49) ot !

6. It appears that sdministration of an antacid increases tha rate and
extant of bioavallability of aneprazole (dosad as EXG IT) because there is
a trend Odicating ADC ard Cmax are incgeased and Trax is Sacreased.

XV, Shdy 21, (Study Code I-307)
Title:
Intersction betwesn aeprazole and antacids glven as single &ses in
healthy subjacts

biects . | E
This study was designed to studly the bicavailability of a single oral dose

of 20 ry amprazoles administered with or withaut a single dose af antacids i
1n healthy sivjects.

Drug foeace Forps Used

Fard gelatin capmiles cartaining 20 g awprazole as enteric coated
grarules (E0G 10, Batch No. H 431-7—().

Comrercially available (from Carada) Manlox TC suspension cortaining
Al(CH) 4 ard Mg (CH), with an acid binding capacity of 28.3 mol/S i
(o !:a?.d: nxter provided

A\ ol d o
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Ds Boelelsan 11X7
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K3 12 healtly mele mubjects with a median age of 22 years (ramge 20-28), ’
o medinn veight of 74.2 kg (range 68-86) and a wedian height of 185 cm
. (range 176-190) participated in this cpen cross-over, randcaized trial

with a 2 week wash-aut betueen experiments. A1l inclusion and exclusicon
criteris appeared ta have been mat, After at least a 10 hour fast,
subjects vere given 20 mg ameprazole alone or {mmedistely after 10 sl of
Maaxlox TC. Subjacts vere allowed to it and 11X arowxt but pot to lis
down for wore than 10 min perfads during the _geriment. Standardized
wonlg were served 2.%, 6 and 10 houwrs after sosing.

Srecimens Collected

Bloed samples (7 ml) were oollectad in heparinized tubes pricor to ard 0.5, 2
1, 1.5, 2, 2.5, 3,3.5, ¢& 5,6, 7, 8,9 10, 1) ax! 12 houwrs after ’
dosirg., Samples were hardled as in previous shxties. '
Bi Iytica) hado)

The concentrations in plasma of cmeprazole were determined by an HPLC

rethed sinilar o cres usad in previous studies at the Depariment of
Biocanalytical Chemistry at AB Kassle, The assay validation repart was

»
L e T

v
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e included with the stidy report and indicatad the assay to be specific, 3
5 sensitive (the limit of detemination of ameprazole in plasma was 3040 N
% mole/L with a relative standard deviation of less than 10-15% ), linear 5
= (30 Mmole/1~100 micramle/L) and reproducible, The intra-day CV's of the S
standard anves for apeprazole in plasma vers 31.1-5.7%. The pexn 3
3 intra-day CV of single concentration standard sets was 2.3% (rarnge b
] 0.5-3.9%) and the mean CV of inter—day qQuality control samples was 2.7t .
(rarge 89-100.5% of recovered spike) for ameprazole in plasma, e
Barmacokinetic Methodology By

AC was caloulatad by trapezoidal rule. " ahe varjable, AC, was assumed to :‘ﬂ

be Iogrormally distrinoted, 55% confidence limits for the expected pean 3

values of the Icmritins were calonlated and these were then txansformed &

to 95% confiderce intervals for the gecmetric means of tha original B

values. Any effect of conoomitant administration of antacids on the ®
bicxvailability of creprazole was evaluated in terms of the 95% confidence g

interval for the ratlo hetween the geometric means of AUC with ard withoat 5

artacids (the antilog of the mean of the loqarithos of the Lrlvidual

ratios between AUC with wl withaut antacids).
1. The zedian ard range of Cpmax ard Trax are tatulated below v"

k'
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2. The AC and statistical evaluations are tatulatad below:
—_ - e,
M) rlecide B Ertacide

.o;.-ﬂ.ru [ a.v (] o0 (B
"M conf merval N 4
gor growrinng man  O.H 140 .13 A0S
Sarwye
viaa) * (X

R wd Merw i
e R 0.1 .1¢ ‘
3. Great {nter-individual variatiors were cheerved forr all
variables, a finding corsistent with dxservations in previous stixiiss that
a graat variation exists between individuals in their ability to

metatn) ite coeprazole. One subject (no. 11) had markedly higher values of
AXC (alrmost 10 times the geawetric mean) arnd Cprmax (5 times the mediam),
capared to the rest of the grap.

