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STABLE PHARMACEUTI CAL FORMULATI ON OF AN ACI D LABI LE
COVPOUND AND PROCESS FOR PREPARI NG THE SAME Fiel d of

wo b@7losnsent i on This invention, in general rel aP@FIN2006000463

phar maceuti cal fornulation of an acid |abile conmpound

and process for preparing the sane. Mre g}arti cularly,
t h8 TABI FePHARMAGEUIACALFORME AN IOF ANaAGH2 EABIEEI

for mul At LS4 i\ I i LV
wner of FOMECPRERANE PRATISSIEMER AT TS AR
di si ntegrant. Background of the Invention The
acid-1abile drugs essentially conprise of substituted
benzi mi dazol e gastri M&Lﬂﬁéﬂ&ﬂﬂﬁg agents, such as
0l e, |an I Ra | o
TR Ao PR RF 8 o AR ARLAER EirmLAREPLPERAEY tabite

cagpiing add PRy for Qieiariag nthe i galriebiNiores padtichlapigyvelid wresent
_inhibitory action agai nst secretion of gastric acid.,
inpreiorprevidasip stabiiphasmaqical, foppwation §emMpHsing gdenzimidazole

T e S R R T S

found that these benzi m dazol e derivatives are easily

destroyed in the agid nmedium.and thus are difficult to
formulate for oral—%ﬁ%@ﬁé@—% 2 n oral

TRE Bkinlfbileddrh S essERBIRNARIPREE UF bRt AQIPESithidarblé @ARSc anti-
in contact wth gastric fluid in the stomach, which is

serirgjtilyyaggoisdpuch deauiepgzeole, nseprarolth nantwprazsle, gibeprazole and

ol ab BB SuR ARRSCTie SRl e tpoposon pom

irhiBi@ss Hith poetfar irtibiforp Bviae dlamsgastdtion dfiaseis doi. dhey are
_enteric coating. However nost of the enteric coating
ingigagad; far the treatment of various digestive ulcers, are well known in theart and

are described in US Patent No. 4,255,431.

" It has been found that these benzimidazole derivatives are easily destroyed in the

acid medium and thus are difficult to formulate for oral administration. Upon oral
administration, the pharmaceutical composition comes in contact with gastric fluid in
the stomach, which is highly acidic, leading to breakdown and loss of activity of the

benzimidazole derivative.

Pharmaceutical compositions comprising acid labile drugs are protected from acidic
gastric juices by an enteric coating. However most of the enteric coating materials
are either themselves acidic in nature or contain acidic materials, which may react

with the benzimidazole derivative and cause degradation.

The stability problems associated with benzimidazole compounds are well
recognized in the prior art, which teaches various approaches for preparing stable
foﬁnulations containing benzimidazole compounds. One of the most common
approaches utilized to stabilize benzimidazole compounds, is the use of an alkaline

core, followed by a separating layer and finally an enteric layer. It is also stated in

1



10

15

20

25

30

are either thenselves acidic in nature or contain
acidic materials, which may react with the
whewzisiconzol e derivative and cause degradati oPCT/IN?606/000463
stability problens associated with ben2|n1dazole
conpounds are well recognized in the prior art, ich
the et thet theause ouf il leppanshbindersfin ithe f:@q@erﬁdwgs élteaﬁﬁlélhty Problems

f or.mul.at.jans cant ai n enz
o SR A PR L3R o PP e e uch
BTt aER R SAABIORTal ddmibidgatiiPofkidalabil kilstanees. :
core, followed by a separating layer and finally-an
enter:tcfl Ia?/er It is also stated inthe art that the
use o il l.er r e r S ;
T
pféphia¥iah ioy @mepﬁeule rthat 1psibtodcidratacitp buindisdodved espidiybia reutrhl or

a](l;ﬁlrlrlgﬁ(;) ﬁa%é&lqg B?qrtgclg% @% [ (gﬁgfgﬂlgztoaeg l@.?@ Enil%e@ :veilg} a‘lvx(fjelrtn]?r%oijlt"tbéeatallkarllme-
@ﬁlgé}u&ﬁncé& a}xﬁfsmesg;}twlg? §1cérdh AR dawid] APiDaRBas W?Uﬂlhﬁﬁits as

ratron o resi st acid attack, but
a@msbﬁfm Zoapital pyevent cotatt aff the) drug] dodl scitic groypsithat are present

Partjcles of one razo t l e
R A D R e T
coated with a "separating |layer" that acts as a

pH buffering zone to prevent contact of the drug _and

(a8 dPatergr Mips 48581238r esgigrssento i Aktighelaget alfassies efllséloses a

o BT it B iS5 55 B8 1ML tler it an
a&lahh@keahﬁﬂgeémﬁﬁtﬁmh r afliafkelins et 6f aﬁwimae: t:ompd)und optionally

preparation containing an acid |abile conpound
togsiesr tveith o etkaking acpmmunﬁeasﬂéa@men@a@aﬁlwgg gt gporg geal coating

ylglr(sa %lﬁ?priss?rg:] iyt 2 rlek@'?ﬂgg dgxg[%_rpuﬁdéj OWHRHnQreO Rols@! by rapidly

get an a ound as the core
disditegratihg ian@ater, appelysealc, cwatei sglubley &ile foompng siomgounds,

Oiﬂagﬁiékyre‘g?%glﬁlﬂg% pfhOEre Ssau\fl\ﬁlﬂn% (I}P&E?g?}ll? ' I@éﬁg} arg oqo%ﬁ'v)ﬁth an
el ﬁhﬁﬂlg@ﬁi{@;@é} nds,

U.S. Patent No. 5,997,903 assigned to Byk Golden Lomberg Chem Fab, covers an
orally administrable medicament in pellet or tablet form comprising a core in which
active compound or its physiologically-tolerated salt is admixed with binder, filler, a
basic inorganic compound and, optionally, a member selected from the group
consisting of another tablet auxiliary and the core is coated with an inert water-
soluble intermediate layer and an outer layer which is resistant to gastric juice. The
patent claims pantoprazole as the active ingredient, polyvinylpyrrolidone and/or
hydroxypropyl methylcellulose as the binder and mannitol as filler. According to
Dietrich et al., the use of mannitol as the sole filler for tablets requires a suitable
binder, which imparts adequate hardness to the core. The equivalent European
Patent, EP0589981 relates to oral medicament of acid labile compounds, which have

a core containing pantoprazole as an active ingredient mixed with one or more
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optionally containing pH buffering al kal i ne conpounds

and then are coated with an enteric filmformng
woradoeosmbl U. S. Patent No. 5,997,903 assi gned POI/Bi2k06/000463

CGol den Lonberg Chem Fab, covers an orally

adm ni strabl e nedi canent in pellet or table
bmdm'p,r ﬁ[lslensg optiomdly Tn@ oh inedie at@ﬁllcvﬁl}ﬁ‘tﬂ%?ﬁ} Fﬂlerf‘ttegq inorganic
0
(gq?}%/ 8 anc!i gber ﬁabtl%ot ik ﬁ? gs %g&n,:t)hoe'u(?‘n ‘?%1 Wﬁolnq f@i‘fl’t@fi 86luble

mf@ﬂf@@t@teqay@cmeﬂ aferc@mett Rneithoer gusmoqomursmsmg oufer tayet. her
tablet auxiliary and the core is coated with an inert
wat er sol ubl e intermedi ate |ayer and an outer |ayer

R N, S5O 5L Y 1ol €acBASH &1l Grelatt éct% coﬁﬂﬁsﬁ%ﬁ@ Bf aSiiaingBble

ant oprazoleé as t h active ingre
difags, ywhitly beyprotekied againstrodhtact With rgast:ylp laogdyA core that contains the

B D PRIy T SRR RS O meferal BEAPE fovuAR rgpbly. then
c%a%v%ﬂh@vﬁhb B th:Mink ARtEE requires a suitable

I nder I nparts adequate hardness to the core.
The eqU| val ent European Patent EP0589981 relates to

SEg of SHIETS. Sbf, N PR TETRRED, i s

ﬁﬁrﬁ%@eﬂﬁcﬁhc&ﬂ%sﬁfonﬁﬁﬁtqmm%reﬁm adid ldbgle %rot@@bumpahllubtt@m&her
nore basic si ol ogl cal l'ékt ol er at ed i norgani c

ﬂlaonmmmwoém dﬂUOEl Ving peliestorsiakiet icars, & legst) ong vty inspluble
ngoat gbag%mle \%Pjh% cShtrol ldutﬁé ?eléz@g of 'ﬁﬁdalcﬁ‘ilg 1Ag?é/cﬁént %ﬁ;l)e/aglr outer

a gas jurce resistant outer

erue& 1432t evicHNwas $ol0BIB, 18919e trmesﬁae KTheteahcoatingelvast dssctibed as
nposi tions of acid-unstabl e

d , ich . .
c‘grrtmﬂe«e& the ralgaserithe asitvadpeisdicnt %fgfg%?te 3 465 PFIVA ipggpdiont wes
rdI0RLd gfﬁ]hﬁﬂdiﬁedttj%ﬁaa&r ﬁ‘lgtrxl E i%9 %?tdoff thé aktivel 1h§‘ref1ieﬂ@was released

particles of a nmateri aving |l ow water solubility,
irt inenediatatoeahnet 4kl pent weasi relepseldrin comtnilled nmanmer. i al . Sac hs
et al., in US. Patent No. 6,274,173 di scl osed a

control |l ed rel ease
U.S. Patent No. 6,602,522 assigned to Andrx Pharmaceuticals, discloses

pharmaceutical composition of omeprazole for oral administration which includes a
core component containing a therapeutically effective amount of an acid-labile
compound, for example., substituted benzimidazole, such as, omeprazole, an optional
surface active agent, a filler, a pharmaceutically acceptable alkaline agent, a binder;
and a single layer of coating on said core which comprises a layer of an enteric

coating agent.

A need exists for a drug-containing dosage form in which drug substances will not be
exposed to acid in the stomach, but will be rapidly released when the Wdosage form
enters a more alkaline environment and at the same time the composition must be

stable.
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phar maceuti cal conposition that includes an acid

| abil e proton punp inhibitor other than pantoprazol e,
wa@eooalogwmbi ne pell et or tablet core, at |east OPET/WR0ET000463

i nsolubl e internmedi ate | ayer which controlled the

rel ease of the active ingredient, and an outer enteric

| ayer which gas soluble in the intestine. The sea

coati ng was descri bgd_as._c i t he release of

the active ingredi Tid b&h acti

tllwf)ﬁﬁdlpﬂtobymofmb pase ihvendomsdofpredds elneea endaosteffective

e., part of the active ingredient, ma rel ease

hammeénuticel fremweon afaparid WS WOPENIERTs Aotib? 571G better

6, 602, 522 assigned to Andrx
“gﬁg ﬁggeé%ﬁﬁg{@% |s§?ﬁses phar maceuti cal conposition
of oneprazole for oral adm nistration which includes a

CLcore Corrponen cont ai ni ng .a theyapeuti cal | ff gct ive
Fblﬁlifﬁl!i nébiest gh ?:lRiesfe&bllP\éen&‘Bﬂp‘S u{?d '%rquge é‘xé’%/}ﬁel fatmadettical

l&isa'ﬁoh U&teﬁl ?@ﬂzlaﬂilg MR ifidasHIe hde@ﬁfan@ém@ﬁ&éﬁ' §a1d Formulation

|ona surface active agent, a

c@hpmmaeme esatitiallydoeepifatifintegiaria i Sﬁd c@@‘émd amelpigieqat over
and a S|ngle | ayer of coating on said core which

ﬂ@ﬁﬁﬂﬁﬁg s a layer of an enteric coating agent. A need

o sth& Blgéctaofi £160 pRBEHt aintériBn dR SR Brofvitfe i ovieh phitmareigical
subst ances will not be exposed to acid in the stomac

farutulation| fob anragis-tibjle rheneamiderolih derivaiye qybergin safl fprmulation

SRR 3R LA S O Ay LRI s

sédw&ﬁtah@an_bﬁtehs céatpivenie padl cadlj ect of the present
invention is to provide a novel and cost effective
pharmaceutical fornulation of an acid |abile

Y%f ?é&étgbld 8BRLEF e g%g e%nY GniaMbA9s RSk &VidS hamivel pMardiideutical

bi oaval |
formulation of an acid labile ben21m1dazole derivative, wherein the formulation

employs a unique combination of water-soluble and water insoluble excipients,

which lend certain advantages to the pharmacokinetics of the active ingredient.

Still another object of the present invention is to provide a process for preparing a
novel pharmaceutical formulation of an acid labile benzimidazole derivative,
wherein said formulation having better stability and effective bioavailability by
selection of excipients such as to control the drug release from the interplay of said

excipients, based upon their aqueous solubility and hydrophobicity.

The following embodiments further describe the objects of the present invention,
however, the disclosed invention is not restricted to the particular embodiments
hereinafter described and extends to cover the modifications obvious to one of

ordinary skill in the art.
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Furt her object of the present invention is to provide
a novel pharmaceutical fornulation of an acid labile
whesziosicornzol e derivative, wherein said fornmul BCT/O¥R006/000463
conprises a core essentially free of disintegrant, a
seal coat and an enteric coat over the seal coat. One
Inod ptefermﬂjeadlodmﬁentﬂée swlgeas fornulationt osrises; (@) Heprawed core-

nove har,maceu r.oul at i Fan28,
CHRYS &a?bef‘aé’e {é?eﬁ@ate% %twev\ﬁlg? ‘g&n ogal d “f @rcl?rﬁié %thﬁ‘udazole
d&RARYd, SEfller 891 8 phafeivelidadly dccgrablé aﬁiaﬁhéltag@ita(ﬁ) aEtridast a
optlonally conprises a binder, a seal coat and

siggle dayee of suatersoluble sralcoating e aaid CoORProTHt #R3P; B @t lgpst 2
S REESE P VPSR S Ao 8 RS e comprosed con

iseRR&idrif day elstteggantvat i ve, wherein the formul ati on
enpl oys a uni que conbi nati on of water-sol uble and
wat er |nsoluble exci pients, which lend certain

Irf"da\ﬁ%g‘% bgﬁﬁﬁ C ns%i){e@fs BfmiBBoRCEdYises; (a) a

I ngr t| I anot her object of the present
compresdet ombre somprigingva dihnra)qutm:lb's sffmrrvepmmpmt i Qfgara acid-labile

bR ATla Sameatier yitr ool Aanifs sy {5 e Argfine agent
(ﬂgaa‘f 'lé?tgt PEhER Nayrl WP Wa‘tér}éoﬁiﬂ)fé fhlcesirgvén Bii@av@t had(J)iat least a

sel ectton ‘of excipients such as to control the
smglsvg)ayee o€ alsternt eegtingten saisk ssplgpatingdpyes avhersinchp cempressed core

glpq%pon g}s% egrq,ﬁtaanﬁo fior‘?a?ﬂ %%Hr%tséc(ﬁ f‘ﬁ‘lﬂ S ¢ urt her

A(i‘ﬁﬂﬁf eRBodiiRrnobf getpgeseht inh&ntﬁihqﬁreﬂﬂes mmmﬂtddofmr the preparation
however, the discl osed mvehg on is not restricted t

Of narparauticeh farmelatorphanad lbile perginidezels SeHy g Sqpising
%ﬁﬁ dF fogﬂﬁngvf Ht% esIRH b Cnk MO BY | RHE 1dbRe O&%zi‘ﬂﬁdazole

ary e art.In a prefeerred enbodi nent
dblﬁr&tﬁre,b jae dillel oranpghathareuticallyr iaseepiablea) alkalmenpgeys e@nonally

core
containing a binder and essentially free of disintegrant, seal coating said compressed
core, followed by coating with an enteric coating agent which provides delayed
release properties to the benzimidazole formulation, essential for gastric stability of

the acid labile benzimidazole derivative.

In the pharmaceutical dosage form or formulation of the present invention, the acid
Jabile benzimidazole derivatives include but are not limited to, omeprazole,
lansoprazole, pantoprazole, rabeprazole, timoprazole or picoprazole or their
pharmaceutically acceptable salts, solvates or hydrates. The preferred benzimidazole
derivative for the composition of the present invention is pantoprazole or its

pharmaceutically acceptable salts, solvates or hydrates.
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conprising a therapeutically effective anobunt of an
aci d-1abil e benzi mdazole derivative, a filler and a

w@b@rosiseut i cal | y accept abl e al kal i ne agent; (BJT/E{2006/000463

| east a single |ayer of water-soluble seal coating on
said conpressed core; and (c) at |least a single |ayer
of enteric coating on said seal coating |ayer, wherein

A STBAFEREE LR CorsTreeR o pRRhs o B Yo ined fiers,

alkolRy 'agﬁﬁs glidangs, Cﬁﬁpﬁcﬂ@&m@s Cl@bﬁcmWechMng agents, enteric
therapeutically effective armunit n .acid-1abile

copdingiagenin phstciaers; oleningaidy oppqiiers ay ﬁ? gelyents.
pharmaceutically acceptabl e al kali ne agent; (b) at
| east a single layer of water-soluble seal coating on
said core; and (BrieftDdsedstioncofsbaBtawvih@yer of enteric
coating on said seal coating |ayer, wherein the
conpressed core is devoid of .any_disintegrant

FHpt 1 isnaaranhicad dppictiesolbipgvatahilty ahermmercatlyserat % of
& S
PSP By e HERRL ADIcE AL e e s bitfpantopmaeole
dtlapsd relebsenablet diaemah@laﬂarl vative, conprising the step
of form ng a conpressed core conprising an acid |abile
benzi m dazol e drl vat i ve, a}; fi IfI er, a pharmaceutically

accept abl e al kalJekaleddles Satox, tal ning a

d | f i d
VORI s SRR RAAH | Sntity %??29 Y PESL pofths ou an
distinethyt @rindng det,i whichge reganded @by ﬂ]rfr mventes), deis apticipated that the
rel ease perties azol.e f atio
inseain fal b BRors eadihg ubdimped Fyoueit faatg iy TURHHE detailed
d@s%ﬁéh&i 91%@ ﬁrﬁreﬁﬁéﬂ P! étﬁ@y oftthe h{amdea gkaBgleyt i cal dosage
formor fornmulation of the present invention, the aci d
| abi | e benzi mi dazol e derivatives include but are not

Tlhle nge}'rref d“atcPd’ Iz%ﬁ%p %gr%z%%?dazole” as used herein refers to benzimidazole

compounds of therapeutic interest whose half life is less than 10 minutes in an
aqueous solution that has a pH less than 4, for example pantoprazole, lansoprazole,

rabeprazole and the like.

The term “delayed release tablet” as used herein refers to a solid dosage, which
releases a drug (or drugs) at a time other than promptly after administration. For the

purpose of this invention enteric-coated articles are delayed release dosage forms.

Unless otherwise stated the weight percentages expressed herein are based on the

final weight of the composition or formulation.

The term Cpax as used herein means the maximum plasma/blood pantoprazole
concentration achieved after oral administration of the pantoprazole delayed release

tablet.
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| ansoprazol e, pantoprazol e, rabeprazole, tinoprazole
or picoprazole or their pharnmaceutically acceptable

W@ 20009806801 vat es or hydrates. The preferred  PCT/IN2006/000463
benzi m dazol e derivative for the conposition of the
present invention is pantoprazole or its

Thfhatcma(ﬂé{di i cabl IgsedclmpmatnnewSS thet §imes @t wehiels roaximum plasma

rates. Anot her rrbod é of the conposition of the
%& ﬁ@@ﬂgpaﬁ %%’fgg‘ fillers, alkaline agents,

glidants, anti-adherents, lubricants, seal-coating
agents, enteric coating agents, plast|C|zers col ori ng

Ther thsm /éygciarqaev@eaﬁlap a8V e)east wed fyeredn insienies theitotsl @mount of
Wi I
%chge%o QE&I @cﬁb ]tg% %n%%?ordglirr%w '1&% &ﬁ&%ﬂ‘iﬁm@&‘ t X prggnerfxlly 24
heleb.aEed is @h&aﬁﬁe bibioatailaFility, aﬂm‘:‘h fs rcanulﬁltdddjyamfﬂgm‘tlm plasma
and pant op zo e del ayed rel ease tablet of exanple 1.
cqnseniration | ‘B@iﬁ:‘? insntoprRzete WHRICSPRFEIR 18R While this
specification concludes with clains particularly
poi nting out and distinctly claimng that, which is
AUy an dedusesl héreir nndicdtesorthe iateai sndemt thei plasea ¢dna¢nttatien of

i nvention can,be .nor di | d od t hrough .
PHBSRITARLS DA R GG o L9 2660 HeE S O1GRH6 Spppgntration as
cdl&ﬂ@c@&b?ﬂné’di‘%a%&itﬂ&'al%etﬁcﬂie included exanples. The term

acid |labile benzi mdazol e" as used herein refers to

benzi m dazol e conpounds of therapeutic interest whose

A?ft} (Uf?. %eil h&g‘telrhlgélcggﬁ Bred éngEIQE ﬁl%ﬁma F«gncegﬁl%t ol V¥ pantoprazole

vER R aZot Grond NS @Poad dfthityl abepr azol e and the like.
The term "del ayed rel ease tablet” as used herein

refers to a solid dosage, which releases a drug (or
The yeenttinentippedeseiss phasmagsusiopl cgmaesiien of an acid labile

b&%rpnﬂlazolé éézln%tm c%np%@%g a core, a subcoat of water soluble inert coating
agent, followed by a film of an enteric coating agent on the subcoat, the core
containing a benzimidazole derivative, a filler, a pharmaceutically acceptable

alkaline agent and optionally containing a binder and essentially free of disintegrant.