Sponsor's Conclugion

This study shows that the concomitant adninistyation of an antacid
suspension with high binding capacity has no influence on the
bicavailability of a sirgle aral d&se of 20 3y owmprarale.

Sorperits

1. The tadulated ltra-day €V of the standard cuorve in the Assay
valicdation Report was identical to the table in study 20 (study code
I-213) which was performed more than three years sarlier, This would
waryant scoe explanation by the spansor to assure that intra-Qay CV's were
generatad for the standard amrcves each day that analysis of saples was
parformad,

2. The sporser attespted to sl that, even thoagh there was great

ect variation in Cmax and AUC values, these values ramadinad
relatively constant for any given subject with no comsistent effect of
concamitant adnin{ctration of antacids. This evaluat{on was presemted in
two figues showing log-log plots af Onax with- vers:s Cmax without-
antacids and MX with- versus ADC withart-antacids and tha line of
idertity inticated an apparent limcar relationship. There was o
information providad as to the goodress-of-fit 80 one can only evaluate
the resulits dservationally.

1. The wrmary table of Cmax and Tmax values of all the it jects had an
incorrect entyy for subject 22, His (nax should have been entered ac Wil
and ot JETEF. This s just another exarple of the paor quality and sudit
procedures of this sminiseion.

4. As In previous shxiles, this stidy also exhibited a terdency for
decrmased sorun bilirubin levels post~study. Nine of 12 (753) of the
subjects had this finling.

S. The sty report irdicated thst AXC values werp calculated usimg the

a2 ol
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resltys (Aiffarwrce sporsor vE. FUA rwged from 5.2 to 42,6 S
treatpant without antacids and from 2,7 60 40.3% for tTwatoant with
antacida). Ordinarily, thesa would rot be differences one wvald be
concerned about, however, thare shauidn't be any diffarsnces in the
caiculation of a sinple paramytar sxh &s ADT and as it tuxied &It
diffm'mtistial results are cbtained using tha sponecT's AXC's ad
FA's NXC's.

§. Tvea though ANOVA results indticated that the mears of NIC, Cowx ard
Trax after the two treatments could not be judged statist{cally differwrt,
the two treatments can not be condidared to by bioequivalart, 75%/75-125
ratic analysis indicated the following: (sporscr's AUC — €7% within,
FOMtE AUC = 678 within, Omax - 42% within ard Toax =~ 50t vithin). U«ing
the treatmant withaut antacid as the referance xean, sporsor's AUC, CGmax
and Tmax a1l falled the 90 €T ard two are—sided t-test. FRowver, FDA's
AC passed,

7. Tha results of this study do not appear to coincida with drug relesse
ard bloavailability informaticn gathersd from ancthar stidy with antacid.
The results of shdy I-213 indicated that administration of an

hord & trerd to increase the bioavailability of creprzzole fran capsule
formulations. However, in this study thare vas n trerd for decreasad Cmax
and Tnax after amtac{d treatmert. A possible explanation may be that in
stily I-213, subjects were pre-treatsd vith artacid vhersas in this sty
enly one dose of antacid was glven,

+XN X
Y c:--?i/

e et s e

XXV, _Surortive study 4,
Title:

Developrant of an oral formulation of aweprazols. Bcard J Gastyoenterol
3985 20(sppl 108):123-320.

Comrent,

This journal article was not reviewed since many of the shclies cited have
boen reviewsd.

XXVL, Swrportive S.udy 3,
Title:

The Formlaticn and Evalustion of Enteric-Coated Aspirin. An J Phare
1959:131:206-216.

This joanal article vas not reviewed.

XVIT, Suportive stdy 6.

critical Factore Influencing Gastrointestinal absorption¥hat is the Rols

»
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of Pellets? Aota Phaon Technolog 1582:28:149-157.
Sameat

This joumal arti{cle was rot reviewel.

RXVIII, Syeportive Studv 7.

Title:

Determination of meprazole and metadolites in plasma ard urine. Scarxd J
Gastroanterc) 1985:20(suppl 108):71-T7.

St

This Journal article wvas not reviewed.
X5IX, Supportive Stdy B,

Titla:

harpacokiret{cs and metabolism of ameprazole in animals and man - an
overvisw, Scand J Gastroenterol 3985;20 [sppl 108):79-54.

Conmeard;
mhis Joumal article cited many studies vhich have alrsady been reviewed.

" Bowvar, this article sumarized two studies on the effect of ceprazole

0 cjdative metabolism wzing the model drugs amtipyrine axt
[24cjaninopyrine which vere not included with the Human Pharmacckinetics
ard Bicavailability Data section of thiz NDA., The findings of thosa
studies were that creprezole had no significant affect on the amincpyrine
half-life or the metalolic clearance rate of antipyrine, vhile tha
hatf-l1ife of antipyrins wvas by, on average, 10 (p<0.025} after
tha 60 g tmeprazole dena.

XX, Supportive Study 9,
Title:

Pharmacckinet fcs and Metatol isn of Omeprazola in Man. Scand J
Gastxoentarol 1986;2 (mgpl 118) :859-104

Someadt

1. This Jeaural article citad many studiee which have alrvady been
reviewed, FHewegver, this article included mmmaries of drug imteraction
(with diazepsn and with phenytoin) studies of areprazole which were not
includedt with the Human Fharmsookinetics and Bicavailability Data saction
of thiz NUA, Diazepan phannacokinetics were altered (2,5-fold
prolagation of the t1/2(teta) and decreasa in total plasma clsarance)
when adninistered with meprazole. Addit{onally, this article refereroei
the same stixdy of ccprazole effects on ine anxd antipyrine as the
previcus supportive stidy, however, In this article there was reported a
211 prolomgation of aniropyrine half-1ife in addition to the effect on
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artipyringe. The additicnal stixiies on creprazele druy intaractiornm, as
ptated in the article, will halp to provide rore information in this area,

2. In view of the fact that cmeprazols may have a mignificant sffect m
the P50 systec, and studies sugpestive of such An «ffect were
not mibmitted in the Human Fharmacokinetics and Bioavailability Section,

it is recowenssd that & pharmacologist evaluate animal stodies for
possible P50 ar P-448 enryme interaction,

X0, Swpportive Shrly 10,

Title;

A Camparisen of Numarical Integrating Algorithms by Trapszoidal, Iagrarge,
ard Splina Approdmstion. J_Pharpacokin Biopharm 1978:6:79-58.

Qomment

This journal article was not reviewed,
XTI _Supcortive study 31,

Title:

Prarmacokinetics of [14C)ameprazole in patients with jrpaired remal
function, € in Prarmeon]l _Ther 1286§40:344-35).

Comrentt

This jounal article {s jdentical to the one iIn study 16 (stly oxde
I-265) ard iz a duplicate,

XUITT, Supeortiva Study 12,
Title:

Antlsacretory Erfect and Oral Fharmacokinetics of Gmeprazole in Patienta
with chrondc Reral Failure, Bar J Clip Phapmaco) 1985;28:637-640.

Soarmert

This study of 6 patients with advanosd chronic renal fallure showed that
there vas no statistically significant differences in the parareters Tmax,
Crax ardd ADC on a nexr-dialysis ard a dialysis day aftar d&osing with 30 oy
arprazole capsula farmilation. Gmeprazole was ot detectable in samples
of dialysis flujd oo any sdject.

SHHARY COMMENTS

1. The spansor should be advisad to be more meticilieus in preparing the
Hunan Pharmacchkanetics ard Bicavailability section of futhme NDA
suboussions. This mitniss{on contained mmerous errors and cadssions
stich resulted :n an inordinate amount of time by this reviewer in
cxpleting & curpreters{ve review. This revijewer re-analyzed masy of the
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stixiies U2ing the staniard ard acoeptad tachiniques of bicpharmacwstical
analysis instsad of comnunicating with the sponsar and having them &0 it,
in crder to poasibly save time in the revied procosa,

2. For future sutmissiona, the sporsor should be advised, that dlssolution
tosting of the interdsd markst Iot, vesd in biosvalladility
stidies, ahould inciude the vidial results of 12 dosage \nits.

3. The gorsar shauld be advised that in mitiple-dose studies
actanlishing the pharmacokinetice at staady xtats, Cnin valuea are
neosssary to charactarize prasible acamulstion, Multiple dosa stulies in
this minission 4ld rot provide Onin valver, hosever, this may have been
the remult of “0* levels bsing reached priar to the raxt dose.
Furtherrors, miltiple-done studies shauld be conductad an the uppar end of
e doslirg rarge,

4. 10GEC capsules ave designad to pass through the highly acidic stamach
nilieu and t dissolve and ba absorbed at the highar pH of the moall
{intestina., The dalayad-releass characteristic of this dosage form irparts
p certain apount of inherwe variability in absorption petterrs which mey
be expected with 10GEC., Tha arratic abeorption {8 evidant {n the plasma
corncantrationtine profiles in seueral of the stuxilies.