Surprisingly, it is found by the inventors of the present .invention that in
compositions of benzimidazole compounds, particularly pantoprazole compositions,
addition of binder is optional and use of disintegrant essentially can be avoided. Still
the resulting product has good binding and disintegrating properties along with
excellent storage stability. The composition of the present invention despite the
absence of disintegrant exhibit bioequivalence with the innovator’s marketed tablet
of pantoprazole sodium sesquihydrate having substantial amount of the disintegrant.
Wyeth Pharmaceutical Limited markets pantoprazole sodium sesquihydrate tablets in
USA under the brand name Protonix. Altana Pharma under the brand name Protium

and Zurcale, markets pantoprazole tablets in European countries.
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purpose of this invention enteric-coated articles are
del ayed rel ease dosage forns. Unless otherw se stated
wo b@7ogicght percent ages expressed herein are bBSEIN2005/000463
the final weight of the conposition or fornulation.
The term Cnax as used herein nmeans the maxi num
Inpbizes pefdatedosn iakimenr the giresent irventiora diselosesch neve dfoahuletion,

| . adnj ni st r.at i f th t | e del
wRisReiSdT) Dstatiotn e oh Fral et 1ot JEHE HERcqRound
cdnhpBRitdh, ) ioﬁﬁqﬂawioeﬁmrﬂﬁdgé BRJECAHIRB} inPbs&te O disintegrant, the

pantoprazole is achieved. The term AUC (area under the,
camposiionasoniedy thee daigh releaec foes thehanterplay o rashen fasmulation

R e A P L L

nmeasure of bioavailability, which is cal cul ated by
integrating plasma concentration | evels of
T%‘ﬁt%ﬁ?"azol e with respect to time. AUC o-t as used
| 0 I . o
T e, B el o EBoUOR bof e pRERR Fvontion qomprses »
banzimeidasn® dendvatine ab astivenibgredient] filens; elkating Bgentgdubricants and
cal cul ated by Iinear trapezoidal method. AUC 0-as used
glffgf‘g"rn i ndi cates area under the plasma concentration
of pantoprazole versus tine curve fromtine zero to
infinity. The present invention describes
Inplome w@l@é@dim@aﬂ of othsospmpositiof efn peesert fizusntien, benzimidazole

benzi m dazal erivatiyv nprising, a,core subcoat
AP Bl 8 M Gl B R el 18P Pisale By tecole
rabeprazc¥f, dmopRabelki 6r GRipkd?9lcaderits PRarhiaGedi¢Rr GRteptitle salts,

ore containing a benzimdazole derivative, a filler,

SOi"%‘_f?a‘Pfﬁﬁ’@éQ}?ﬁ- P Ipyefared perainidagplr serividivaden theagamposition of
thg &)gésgﬂtaihlv%nr‘glﬁﬁ e ﬁfﬂﬁbfﬂgzcﬁe k& '&g %5&1%&%6&&%? Qéc'eﬁiab% sfa[tg,esowates

I ntegr
or hydrates.

The benzimidazole derivatives of the present invention are used in an amount of
about
10-30% by weight.

The fillers of the present invention are selected from various examples of polyols.
Examples of polyols suitable for composition of the present invention include but are
not limited to mamnitol, sorbitol, xylitol, lactiltol, erythritol or maltitol or
combination thereof. The preferred filler for the composition of the present invention
is mannitol. Mannitol used in the present invention is commercially available under
the brand name Mannitol M 25 from Roquette, France. Preferably, filler is used in an

amount of about 40 - 70 % by weight.

The unlimiting examples of lubricants used in the core of the pharmaceutical

composition of the present invention include calcium stearate, magnesium stearate,
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Surprisingly, it is found by the inventors of the

present invention that in conpositions of
wheeziosicorazol e conmpounds, particul arly pant oprBzDIN2006/000463

conpositions, addition of binder is optional and use

of disintegrant essentially can be avoided. Still the
zine stearateg lightochingralhas, ghodrybireienaje,apodydhyiens eyl pedium

roperties along wi.th excel t st . Stahi | it
BBk, SRR e PR e o 8 ToReBh Y el o
CAbReDGRaRle S shAlReiARt avXBblei froli RefY) I PoaulCendst tthe brand
the innovator's marketed tabl et of pantoprazole sodi um

nases Galciyel stearaten¥Gi Repferablys labricant inwesdin appmopet of 0.2- 5% by
wdf ﬁt ntegrant. Weth Pharnaceutical Limted markets
B§ "oprazol e sodi um sesqui hydrate tablets in USA under
the brand nane Protoni x. Altana Pharnia under the

brand name Protium and Zurcal e,, markets pantoprazole
Thepmbimiting earplrsant eidmis i wsd| in die cpreiobr ihg gpharmaceutical

. g o di scl N
B (Gl SRRV SRS it i
callddab segoadioxide @l talci The aleiféreedcglidantiisdalcofiglosd canmercially

PRI N 202 B het and () L1, SRR S
05el0888¢ wWeightd t he interplay of other fornulation

exci pients, based upon their aqueous solubility and
hydr ophobi city. Tablet Core The core of the

of GRS Gabo e IR AR B erd ot B, RSP B YERE &R0 tabie

bérgh RIdEE1B tderikhtiediddive dhdaliiens tikd pharfactutienl canpssitisidof the
glidants. I n one enbodi nent of the conpgsition of
Prspes dnyeniiny eampeees avctkalineneesl Exgmpies afjalkeding ggentiy doclude

bl?[%ft' ﬁl(gtqixﬂfe‘{d fol gibfbold iclaﬁg‘?ﬁ&%{e‘al AReali AASLRAAZN Errth rfletal or
pant oprazol'e, ‘“rabeprazol e; tinoprazole of picoprazole

metal ishks phaveukceidsi arh acsodptmalasbonalet which can be anhydrous or
hydrous, calcium carbonate and magnesium carbonate and the pharmacologically
tolerated hydroxides and oxides of alkaline earth and earth metals such as
magnesium hydroxide and magnesium oxide. The preferred alkaline agent for the
composition of the present invention is anhydrous sodium carbonate. Anhydrous
sodium carbonate is commercially available from Dr. Paul Lohmann, Germany.

Preferably, the alkaline agent is used in amount of about 2- 10 % by weight.

The optional binder for the composition of the present invention can be selected from
the group comprising hydroxypropyl cellulose, polyvinylpyrrrolidone,
methylcellulose, and microcrystalline cellulose. Hydroxypropyl cellulose is
commercially available under the brand name Klucel EXF Pharm from Aqualon-
Hercules, USA. The preferred optional binder for the composition of the present
invention is hydroxypropyl cellulose. Preferably, the binder is optionally used in

amounts of about 0-5 % by weight.
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sol vates or hydrates. The preferred benzi m dazol e
derivative for the conposition of the present
WO pwengicon i s pantoprazol e or its pharnmaceuti CBECT/IN2006/000463
acceptabl e salts, solvates or hydrates. The
benzi m dazol e derivatives of the present invention are
Sead eoatimg layeranount of about 10-30% by wei ght. The

T A SRR 8

dlﬁﬂtdgﬁd@é @aﬁlary HOA¥D agidoud Imsaﬁunh h@’h@ T3] etm»htmgnr@@t oBthe present
i nclude but are not limted to nmannitol sor bi_t ol

inygntionoPomprases j attleast @pwﬁﬁrwuble rookumey pedgctest from the group

co%? or%ato!f 3%13} Flﬁrlﬁx%f %1P' 1N r?t y?%@'ieﬁﬁhdb%xé eﬁ%dfr&[ytp}%b‘irlcellulose

ﬂ\zhl’(mflré)qlpr(b@& eheithylédiialope. cBengreferved polyarerifsr the svatcoatalg knyer
avai |l abl e under the brand nanme Mannitol M 25 fr m,l.pll
OfRoHE e PERSNtF NEHIONPiS f W VIFCOSIEY] | SiArGYPRERY Pgthyjpeliuiose

HZH‘B n‘g;?rog{/ Hﬁ%ﬁ%rlc%ﬁul'osg O Rl Weisehiity The ﬂ']?éé ”bédtl@&se is

ricants used in the tore of
cqminmcwwdlsfuavadalble doomp Ghintiten Jepan, hedgr te dmand nan@m Mashocel E3

ol B9 S) S SRR TREDSBT 2SR SuBhs e o

ccﬁﬁh% SRy hx%nﬁe&inyeﬁﬂdums&ﬁ%aﬁe 5169 by weiphtr ate, stearic
aci and talc. The preferred |ubricant is calcium

stearate. Calcium stearate is commercially avail able

1hd G0 EGU G RS B BB OET RLR, sch,

pt@mbleﬁé gbleol) tiZacehftp ﬂb)l!ye\tﬁ}ll@ht glycddhetribtyl oittatengr eixthyptiaate and
glidants used in the core of the pharmaceutl f al . ..
ar&b%’@élgtqgsxatsmucbh@ rleen silicgig cmagusiyoy silisats, ealiqifialilicon

didkide Gl Glc. TREONESIHED PlabtiiRrSor the seal coating layer is polyethylene
glycol 400. Polyethylene glycol 400 is commercially available from BASF Pharma,
Germany, under the brand name Lutrol E 400. Preferred anti-tacking agent is talc,
which is commercially available from Luzenac, Italy. Preferably, plasticizers and
anti-tacking agents are used in amounts of about 0.1 — 5 % and 0.2 — 5 % by weight,

respectively.

Apart from plasticizers and anti-tacking agents as mentioned above, the seal coating
layer may optionally contain buffers, colorants, opacifiers, surfactants or bases,
which are known to those skilled in the art.

The seal coating layer is applied on the core using any conventional coating
equipment. However, more sophisticated devices like fluidized bed coater can also

be used conveniently for producing the seal coating layer on the core.