S. of the shixlies have presanted data ehibiting large inter—gubjact
variation (vith scca definita cutliers) in the pharmacoxirwtics of

cooprazole which has bean attributad mainly to differences in mxtadolism.
Savaral othar drugs, which are 3lsc extersively mstabolizad by the
cytocchrome P450 systas, have had sub-populations ldentified Wt
petatoliza & given drug at a much different rate then the majority of the
ation. 'Tha {3 encouraged to attecpt to identify the subsst
of the pxxulation who are appareat differant metabolizers of areprazole.

&. Severnl studies have alludad to the relaticoship between the ares undar
the plasma concertration of coeprazole-time anve ard percentage recduction
of acid pacretion. The sgomor {s encouraged to develcop this relationship
Aurthar using pharmacckinet {c-phamacotynani{c eodel irng tachniques in order
to develep & rore scientific rationale for poroper dose and prevention of
possible untoward affects from exoessive dose,

7. Tha dxta of study 5 (study code I-246), sugmestad to this reviewer that
there may be an {reyeassd apouort of the sulfoma metabolite of ameprazols
axcrvted whan dos voaured in tha evaning. . The sporseT is enocuuraged
to poreue this f further to exploare if this resulited from & charge
in absorption ar in elisdnatice.

8. The sparmor sumittsd rhdy 11 (stidy oode 1-243) to dancwirate
bicequivalence of two formilatios (BOG IT armd BXC IIT) wsed in clindeml
trinls. Ths spanscr's corclusion of the two formulations being
ploequivalent carmct be egpparted for the reasans stated in carent ros.
6, 7, 8 601 9 to stuly 11, Subseguantly, the pivotal clinical sbdies in
whiich B IT was used mast be svaluated In that light,

9. Tha spansor maaittad study 12 (stixly code 1-116) to demnstrate the
bicequivalarre of formlation BOG IIX to LOGES 30 my (the interded warket

image formalation, soe folloving coment). The batch riber (and possihle |
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‘ pathod of mamufacture) of XS IIT used in this stidy is different from -
that used in stxly 11 (ses previcus ccoroat). Tha s ocnolusion of
the two farmlations Peing biceguivalent carrot be spportsd for the

] resscrs stated in corment nce. 3 and 4 of sy 12, 5

‘ 4?.4 d¢
10, In view of the appirert bio-frnegiivalence of the irterded maxist fesge
formulatian to famlations usat in clinioal txials and {n oxdar to
clarify which foarmulations ware used i{n pivetal stixiiss, the sponeot has
] suinittad a dafinitive clarification in a lsttar dated € February 194%.
Tha sponeae has idant{fiod stady now. 10, @9, 15 and 21 (study oodes
1-278 R, 1-298 and I-307, ruspectively} as pivotal bicgharvecsutic

{ studies, Furtharcre, they have clarified that the £inal market

2 formlation will be Sdart{cal to tha BOG IIT formilation swhich has batch

- ratars dssignated as Beil=7- (having an baegy subcoat ardt an

} oranic base autar coat) and not formlation LOSPC 20 my.

11, The spoesar has adequataly deornstratad evidenos of tha in vive
bicavailabllity of creprazole fron the intanded markst formidation (ess

; previcus coomant). Tha mean (VCV) values of bicavailability data nf the
G 117 formlation (with hatch no, He31+7= ) o memarized in the table
below (in asdition to the stidies {dentified in the previous coomet,
cther studies {n which the aforemantionad batch of BG ITT, dosad as 20 xy

¥ ! o time or onoe dally, sas used have been included):

F stidy Code Ko, ADC Conxxt pr -t d r
: | (aicramol *h/L) (i) (haur) (%)
- 1-333

: (Gay 1} 0.727(60) 0.524(73) 2.2(88) 36(41)