Enteric Coating layer

10



10

15

20

25

30 -

colloidal silicon dioxide and talc. The preferred
glidant is talc. Talc is commercially available from
waoewensespl |taly. Preferably the glidants are uBEHIN2006/000463
anmounts of about 0.5-10% by weight. In order to
provide a m croenvironnment of pH above 7 around the
The entetia biybefon drez ¢ommpaitone ofl drei pragent mventignagfers to one or more

ey aPT Rb M6 RODBIRGPIUBteCe R RRR theliipaf Biterc laveris

sdRfS8Th estetinaB Rl AiiercaRRRt $o Ay %M%Utl‘h@feﬁteﬁ@tlayer helps to
limted to pharmacol ogically tol erated al kali netal

pratdeh | the cacidrlebilaybengimidazalet derieative sagsive wgredigat Jgomy, @wdlc
d hyd
o WA i SRAL ol Bl B, RERBRRY 0T OUS OF T arous

phar macol ogi cal ly tol erated hydroxi des and oxi des of

-al kaline earth and earth netals such as nmagnhesi um
The entests Haenion tesrpmposition ok trooresenb inypriQty GOERPTEFk a1g plemore

et‘g%ﬁé;gol Rerst %S&cqg?%%{%onat g%f &%ﬂﬁ . O%ﬁfe?st IRV éhgcgﬂh\%rmg

us sodiumc ls s6drum ¢ nat e
agemtscomrmerci al |y avail abl e from Dr Paul Lohmann,
Germany. Preferably, the alkaline agent is used in
amount of about 2- 10 % by wei ght. The optional binder

ThO Ent’éﬂ@ g@%&ﬂ%‘?as itdr 188 cOhpbdiforly SSE@R Y rés@ﬂtefﬂbérﬂﬂ)n%ﬂ MReselected
sel ecte rom rou conpr|3|ng hydr oxyp

froel thegoew, cqmwgwﬁ wlmqsglphﬂv@lra@es andt dvyllvefevels aﬁ@g@f,, celhigose

| ] d I [ Ul
oG SRR a0y P Bar RS MY e B AR anE Bty nf B
addaé Rind f e ASi | aeid- cdidlEbées Thé/JhefelBe ddteicepdipfier for the
optional binder for the conposition of the present

compesitiqro @t | the Hyraseak ypYeapgn isemethegylic m@f@p@lbmyrs ¢ Agionic
p%ﬁlgﬁstw i él?&%dg gkf‘%ééa lagégﬁnétfbngﬂg%ﬂbsarggx&ﬂgw entérit p/{il%ers
and are commercially available from Degussa, Germany, under the brand names
Eudragit®L 100-55 (powder form), Eudragit® L30 D- 55 (30% aqueous dispersion
of Eudragit®L 100-55), Eudragit L100 (powder form) and Eudragit®S 100 (powder
form). Still more preferred enteric polymer for the composition of the present
invention is Eudragit® L30 D- 55 which is an aqueous dispersion of an anionic
bopolymer based on methacrylic acid and ethyl acrylate. Preferably, enteric polymer -

N

is used in an amount of about 5 — 15 % by weight.

The unlimiting examples of plasticizers include propylene glycol, triacetin,
polyethylene glycol, tributyl citrate or triethyl citrate. The preferred piasticizer is
triethyl citrate. Triethyl citrate is commercially available under the brand name
Citroflex from Pfizer, USA. Triethyl citrate is also commercially available from
Morflex Inc, USA. Preferably, plasticizer is used in an amount of about 1-5% by
weight.
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The wat er-sol ubl e seal coating | ayer of the present
conposition is designed to disintegrate rapidly in an

waeoweoswsonedi um The seal coating |ayer of theP@I/BR006H000463

i nvention conprises at |east one water-soluble pol yner
sel ected fromthe group conprising of polyethylene

Thg yaohiting @kgmpley bf) yntt—talckiﬂlg ragenth yreblwdeygatoipy Isteetate) Inoepaesium

sy P DR colReL Wit ey el egied ol THTRIAE et is tale.

ThIB \lﬁmmﬁ&@rc‘la‘-ﬂyl eﬁf\éﬂé’Bl§ 60/ Lﬂzelﬂﬂg TR, ﬂfré’ﬂéfﬂbly, anti-tacking agent is
met hyl cel 1 ul 6se. Hydroxypropyl” nethyl cel I'ul ose, having

usgidi awornts of ahdyt 88 <Hbibyovaght. i s commercial 'y
avai | abl e from Shi nEt su, Japan, under the brand nane
Met hocel E3 and Pharnmacoat 603. Preferably, the

0 1ﬁér £05dMvt@l Bohy ﬁaﬁ@scﬁig’ﬁh"dhéﬂmﬂném t6 etabsecslanemgn the art
are used in amounts of about 10 %

m*r}véugeim E¥Rplag tifaaier diexids.uFlan @ref@mdppp@éy thf%rthe enteric

oL s VARSI S5 SHER 5 B R R LB o

KtariostGryiany tnddreh@behnd diainet Bickivig d&g@dﬁt Kromos di 7@.sPreferably,
cal ciymgsilicate, nmagnesiumsilicate, coll oidal
tbg.%ﬁ%ﬁ%%.ﬂé%éla@nwm% lS’O“Ith‘é S &Y Y- pl asti ci zer for
the seal coating |ayer is polyethylene glycol 400.
Pol yet hyl ene gl ycol 400 is comrercially avail able from
TBASﬁlimitatgman@wmaﬁyolomtﬁeof theeendeno thyenmeludet cabmel, ferric

ot B Py st 5 E e R IFoRand bty e refehddolorant

forrtes eateht Yayep Ilsastm @ 8w dBd6ant D tagdloInA e it §orﬁ‘1h§r01ally
used in anounts of out 0.1 - 5 %and 0.2 - 5 %by

avgpdpiglptfron Eofnsean, Af Prefgeably. cplomans inwsed di awpyntgfchbout of 0-

i ng agents as nentioned above, the seal
5%%§4W&gﬁ¢<ayer may optionally contain buffers,

colorants, opacifiers, surfactants or bases,
Enteric coating layer is applied on the seal coating layer using any conventional
coating equipment. However, more sophisticated devices like fluidized bed coater
can also be used conveniently for applying the enteric coating layer of aqueous

dispersion of enteric polymers on the seal coating layer of the core.

Another embodiment of the present invention also provides a method for the
preparation of pharmaceutical composition of an acid labile benzimidazole derivative
active ingredient, comprising the steps of (1) dry mixing benzimidazole derivative
active ingredient with diluent and 50% quantity of alkaline agent, (2) granulating the
resultant blend as obtained in (1) with aqueous solution of sodium carbonate, (3)
passing the wet mass as obtained in step (2) through suitable size sieve and drying
the granulates in a suitable drying equipment, (4) passing the resultant granules
through a suitable size mesh and mixing the same with lubricants and glidants, (5)
compressing the lubricated granules into tablet core, (6) dissolving the water soluble

polymer of low viscosity in water and incorporating the plasticizer and anti-tacking

12
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whi ch are known to those skilled in the art. The sea
coating layer is applied on the core using any
w@enwvesitshonal coati ng equi pnent. However, nor ePCT/IN2006/000463
sophi sticated devices like fluidized bed coater can
al so be used conveniently for producing the sea
agenhin thg ayeepes sautidrhef mdymer, Ehtseali coaifitgthe wgrel asyobtafinel in step

(b sithgrahop 55 SHETER IR ik el SR PR paioment
(82%‘@61:\&1 JBihe PRRAMESR RIyh&ie S Galer R hidifg bRMSEizer, anti-

nteric layer-is soluble in intestinal fluid and
tacksing seenit caleragihand onackfieniinte therspid eplirdon er fispapionedngsfiinally

e et

dosage formtransits the stomach. The enteric | ayer

for the conposition of the present invention conprises,
Thperrasestdpe thetiaysnsiopomakes dt ppssilie i toj pipare a pharmaceutical
c@fbdsidCt ngeﬂgiﬁﬁ&a?ﬁleoﬁé’tﬂaftiklg r\x?helré‘iﬁltﬁé %?fniﬁosiﬂ@tq is optionally

voring agents. e enteric polyners for the
camaipingi bindersamlf edshrtigblye freatofi diviatepranh andrstillehase pead stbrage
10 fLPF1the group conprising of cellul ose phthal ates and

SRy at i ves thereof, cellul ose acetate phthal ate,

hydr oxypropyl nethyl cel |l ul ose phthal ate, and pol yvi nyl

ht hal ate acetate and nmethacrylic acid copolyners. The

Tge edrepaesgibnenitled inyergisinyoas be flonmulated ovorgidtcrant physi¢al fiorms like

TP LBNhobRR, et A RSr o oS80 HOR o -
m@t.oup are excellent enteric polyners and are

commercially avail abl e from Degussa, Cernany, under
15 t he brand nanes Eudragit(r)L 100-55 (powder form,

AR b R ke gy REBRR i o
AinEelmiicag iThey Jarés hbORvérpmmdatended to be limiting the scope of the present

invention in any way.

20 ‘ Example 1
Pantoprazole Delayed Release Tablets

Table 1 — Core Tablet Composition

S.No. Ingredients Qty (mg/tab)
\ 1. Pantoprazole sodium sesquihydrate 45.20
2 Mannitol 25 101.60
3 Sodium carbonate 10.00
4, Talc 0.80
5 Calcium stearate 0.80
6 Purified Water* : 22.00
Total 158.4

* Not present in final formulation

Procedure:

13



form. Still nore preferred enteric polyner for the
conposition of the present invention is Eudragit(r)

wQ3®7/80686 wWhi ch is an aqueous di spersion of aPCHIN200H/@0463
copol ymer based on nethacrylic acid and et hyl

acrylate. Preferably, enteric polynmer is used in an
artouRantoprazdie wodim- ses@uiby drgtewaiaghitol rmldesoglmm ﬁ?ltbpﬂ@e (S mg)

exa I es_of asti ci. S in e gl ycol,

tria fe Wsseﬂgi‘{?gg]ﬁf}fléﬁg ¢ e %’Fi%?(?& gdl%{hlgpm trate or -

t ), eBbFlimCarbrhr. (5 ThE wisedissolwd iplvagér ahdztber reissltant dispersion
triethyl citrate. Triethyl citrate is comercially

avai Waﬁ)ll%edlfﬁﬂ’@ﬁ gravalagion od misidee dhtaiped instedr b-om P i zer
I |
s IR R LM SRS e ) g

in adnatmunt of about 1-5% by wei ght The unlinmting

exanpl es o ti-tacki agents, i clud
st nE)axeé grm@wewe st TeEeh sSiHle arroha6g mised With tale and
collg Tﬁffg}at&al c. The preferred anti-tacki ng agent
|stac c Is comercially avail able from Luzenac,
| t3al Lnbikatddegramiles wenatcomipeaskédrigtaalgblet cdres. used i n
amounts of about 0.5 - 10% by weight. Opacifier is
sel ected fromvarious ingredients known to those
skilled in the art_includ for exa , titaniu
The tabied eoreype protasesrabate B%L adi REpeasype Rﬁiﬁwﬁ@g properties.
TﬁQ ﬁﬂﬂé@&llc %teljls?lc% b{)fﬁ@' ?1[@ 11995124 Bbtadletian bﬂéﬁ‘S@b% Qf@re' S
rci a y aval rom Kronos Cernany under the
V\blﬂmm]he reaterblishied phirmaraiedel iligetskas amasiofdd7i. talhle @fbelaab| y
the opacifier is used in anounts of about 1- 5 % by
15 wei ght. The unlimting exanples of colorants of the
enteric | %sre 2-01311}%%1 Gﬁ&r@&@hstwfs RF Paﬁogeak&s OogsiTablet
ferric oxide vellow, F D C yell ow no ck. The
preferrec Taiileircam clia)‘acitehletlent eri ¢ QObseryed @lFe C

yel | ow nq We1gh{ Bb-CyetHowno—6—+s L.Yéglffllnbgl atty

10

Hardness 4-5 kP
Disintegration Time 4- 5 minutes
Friability 0.22 %

Table 3 - Seal Coating Composition

S. No. | Ingredients , Qty (mg/tab)
1 HPMCE3 6.914
2 Talc 2.30
3 PEG 400 ) 1.382
4 Spectracol F D C yellow no. 6 lake 0.0043
5 Purified Water* q.s
Total 169.00