(day S) 1.258 (95) 0.794 (83} 3.1(110) 50{60)
I-278
{day 1) 0.99(159) 0.8607(107) 1(431) 31(74)
: 'tdl)! 8 l.40(137) ©.79(89) 0.5(39} 43(E7)
I-316 0.762 (65) ©.516(62) 1.7(49)
I-316
(day 3) 1.034(7%) 0.856(66) 0.5(26) 39 (S5)
(Gay 5) 2,011 (70) 1.218(77} 1.5(122) 65(52)
I-258
b (dxy 1 b/meal) 3,497({158) 0.535(52) 3.1(86) 40{39})
K (Gay 3 a/maal) 1.53(158) 0.583(86) 4.%(€3) 41(39)
b (day 7 b/pasl) 2.285({111) 0.87(88) 2.9(67) 72(55)
i (Gay 7 a/meal) 2.156{116) 0.754(86) €.3(62) €7(52)
5 1-3¢7 ,
I (w/artaci®)  1.15(148) 0.574(91) 1.2 (49) oo
i (w/o/antacid) 1,43(163) 0.693(112) 1.4(52) sy
z ) . air b
<18 I-003 | 1.023(43) 0.75(39) 1.4(44} 52 (48)
X - S
2 I-321 0.587 (37) 0.405¢38) 1.7(37) 30(50)
i 12,
ey ey [ - ~
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13. Severzl stdties (stily aodas (-270/281, I1-298, I1-213] imdicatad that
senm bilindin levels wore docredsad pest-stidy in & majority of tha
sibjects, A pedical officer should evaluata if this laborstory finding may
be of significance.

14.mmzv(mmx—zg1,mmmnmd{oft}u
pharmacckinetics of ai:epmzoh in sibjecta with fapaired hepatic t'\:r;;tiw,
the sporear’s conclusion wae to parhaps reduoe tha areprazole dose
patients with impafred 1iver function. The submittsd propossd Iabeling
umnﬁtountmluiminrmmnﬂrqmdosaqeadjmin
pationts with hepatic dystfunction, The statement of #Iha mean 7 was

There was & (nine fold} reduct{on in &rug clearance in
cinghctic patiets 23 well e & 404 dacToass . Tha yean N of

in
the total pool of metaholites aftar cral dosing wvas almoet three
fold as coopared to yorg healthy mbjects, In yang hsalthy sibjects,
ths sulpicna soccaunted for only 10% of tha total pool of metabolites while

sponsor citad, becmsa $t was & single doea xbudy ardd ot a chronde
stasdty-state dosing.

15, The spomaaris carclusian in study 21 ( ceda 1-307), that
ooreenmitant adninistration ef an antacid u.spemm {on has ro influerce on
the bicavailability of croprazole, canxt be mypcrtad, Therefore, it is
recrrarse] that the Iabeling staterent "Adnintstyatcn of LOSEC Copsilesa
with food ar antacids hax no clinf 2lly aignificant affect on the
rioavailabllity of cooprazole.® Be evaluated by a modical officar to
assmge that the tyerd doserved in stidy I-213 and this study are tyuly not
clinically significant. In study I-213, it appeared that adninistratio
of an antacid ahowed a trudd to incruase the rate ardd extert of
bicxvallability of coeprazole BECG IT (although rok statistically
signitioant}. The 908 C.1. for NI, Coux and Trax are 0.B8-1.2%, .98 -
1.24 ard 0,05 ~ 1.49 respoctively. Fowever, in study I-307 it appears
thare {5 a Gad toward Iouver Cmay and Trax with antacid, Purtherzare, in
the xug Intersction section of ths labeling, the sentence of "No
interaction vith corcoitantly administared antscids has been ford.”
shcald be cmftted. .
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16. The Iabeling indicatas that in Pathological Hyparsecretery Conditions
Soses \p to 120 »y t.i.4, have bean adninistarwd, It should be polrtad
out that pharmacokinetic {nfarmat{on mpporting such high dosing has rot
been provided.

17. Studiss I~252 ard 1-292 ¥iich Jooked mt the effect of food on
omegrazole bloavailability are not definitfve xince subjects were not
adninistarad the dose tnder true fasting corditicrs, The sponser shauld
cardhict & proper food effect study which shauid include a 10 har Tast
pre-dosing amd a faur hour fast post-dosing for tha fastad lag, ard the
meal ahould be the stardard FOA breakfast. mmhwﬁmm
simit the study protocol to the Marcy for possible oomants pricr to
{nitiation of the shixdy. In the mean time we suggest that tha Iabal
include instructicns to take tha drug with food or without food deparding
on how clinieal studies wore carried aut.