20  * Not present in final formulation
Procedure:

14
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avai |l abl e from Col orcon, USA. Preferably, colorant is
used in anmobunt of about of 0- 5% by weight. Enteric

waeoawiosigol ayer is applied on the seal coating PEEN2006/000463

usi ng any conventional coating equi pnment. However,
nore sophi sticated devices |ike fluidized bed coater
can al so be used conveniently for applying the enteric
6 cBatilétrugrdsagbeainaf inasteped werel ssyb eoatedwithfcoatingdispersion prepared

SRS ATSE oo A S RORLLGR bOYEy 8009 S . i
c@%ﬂiﬁidi’s?érs?qﬁ{tﬂﬂggpir&l ad fofloRE ERAPMCOR3 Gas dissolved in water; (ii)

pharnmaceuti ca osition of ‘an acid |abile
PBEn00nvainadtsled injenlition ofstera@l; i tale gnd 8pasiircol doR? yellgwy no.

t { f (1) dry.m xj L,m . i i .
o3 Ve Hesiiahe Refiet Of PRienAREhT B5HeRR YRhptdd ino
dﬁg&@iohrdﬂ(i@p@iﬂﬁ raflddl seifrafpul ating the resultant blend as

obtai ned in (1§ wi th aqueous sol ution of sodium

carbonate, (3) passi ng the wet mass as obtained in
st ep Teble 4 EntenighogtngtCisnposgiare si eve and drying the

gr angatesrr—a—sti-table—drying—equrpmrent £ 4) SS1 Ng
the {Ssor 4RSI es t hrough a sui tzhbl@%#ﬂzl%/t%@sh
and M Xy Ng |ThgrsaMB0m-55 Gl damenbs and gl idants, ()

conptessing the lubricated granules into tablet cor
(6) di s8ol |iTripthyheitsstet er sol ubl e pol yrer ofl.2%w

Vi SCesHy—HArwater—ant—+neorpor-attng—ihe—pl a%{}r-ﬁa i
and ant P-t gchgagent in the aqueous sol utilo of

pol yIrer4T1)g coLPH CRENEWR0CH e aS [ODT aIMEEE | N ST ep
(5) with trepgoati ng so:}gti on as obtailned in step (6)
usi ng sait ghlimntmadiorngleequi prent , (8) [di ssdl.édég or
di | ub-rg—tHe—enterie—polyrer—A—water—rand—atde e

pl asti cgzer ‘P“éllﬁle%{tv%%ﬁng agent, col or gnt and"bpaci f i er
i ntolThe sgid sorution or di Spersigpg) [and jg5rad Yy (9)
entefic codting the subcoated core injthe suitable
coating apparatus. The process for the invention naekes
it postprésehtindingpRi@untiphar maceut i cal

Procedure;

7. Seal coated tablets obtained in step 6 were enteric coated with the coating
dispersion prepared from above mentioned composition (table 4), in a conventional
coating pan. The enteric coating dispersion was prepared as follows: (i) talc,
Spectracol F D C yellow no. 6 lake and titanium dioxide were dispersed in water and
homogenized for five minutes; (ii) triethyl citrate was added into Eudragit L30D-55;

(iii) dispersion of (i) was added into dispersion of (ii) under gradual stirring.

Example 2

Pantoprazole Delayed Release Tablets
Table 5 — Core Tablet Composition

S. No. | Ingredients Qty (mg/tab)

1. Pantoprazole sodium sesquihydrate 45.20

15



conposi tion of a benzim dazol e derivative wherein the
conposition is optionally containing binder and

wes®ensical |y free of disintegrant and still haBCDGG06/000463
storage stability. The conposition of the invention
can be formilated inta different physical forns like

gpnven.tz.onaManah‘DlétSs beads and m ni tabl et PHAVi ng
I MTERSHEHRS a1t TI I—6—m—The—fottow
n]?n- imti @M a9 | ustrat e speci filc ents® nent s
of the pres . owgver

P ﬂggrcx?ﬁ]ﬁ?ﬁrlc@ﬂulog ucHl EXFyowe g

i ntepded t o ng the Scope of “thd present
i nvehtifn | Makny way. Exanple 1 Pantoprdzol e308l ayef

Rel ep_g_e__talhl ets Table1 CotreTablet—€ ||on| +i-on Hbt
pr esknt6.i n| CRlkRM F§ARA at i on Procedur e: 1, Paftépr azpl e

sodi pmrsesyRLf Eﬂ!ﬁ’é fop* TENTIT TOI—and sodi ym caggo ate| (5
ny) /verz' p sseg ough sui tabl e nmesh and mxegm
toget her. 2Tofddi um carbonate (5 ng) was| di 4589%¢ed |n

wat e F and the resultant di Qhe_[cl on—\Was sed—for—the
granull‘éltlpme@flnﬁlnﬁltf@ﬂéu’@BP% ned in step 1. 3. Granul es
Ptaedwd: wer e passed t hrough suitable mesh and dried in
a suitable drier. 4. Dried granul es were passed

t hr ougkarsof dodhine carbaimta(fdmp) weddssdlvedtialporified water ci um
stearate.

2. Pantoprazole sodium sesquihydrate, mannitol 25, appropriate quantity of

sodium carbonate (5 mg), and hydroxypropylcellulose (Klucel EXF) were
passed through suitable mesh and mixed together.
3. Mixture of step 2 was granulated with solution of step 1.

4, The granules were dried at appropriate temperature in a suitable dryer.
5. The dried granules were passed through suitable mesh size and lubricated.
6. The lubricated granules were compressed into tablet cores.
The tablet cores as produced above had good processing and handling properties.
The physical characteristics of the core tablets as obtained in step 6 above were

within the established pharmacopeial limits as mentioned in table 6 below.

Table 6-Physiéa1 Characteristics of Pantoprazole Core Tablet

Tablet core characteristic Observed value
Weight 160 mg
Hardness 7-8kP
Disintegration Time 7-8 minutes
Friability 0.12%
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5. Lubricated granul es were conpressed into tabl et
cores. The tablet cores as produced above had good

w@e@ceswiIng and handling properties. The physiP@Ei/IN2006/000463

characteristics of the core tablets as obtained in
step 5 above were within the established pharnacopeial
limts asTnldﬁﬂl (ﬁe:eUC@a’ilngéEﬂmpo’él’IMI oW. TabI e 2 -

PhyS €& £fi-sties—of rautUpld[U

Tabl ESsNO- & Ei? M3 ng Conposition * NGt 'ﬁ’ég‘egr%tlag}

fina fprmjt_@tM@rg dpgocedure 6. Tabl et d¢oressohpai ne
in step 5 were seal coated with coating dispersion

pr eppr ed fq a“aicabove ment i oned corrp03|t| _on (ﬂz?BBe 3)
I N areenve 1 +-h Hre—ecoatinog—ct-Spers+pn
was prepar (EgEgg@o@pg{@yfe(np)‘gl}f_qpm W4s di $98Fved | n
)
r

wat ef 7 11 | Iﬁgrutmn qjo €p (();
(i) talc E?%S@E?ﬁ%ﬁ?@@% S Ake wer e
di spersgd | RusdfiedbWdteartt of water and the samaqs

di Sp i Lwas—added intodi Qpnr sop—ef—{ii ) —with-

T

\I
gradpal sti ffPFaﬁg Table 4 Enteric Coati ng éé?q%%ltl n
*Not SSEE1) rl Fation Procedure:. 7. Sea
coat eg(f(% ab él%t ﬁﬁg 1r]f?%e’éiﬁl{{#ﬂstep 6 were enteric coated
W|th the coating dispersion prepared from above
fl‘l‘r 8ned conposition (table 4), in a conventional

coating pan. The enteric coating di spersion _was
Tl eietr wacsaabtained Byagep é.vyer% 892 CO%‘%M Foating-dispersion  prepgred
T i
codtingatigpeysiem ﬁﬁkdpnépamﬂ as Folbvasy (i) HPAOO-35Eps was dispersed in water;
(ii) PEG 400 was added to the dispersion of (i); (iii) talc and Spectracol F D C yellow

no.6 lake were dispersed in sufficient quantity of water and the dispersion was

homogenized for five minutes; (iv) dispersion of (iii) was added to dispersion of (ii)

under gradual stirring.

Table 8 — Enteric Coating Composition

S. No. | Ingredients - " Qty (mg/tab)
1 Eudragit L30D-55 (solid content) 12.91
2 Triethyl citrate 1.296
3 Talc 1.944
4 Titanium Dioxide 0.648
5 Spectracol F D C yellow no.6 lake 0.006
6 | Purified Water* ) q.s
Total 184.72.

* Not present in final formulation

Procedure:
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(iii1) dispersion of (i) was added into dispersion of
(i1) under gradual stirring. Exanple 2 Pantoprazole

wOeioapeoRel ease Tabl ets Tabl e 5-Core Tabl et PCT/IN2006/000463

Conposition* Not present in final fornulation
Procedure: 1. Part of sodium carbonategé ng% was ., )
8.dBea abated tabdetpubtamﬁém Wap drweze emigrie 6pated it T ERiEHs coating

OB e B S GHRE E AT 5 i
cdnibitelal Eoffing DI, el“Héae‘h@&ié dohﬁ@glaigpérsﬁbhm @remasehl asrfdllows: (i)

m xed t oget her. ture of step

Taies Spectnen Fuh G ellop Igk6 400 FHann A vale, BeRe e n gyater

N

5| didpetsicH &) vas adlied inttbdiﬂspe&md ogflanmdegra@aé stlrrmg
conpressed into tablet cores. The tablet cores as
produced above had good Erocessn ng and handl i ng
properties. The physical ExtaPkck eristics of the core
tablets as obtained in step 6 above were within the

est abl i sh&dnsobarole icd|Rel¢age Tablats: menti oned in table

6 bel ow. Table 6-Physical Characteristics of
Pant opr azghkle ar € otaThBe@bhposition Seal Coating

Conpositio Not present jn f -on
Pr ocddSwNo. [AngFedieds cores obt ai N (et b were
seal leeated-wth—coattng—drspetston pared| from
above ment i |orfds OQIB?PE%Sl tion (Table 7@ sl n a
convemMHoNavERalding pan. Seal 100.5

3. Sodium carbonate 10.0

4 Purified Water* 30.0

5. Talc ) 3.00

6 Calcium stearate 1.5

Total 145

Manufacturing Procedure:

1. Lansoprazole, appropriate quantities of mannitol 25 (5 mg) and sodium
carbonate (5 mg) were passed through suitable sieve and blended together.
2. Rest of the quantity of mannitol (5 mg) and sodium carbonate (5 mg) were

dissolved in purified water.

3. Mixture of step 1 was granulated with solution of step 2.
4. The granules were dried at appropriate temperature in a suitable dryer.
5. The dried granules were passed through suitable mesh size and lubricated

6. The lubricated granules were compressed into tablet core.
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coating dispersion was prepared as follows: (i) HPMC 3
cps was dispersed in water; (ii) PEG 400 was added to

wo b@7@s®per sion of (i); (iii) talc and Spectr apGI/IN200/@0463
yell ow no. 6 | ake were dispersed in sufficient quantity
of water and the dispersion was honogeni zed for five
Thertablekcore sy prodiegskabove hadgoqd proyesaing and dentdling properties. The

[ rSi f..(1id. under .gradual .sti.rrin Table 8 -,.
R e BicPii 42t BF s 2 R ls 3U0OF ag Wit the
eh@bltHed tphain RopeiaidunRs 4 m&aine aathe i@ bh Bélswobt ai ned

in step 7 were enteric coated with the enteric coating
di spersion as prepared from above nenti oned
conposition (table 8), in a conventional coating pan.
The enteric coating dispersion was prepared as
follows: (i) Talc, Spectracol F D C 6 yellow | ake an
titani um di oxi de were di spersed in water and ‘
honogeni zed for five mnutes; (ii) triethyl citrate
was added into Eudragit L30D- 55; (iii) dispersion of
(i) was added into dispersion of (ii) under gradua
stirring. Exanple 3 Lansoprazol e Del ayed Rel ease

Tabl ets: Table 9 ~ Core Tabl et Conposition

Manuf acturi ng Procedure: 1. Lansoprazole, appropriate
guantities of mannitol 25 (5 ng) and sodi um car bonate
(5 ng) were passed through suitable sieve and bl ended
together. 2. Rest of the quantity of mannitol (5 ng)
and sodi um carbonate (5 ng) were dissolved in purified
wat er .
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3. Mxture of step 1 was granulated wth solution of
step 2. 4. The granules were dried at appropriate

W egopes@dure in a suitable dryer. 5. The dri edP@I/EV200&@®0463
wer e passed through suitable nesh size and | ubricated

6. The lubricated granul es were conpressed into tabl et
core. The Talilt 60 —Physical Charastiuistics efiJansoniaseleybers Tablets

pr ocessi ng-ant—handng-properties T ffysttal

char act er i| SAPLE CoFe HAXTCLETISCS, ap&se‘a@‘ﬁéﬁ”aﬁy ned in step
6 above wefgeshd NI N The establ{shedphatgmcopei al
limts as|nentioned in the table 10 bel ow Table 10

- Physi cal |Chadmest eri stics of Lansopfrazok® Core Tabl ets

Tabl e 11- Seal—Coatifg—Compostitonsz=—Ngtpresent in
final for (INSHIeGRIBRd8BGur e: 7| TaBPdPlEFes bbt ained
in step 6 WeLpjgFal coated wth sealgzpsting

di spersion_prepared from abovelnenti oned conposition
(table 11), in a conventional coating pan. Seal

coati ng dispersion S.prepared.in the sanme nanner as
descr | bedjrgﬁeéi'a%ﬁll g%it_npgr(ggﬁngosﬁoq.Em eric Coating

Conmpo$KTNGNT 1hRfedin@®seNt 1N Tinal for m@/iab
Procejgrtg?jr eeal ncoat ed tablets obt W@ggg Lgn glg 7
were entéri ¢ HRMC&epsi th the enteric ¢oati Ag3

di spetsion prepared from above nentiohed e?rmesi +Hon
(tabl ¢ 12), iTila conventional coati ng| pan. ’ﬁge entleric

descr{ bed 1 1l ‘Eehng] &N NERAR AL b Lo az 8 Del ayed

Rel ease Jablie¥psctracol F D C yellow no.6 lake 0.003
5 Purified Water* q.s
Total 152.26

* Not present in final formulation

Procedure:

7. Tablet cores obtained in step 6 were seal coated with seal coating dispersion
prepared from above mentioned composition (table 11), in a conventional coating

pan. Seal coating dispersion was prepared in the same manner as described in

example 1.

Table 12 -Enteric Coating Composition

S. No. | Ingredients Qty (mg/tab)
1 Eudragit L30D-55 (solid content) 11.70
2 Triethyl citrate 1.174
3 Talc 1.762
4 Titanium dioxide 0.587
5 Spectracol F D C yellow no.6 lake " 0.005
6 Purified Water* q.s.
' Total 167.48
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Table 13 - Core Tablet Com osition Manufacturing

Procedure: 1. Rabeprazole Sodium mannitol and sodi um
w@arbosmbde (2. 5ng) were passed t hrough suit abl BCHIN2065/000463

and bl ended together. 2. Rest of the quantity of

sodi um car bonate (2.5ng) was dissolved in purified

wat er .* Not presentinefirpd fatmaatibnnvas granul ated with

solution of step 2. 4 The granules were dried at

appropriate tenperature in a suitable dryer. 5. The
PRIE&FeOr anul es were passed through suitable sieve. 6.

The tal c and cal cium stearate were passed through

gS r

8 bal B0ps6 Bt IFi 8 TRHE Bftcf LBAC WAl (I S0khiE Rquine
dispérsioh Padpatedcoomr abdvemeatidret] oompesman (tpblod@b,,eu aai@nvmtlonal

had good processing .and _handlin 0
copiipe, ol 10R R ICe] FHIDE CUSTRTIGrh B0 GIEbR b o Sfte manner as
p 6 above were within the established
dgﬁéﬁ%%@%%%lgﬁ;fln1ts as nmentioned in table 14 bel ow.
Tabl e 14- Physical CharaExamplt4 cs of Rabeprazole Core
Tabl ets Tabl ¢ nposi tion. * Not
present i cedure: 8. Tabl et

cores obtai ned in step 7 were seal coated with coating
di spersj offableééar@aeﬂ‘ﬁblﬁﬁgammﬂm“ oned_conposi ti on

(t abl[eS.1%)., | Ingrediewtsvent i onal co&tb’lﬁglgﬁah) Seal
coat {ngdropgiacen yezgppPaeq+ gl = mner as
2. Mannitol 542
3. Sodium carbonate 5.0
5. | Talc 0.4
6. Calcium stearate 0.4
7. Purified Water* q.5
Total 80.0

Manufacturing Procedure:

1. Rabeprazole Sodium, mannitol and sodium carbonate (2.5mg) were passed
through suitable sieve and blended together.

2. Rest of the quantity of sodium carbonate (2.5mg) was dissolved in purified
water.

3. Mixture of step 1 was granulated with solution of step 2.

4 The granules were dried at appropriate temperature in a suitable dryer.

5. The dried granules were passed through suitable sieve.

6. The talc and calcium stearate were passed through suitable sieve and the
same were mixed with granules of step 3.

7. The lubricated granules were compressed into tablet cores.
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Table 16 - Enteric Coating ConpositionNot present in
final fornulations Procedure: 9. Seal coated tablets
W@bdiogiosmsol i n step 8 were enteric coated w th CPEL/IN2g06/000463
di spersion prepared from above nenti oned conposition,
in a conventional coating pan. The enteric coating
ThH bkt Sioess avarofinedaabetle ihad tgoed queeessingiaed hardling properties.

des Si“? ;JIF %@géﬁﬁ@r&pﬁ%g co{%ér%l%ﬁaém el e gltsgtg%G above were

wﬁHBC{H@ E&sbIRRed PSwhatIpelaS iRl ﬁ@hﬁ%ﬁhbﬁhdﬁﬁ@dﬁl’é 4 Belawd
exanple 2 at tenperature/relative humdity of 40 + 20C

[ 75% + 5% for 3 nonths. Results iqr terns of anmpunt of

pant opr az ent

period of ‘f%‘?‘Sﬁ%S@‘Xf?}e"Pe }égﬁg ?/J% %R% pﬂ%%%ee@&ﬁ?[;aﬁfe'&e
performanc=ﬁabwbsire®hammieap )Olb@i'hﬁﬁvaﬂm the sane
were presepted in the table 17 helow Table 147 -

Accel er at ejvﬁlaﬂm [ ty Dat a Exampl e 68BMgavai ljabilty of
Del ayed Rel raHLUpIaLUIE Fo Hwi%lfﬁlﬂls exanpl e
denonstr at (Eﬁf Sbi 1 ty of forpul ati on~of exanpl e

1(1 abel ed amaypfegdlonTiR@nt opr agolxe).5tndinpeovi|de
bi oavai | abillty oggnanLnnra7nlp which is congarable to

the bi oavai Fabbilitsyy provi ded by urcaPé{¥9) (Iabel ed
anount 40 mg—pantoprazote)y—as determned by the area
under the curve (AUC) and Cmax Zurcale is marketed by

Al tana phagpR 150 Sehir OReiaR Compiisitiogs. This exanpl e

describes an in-vivo study which neasured plasha—
pant] dp M ol kmgredients Qty (mg/tab)

1 HPMC 3 cps 2.61

2 Talc ‘ 0.87

3 PEG 400 (Polyethylene glycol 400) 0.52

4 Spectracol FDC yellow no.6 lake 0.002

5 Purified Water* q.s

Total 84.00

* Not present in final formulations

Procedure:

8. Tablet cores obtained in step 7 were seal coated with coating dispersion prepared
from above mentioned composition (table 15), in a conventional coating pan. Seal

coating dispersion was prepared in the same manner as described in Example 1.