18. Tha [abaling alludes to several interwction stidies with diarepen,
varfarin, phaaytoin, theophylline and propramslol. None of these stidies
have beon includsd {n the Bman Fharmacckimetics and Bicavailabiiity Omta
soction of thie NDA. This {nformation has not been evaluatal by the
pivision of Biopharmaosstios.

19. The dissoliticn data (see camoerts to "In-Vitro Dissoiution", pages
4-3) ware revicwed scparataly to & subnission dated 21 July 1988. The
disaolution recamendatiore which folloy are subsequent 1o that rwview.

JAEELDNG: (opy of draft attached) .
1. The second sarterce of the first paragraph of the Pharmacckinetics and
Mataholizm section should be changad to read as followx: Absarption
im...within 0.5 to 3.5 hr.

2. The third sentsncs of tha fi-wt parsqraph shexild e changed to reed as
follows: Puak plasma corcertratios of amsprazola ars proportional to the
Sose Of I0S2C and, for eample, avaraged 606.5 o)/l following 105EC 28
try and 1,260 olsl folloving IOSPC 40 %3, Howver, 8 non-linsar responsa
in peak plasma concentration and area undar the plasms corcentration-tims
curve has boen ciwearved vith dooss above 40 mg. (Mot to be {included in’
the labeling: faferances sre study code I-278, I-M7 add I-225.)

1. The first senterce of the sacond paragraph should read as follows: The
bloavailability of awprazole {ncreases upon repeatsd adadnistration .....
boorrs manifest and a poesible docroass in fivst pass el inination.

4. Blroe stddy 3-265 {mdlcated that the plasma levels of the total pocl
of 1adioactive mtabolites werw 2-3 higher times in patierts with renal
ireatficiency than in yourg healthy subjects, the [abaling related to

g

oy amr o

petients vith chronic renal {meiipent, "o significant acomilation e =, =
plasma petabolites is expocted, with repaatad aoe daily dming® shauld bs & 4%
aelated. 9 s s
o J\:&
LEFICTENCY : :

The sponsor has not provided an scceptable bicegquivalence stuldy oaxparing
tha formlstion of I0SEC usad In clinical trials to the intendiod market -
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e Divisln of Biophartaceutics has revieved MDA 15-810,

(coagTrzole) capsles 20 xg ard @ ng and has fand the -utn!.uimtcbl
acceptable for the 20 By strength (formulation ECG ITT with 1ok No.
H431~7-) '

. The spasar {s suggestad to conduct & foud
effect shidy (vhich ocould be corducted during Fhase IV) as cutlinad dn
Suroary oamant ro. 17.

Tha Alzsolution methodology, m«-spt for pacdle speed, ax specified by tha
sporsar is scoeptablae. nummdmtmpmewumm
to 80 rra for both the ac$d reaistanms and the buffer phase portions of

?ultut Aurthesore, (¢ ix advised that the final spacificatios be as
ollows:

- ining arter @ hour acid exposure and NLT @I§ dissolved
i @ ninttes.

Tha above recomendation, summary coments, oomoants on Iabeling and
Goficiency ahcuild be forvardad to the firm,

AIL S Bhifos ~

Nidwlas ¥, Fleischar, R.Ph., H.5.
Pharmaociciretics BEvaluation Branch
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ZUCKERMAN SPAEDER LLP

ATTORNEYS AT LAW

1201 CONNECTICUT AVENUE, N W
WASHINGTON, D C 20036-2638
(202) 778-1800

FACSIMILE (202) B22-8106
CARLOS T ANGULO

(202) 778-1811
CTANGULO@ZUCKERMAN COM

November 20, 2002

By Messenger
Dockets Management Branch
Food and Drug Administration
Room 1061
5630 Fishers Lane
Rockville, MD 20852
Re: Citizen Petition
Dear Sir or Madam:

Please find enclosed an original and 3 copies of the Petition of Andrx
Pharmaceuticals Corp. relating to over the counter Omeprazole Magnesium.

Please file-stamp one of the copies and return it with the messenger who has
delivered these papers to you.

Thank you for your attention to this matter.

Sincerely,

Carlos T. Angulo

Enclosures

BALTIMORE ® MIAMi @ NEW YORK B TAMPA 8 WASHINGTON D C m WILMINGTON