Table 16 - Enteric Coating Composition

S. No. | Ingredients Qty (mg/tab)
1 Eudragit L30D-55 (solid content) 6.45
2 Triethyl citrate 0.59
3 Talc 0.88
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concentrations achieved after oral admnistration of
reference Zurcale(r) tablet and test pantoprazole

wo aiesoshor mul ati on of exanple 1. The in-vivo BCTIIN2006®0463

carried out on 12 healthy adult mal e subjects under
fasting_caondition. Plasma pantoprazol e was determ ned
over a p4- %ourTmmmdeaiet er a si ngI e pral0.294

adm ni strat+o at--eps—Fath
i ndi vi dpal ss%eﬁﬁ?ﬁgt@?HéW' éé’ﬁnowgal‘f%e ¢ WPO25
formul af I ofis | Py WaeeOVer desi gn. € Stpdy Wa

conpl et ed_over two consecutive weeks %Ed there wa

washout peri od of 3 days betvveen ablotalnj st re2.2ns pf
evels—wer e

the two -at+oens Hael ,uTaSrm V-2t =

measur ed atNBt%raﬁeﬂléPhﬁm\go lﬁaé?nau lizing a validated
assay method enploying LG MS/ Ms instrunentation. A
commercially available statistical software programe
Hepesiiireas SAS (SAS institute Inc., USA. Version 9.1.3)

was used to eval uate plasm concentrat| on val ues

% Sealvepdiedt tablatsiobtdingl st 8 aree tteietedted Withtdaetity @igpersion
under é_he curve (AUC) .and naxi mum concentration (Cnhax)

PreRaEtdy Doxsr manEqriest compositiens Bse copyeRiioas] eqstingiman The
| [

eﬁf@é‘ﬁ?aﬁr‘%é‘?@égﬁﬁ%ﬁ@ R

Ipant oprazol e, which was substantially equi val ent to

that of Zurcale(r), as determi ned by the software

program Pharmacoki netic paranmeters for both reference

and test fornul ati on have been shown in table 18.

Tabl e 18I n view of the algampleSis clearly evident

that fornul ation of the invention inportantly provide

Agicelrveded sthbility testingranpersha Ko ezuideines wias camivogdanl the tablets

AR Bl st e ANcT A bt e it BTG 2 C /

TBrei-e3% ger 3 months. Results in terms of amount of pantoprazole present in the -

L4

a

O U0

tablet at the end of the period of storage were analyzed by validated high
performance liquid chromatography method and the same were presented in the table
17 below.

Table 17 — Accelerated Stability Data

Study period Amount of pantoprazole in the tablet
Example 1 Example 2
Initial 97.3 103.3
After one month 97.6 101.2
After two months 94.9 97.9
After three months 943 98.2
Example 6

Bioavailabilty of Delayed Release Pantoprazole Formulation
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enbodi nents, it should be appreciated that the present

invention is not limted to those precise enbodi nents.
wR10h©e8060i N vi ew of the present disclosure, WhPCIIN2006/000463

descri bes the current best node for practicing the

i nvention, many nodifications and variations .woul d

Thivexmple Hemsnitiatss tho abhits ef Sdrinullasidni of extampder 1(latietddcamount

AR R Bkt P R WS bR b bttty Sapich i comparable
th W Tbioay4iBi1 ;))t@{hd@& bg Zuadrilde(Rsed %Qﬁﬁcd(ﬁm%eﬂah&@}dz\ﬂ%) as
conpri si ng: a conpressed core conpri sing

determinet by tieoer ubdersthe gueei (@U@bam‘%%enzztmzdam inwrketed by
v nd, an al kal i ne agent b) at
@g X’ﬁ%“‘% 1§1gzg}ro%eggt ‘ﬁ% ?ayer and (c) gt Ieagt)an

enteric coating layer; wherein said conpressed core is
devoid of any disintegrant. 2. An oral pharnmaceuti cal
by \wistaple ofesaEbesl an Vo seni which weeswed nlasensaprrioprazole

coﬁ@n&rﬁh&ﬁ%h@vg@Zr@ér%r&’l%d&n‘fﬁ%ﬂr&fﬁm’ of ré@ke%?é 29:caf %ﬁl@teand test

conprising pantoprazo
Ijaampmraolaztablet fdrmhmmbam legamplie 0 ﬁlllaszvevoos:tu@y oapcazietl ®ut on

ary maceut cal I cceptabl e salts, solvates o
1%%%@%%@%@'3 k malk sybieet Sp Fdetg; conditos, Plsaw Rmtomazole was
déjce%hﬁfcg ovEr £ bih%hllgerw hfdh §1H@? 3fd] %dhfﬁlﬁ‘sﬂr&on of thT respective

benzi m dazol e derivative I s erab pant oprazol e or .
fomlmmnﬁadumdmﬂw \aasca;bmlaisteeeds adtqhsof ﬂmlt‘mt fogmulations in a

drate nation thereof

RN S, et PRPISE G htyepHeiiiespagks and there
wiied Waéhchl'ﬂ Petibdl 0813 dysSRwSnealinkinRFatiO® 8f MéPwo formulations.
conprising mannitol, sorbitol, xylitol, lactiltol,
Individual plasma levels were measured at predetermined times utilizing a validated
assay method employing LC- MS/ MS instrumentation. A commercially available
statistical software programme known as SAS (SAS institute Inc., USA. Version
9.1.3) was used to evaluate plasma concentration values derived at each time point
and to determine the area under the curve (AUC) and maximum concentration (Cpax)
afforded by Zurcale® and the test formulation. The plasma concentration profiles
have been depicted in fig 1. The test formulation provided bioavailabilty of
pantoprazole, which was substantially equivalent to that of Zurcale®, as determined

by the software program. Pharmacokinetic parameters for both reference and test

formulation have been shown in tablel8.

Table 18
Pharmacokinetic Data
Parameter Reference Test T/R ratio | 90% confidence
Product (Formulation interval (test vs
(Zurcale® -- R (Example 1) - reference)
-T

AUC o4 ng.h. /ml | 8328.548 8164.935 0.98 89.01—114.09

AUC oo ng.h. /ml | 8575.267 8336.586 0.97 92.81—103.56

Cmax ng/ml 3260.195 3285.421 1.00 91.85 - 102.89

Timax 3.015 3.014 0.99
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10

erythritol or maltitol. 5. An oral pharnmaceutica

formulation as clained in claim4, wherein the
w@e@eswed filler is mannitol. 6. An oral PCT/IN2006/000463

pharmaceutical fornulation as clainmed in claim1,

wherein the al kaline agent is selected fromthe group

conprising sodi um carbonate, cal cium carbonate,

Imavigve sf thmabaveoio ﬁmlearlymgdmsﬂlatrfokmdtaﬁmh détirridvemtignesi um

oxi de. . 7. r,al na |caI fornylation a

Ebartaty b Bich el e b AR ol S B GORPREPIonE!

@gmqvaq@tﬁpgﬁﬂéme@ar bonate 8. An oral pharmaceuti cal

fornmulation as clained in claiml13 wherein filler is
preferably used in an anmount of about 40 to 70 % by
Wbilg lthis ifention hasabeepl“chswrﬂxed uit idetall with rafer@hé¢eoto @stain preferred

claijqred in c I5v\,her akallneaentls
PrRAdHPEy u?{g id e %Hprwgifﬂfhabﬁ & BSSEn Ay etion igngy, limited to

- th8ded Blecist OemBbdifiets. HRARFRGE Wibwvabs ftRE bt Qﬁscﬂ&sure which
claimed in claim1, optionally conprisi’ng a bi nder

describas thﬁr@lrreph bestaoweietipcphcticrgie anvennoa,smamsamnéldﬁcatmons and
ere t he r e ed fr.om rou
cagﬁjﬁg?f %‘8%&8?‘6’3@?}?%%‘%%%%%? %g@e FthE Art without de%artupg from
thekaopk aid Byifit 6PMhisdiadéentionet hyl cel | ul ose and
m crocrystalline cellulose. 12. An oral pharnmaceuti cal
formulation as clained in claim1l, wherein the binder
is preferably hydroxypropyl cellulose. 13. An oral
pharmaceutical fornulation as clainmed in claim 10,
wherein the binder is preferably used in an anount of
about 0 to 5 % by weight. 14. An oral pharnaceuti cal
formulation as clainmed in claiml 5 wherein
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the core of said fornulation further conprises a
| ubricant and a glidant. 15. An oral pharmaceuti cal

wo coomod®mbi on as clained in claim14, wherein tPEI/IN2006/000463

| ubricant is preferably used in an anmount of about 0.2
to 5 % by weight. 16. An oral pharnmaceuti cal

at i on as claimed in claim14, wherein the
glidant is preferably used in an anount of about 0.2

to 51% by Aweibgihtphadnacedivad famuldtohn@al héidahbile benzimidazole
formul ation as clained in claim14, wherein the
de{iAtivE SAMPTISINGE sel ected from the group conprising of

calciums rat ' : ' : .
FFaht i ndPal - orBRER AL SHEANAE fn oAb e ithPl aid acid
gl ycol , sdahilerhestiasdadold denvatites o fllerand an alkalihe doahtc

and steari aci(f*i or,al har maceuti cal formul ati on

18 An
as clai med®) n & fephop seakgestmedayghmbant is cal ci um

stearate. (39. ARk ARMBARIY LG4 fornulation as
claimed in’claim 14, wherein the glidant is selected

f r omwihiereiy said gomprassadsiongis devaid lof puyndisintéaraite,
magnesi um silicate, colloidal silicon dioxide and

talc.. 20. or a har maceuti cal. formul ati on as. )
ci ai ed | AP BT GED HTiog RS S, Gfign L Wherein
tH¥ adifialabb aflfeﬁﬁﬁﬁaglzo@@!deﬁ%tml Rt deptef ﬁgih Wd Gropd fb&ﬁprising

benzi m dazol e derivative conprising: (a) a core o
preatopragele domnabriarele blensdprizalez sabepiaoley titrioperalecorepinomadade or

B T S e R

filler,

3. An oral pharmaceutical formulation as claimed in claim 1, wherein
the acid labile benzimidazole derivative is preferably pantoprazole or its

pharmaceutically acceptable salts, solvates or hydrates or a combination thereof.

4. An oral pharmaceutical formulation as claimed in claim 1, wherein
the filler is selected from the group comprising mannitol, sorbitol, xylitol, lactiltol,

erythritol or maltitol.

5. An oral pharmaceutical formulation as claimed in claim 4, wherein

the preferred filler is mannitol.

6. An oral pharmaceutical formulation as claimed in claim 1, wherein
the alkaline agent is selected from the group comprising sodium carbonate, calcium

carbonate, magnesium carbonate, magnesium hydroxide and magnesium oxide.

7. An oral pharmaceutical formulation as claimed in claim 6, wherein

the preferred alkaline agent is sodium carbonate.
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about 2 to 10 % of an al kaline agent, wherein the

al kal i ne agent is sodium carbonate, and wherein the
wa@eng/osoessentially free of disintegrant, (b)Per/seadsc/000463

or seal coating layer, and (c) an enteric coating

| ayer. 22. An oral pharmaceutical fornul ation of

pant opr azoAr oral plheméeutivafformulatidrets clamped si whim (1) wlserein

r.e. Conppri.sing .pant oprazol e, erejn, said.core
5% PR b BB BRAE s Do Y e o
pant opr azol e, about 40 to 70 % of mannitol, about 2 to
10 % of sodi um carbonate and wherein the core is

essent.i al |4n fordephatmegestical dgranetiqoys glaymed imclagmal, wherein

.1 J d.{c n_en i [ r. 23.
(R RaR ARt dRRbebe B nERAES S BRUR Wb Bt
benzi m dazol e derivative in the formof a tablet
conprjsing; (a) a core conprising said acid labile
benzi I dazdr 6rdd dhpspaceyiica) frraation s ¢laiped e slapnils eptionally

Lg)fm Rhoeligid,. about 10 to 30 % of said benzi m dazole
erpl vatgi ve,

11.  An oral pharmaceutical formulation as claimed in claim 10, wherein
the binder is selected from a group comprising hydroxypropylcellulose,

polyvinylpyrrrolidone, methylcellulose and microcrystalline cellulose.

12, An oral pharmaceutical formulation as claimed in claim 11, wherein

the binder is-preferably hydroxypropy! cellulose.

13.  An oral pharmaceutical formulation as claimed in claim 10, wherein

the binder is preferably used in an amount of about 0 to 5 % by weight.

14.  An oral pharmaceutical formulation as claimed in claim 1, wherein

the core of said formulation further comprises a lubricant and a glidant.

15.  An oral pharmaceutical formulation as claimed in claim 14, wherein

the lubricant is preferably used in an amount of about 0.2 to 5 % by weight.

16.  An oral pharmaceutical formulation as claimed in claim 14, wherein

the glidant is preferably used in an amount of about 0.2 to 5 % by weight.

17.  An oral pharmaceutical formulation as claimed in claim 14, wherein
the lubricant is be selected from the group comprising of calcium stearate,
magnesium stearate, zinc stearate, light mineral oil, glyceryl behenate, polyethylene

glycol, sodium stearyl fumurate, stearic acid, talc and stearic acid.
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about 40 to 70 %of a filler, about 2 to 10 % of an

al kal i ne substance, about 0 to 1% of a binder, about
w@2@70806B1 % of a | ubricant, about 0.5 to 10 % PET/EN2006/000463

glidant, and wherein the core is essentially free of

di sintegrant, (b) a seal or seal coating |layer, and

(c) an enteric coating layer. 24. An oral

phar maceutical formulation of pantoprazole in the form,

of al%.abl An wdrpharmperyticd] fprmaulatigroas elasrgdiongjaim 17, wherein

ant Ql e rrein said core conprises of, by
h’&’&caﬁ?{&i‘%‘é‘?}ts\&‘%ﬁaﬁo 30 % of said pantoprazol e, about
40 to 70 % of mannitol, about 2 to 10 % of sodi um

carbonate, about. 0 to 1% of hydroxypropyl. cellul gse, .
about®0. 2AncTs Bhasmaeatieal Jarmtlaton FLclames, gas {3, beysin
f : | NuCOo I Il : : ;

] el BpC DS 0B R RRARAE 7 celiimhaFlioHe, magnestum

silicdte,anlleidbksilicorcdiakidagnd tyer . 25. An or al

phar maceutical fornulation of |ansoprazole in the form
of a

20.  An oral pharmaceutical formulation as claimed in claim 19, wherein

the glidant is talc.

21.  An oral pharmaceutical formulation of an acid labile benzimidazole
derivative comprising:
(a) a core of said acid labile benzimidazole derivative wherein said
core comprises of, by weight:
about 10 to 30 % of said benzimidazole derivative,
about 40 to 70 % of a filler,
about 2 to 10 % of an alkaline agent, wherein the alkaline
agent is
sodium carbonate, and wherein the core is essentially free of
disintegrant,
(b) a seal or seal coating layer, and

(c) an enteric coating layer.

22.  An oral pharmaceutical formulation of pantoprazole in the form of a
tablet comprising:
(a) a core comprising pantoprazole, wherein said core comprises of,
by weight:
about 10 to 30 % of said pantoprazole,
about 40 to 70 % of mannitol,
about 2 to 10 % of sodium carbonate and wherein the core is

essentially free of disintegrant,

28



5

10

15

20

25

30

wW@efeosai d | ansoprazol e,

tabl et conprising: (a) a core conprising | ansoprazole
wherein said core conprises of, by weight: about 10 to
about 40 to 70 % OPCT/IN2006/000463
manni tol, about 2 to 10 % of sodi um carbonate, about O
to 1% of hydroxypropyl cellul ose, about 0.2 to 5 % of

cal ci um S(W@bpgrg’éb%ﬁ@g&yé@a@% of talc and wherein
core is essentially free of disintegrant, (b) a seal

or seal cé&ul #heptpEgeqatingdayer.c) an enteric coating

| ayer. 26. An oral pharmaceutical fornulation of
rabeprazole in the formof a tablet conprising: (a) a

cor e 280nprArs braf) phatnegoedtival formlnétionrofsai acid daldle benzimidazole
cqonpri ses of, by weight: about 10 to 30 %of said
dedpENEdS ol e, about 40 to 70 % of mannitol, about 2 to

10 9%10f fosRUrY MAKiaY RRlRLEw: about 0 to 1% of
hydroxypc))ropyl ce?tlr u?‘gge, gabout 0.2 to 5 %f calcium

stearate, (@) a core comprising said acid labile benzimidazole derivative
wherein said core comprises of, by weight:
about 10 to 30 % of said benzimidazole derivative,
about 40 to 70 % of é filler,
about 2 to 10 % of an alkaline substance,
about 0 to 1 % of a binder,
about 0.2 10 5 % of a lubricant,
about 0.5 to 10 % of a glidant, and wherein the core is
essentially free of disintegrant,
(b) a seal or seal coating layer, and

(¢) an enteric coating layer.

24.  An oral pharmaceutical formulation of pantoprazole in the form of a
tablet comprising:
(a) a core comprising pantoprazole wherein said core comprises of, by
weight:
about 10 to 30 % of said pantoprazole,
about 40 to 70 % of mannitol,
about 2 to 10 % of sodium carbonate,
about 0 to 1 % of hydroxypropyl cellulose,
about 0.2 to 5 % of calcium stearate,
about 0.2 to 5 % of talc and wherein core is essentially free of
disintegrant,
(b) a seal or seal coating layer, and

(c) an enteric coating layer.
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about 0.2 to 5 %of talc and wherein core is

essentially free of disintegrant, (b) a seal or seal

and (c) an enteric coating | ayRCT/IN2006/000463
An oral pharmaceutical fornulation as clainmed in claim
1, wherein said forrmulation is prepared by a process
conds. si n4n tolnal phaepaceotical formudationnofxiangpploazoks mi e foine of a
&gri vative active ingredient with major quantity of

tabiet GARRTISIMG 50% quantity of al kaline agent, (ii)

granul ati@ga bR Joﬂgk'issf NhnsBh@RSe AThesdift Raidl chréMdniprises of, by

aqueous solution o odi um carbonate and small part o
fillweighttiii) passing the wet nass as obtained in step

(ii) through asi droyi he resul tant

granul ates, (i O“EX@‘% g/°t<ﬁ mgg?ﬁesggﬁaé%m es through a
si eve and m Xi fkbut h@ 1P Mnhdhnitolri cant s and
glidants, (v) conpressing the l|ubrjcated granul es of

step (iv) intozhoabP e 1% f sodipm cagbarait.vi ng t he wat er
sol ubl e pol yne oV | I ' and

i ncorporating {‘%Ogﬁgf‘%ﬁvéﬁﬁ&%’é@%%‘géﬁ ng agent in
t he aqueous sohkdut 012 tof5 % of yateium ftedrate, seal coating

the core as obtained in st v) with.the coatin
sol ution as obtRQuWh&d P é‘t%ﬁalé\?iﬂﬁl Wheggin eyreds §§?8P€"}Ur¥gﬁee of
the enteric poly if water and addi ng plasticizer,

colorant, anti-tacking agent and opacifier into the
sai d sol ufh)arsedrordea peatgigdayer, and

(c) an enteric coating layer.

26.  An oral pharmaceutical formulation of rabeprazole in the form of a
tablet comprising:
(a) a core comprising rabeprazole wherein said core comprises of, by
- weight:
about 10 to 30 % of said rabeprazole,
about 40 to 70 % of mannitol,
about 2 to 10 % of sodium carbonate,
about 0 to 1 % of hydroxypropyl cellulose,
about 0.2 to 5 % of calcium stearate,
about 0.2 to 5 % of talc and wherein core is essentially free of
disintegrant,
(b) a seal or seal coating layer, and

(c) an enteric coating layer.

27.  An oral pharmaceutical formulation as claimed in claim 1, wherein
said formulation is prepared by a process comprising the steps of:
(i) dry mixing benzimidazole derivative active ingredient with major

quantity of diluent and 50% quantity of alkaline agent,
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and finally, (ix) enteric coating the subcoated core
Wi th coating solution of step (viii).
WO 2007/080601 PCT/IN2006/000463

(ii) granulating the resultant blend of step (i) with aqueous solution of
sodium carbonate and small part of filler,
(iii) passing the wet mass as obtained in step (ii) through a sieve and
drying the resultant granulates,
5 (iv) passing the dried granules through a sieve and mixing the same
with lubricants and glidants,
(v) compressing the lubricated granules of step (iv) into tablet core,
(vi) dissolving the water soluble polymer of low viscosity in water
and incorporating the plasticizer and antitacking agent in the aqueous solution
10 of polymer,
(vii) seal coating the core as obtained in step (v) with the coating
solution as obtained in step (vi),
(viii) dissolving the enteric polymer in water and adding plasticizer,
colorant, anti-tacking agent and opacifier into the said solution or dispersion
15 and finally,
(ix) enteric coating the subcoated core with coating solution of step

(viii).

20

31



