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WO 2007/080601 PCT/1N2006/000463 STABLE PHARMACEUTICAL

FORMULATION OF AN ACID LABILE COMPOUND AND PROCESS

FOR PREPARING THE SAME Field of the Invention 5 This invention, in
vweneraispelates to a pharmaceutical formulation of an acid |abileiNz006/000463

compound and _process for preparing the same. More particularly, the
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acid-labile drugs essentially comprise of substituted benzimidazole gastric
anti- secretary agents, such as omeprazole_ lansoprazole, pantoprazole,
rabeprazole and pharmacetiies ecBYRBIA salts thereof. These agents
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secretlon of gastrlc acid. They are 15 indicated for the treatment of various
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ﬁiﬁenﬁ&ﬁﬁséﬁaedtmﬁmegnam&ﬁm fiesaibenzimidprciscoe Bymiivasank:
asily.destroyed |n the acid medluma thus ifficult to formulate for

G reran ol GRBarah 35S aSta AR ceutcal
composition comes in contact with gastric fluid in the stomach, which is

highly acidic, leading to I%r X %).Y}{@ J95s.0f:activity of the
benzimidazole derivative: utical compositions comprising acid

Tasireidrirpd e fdengroreminiirvaptite A5 @astiii Reaeinydreneagiic ant-
SQAUNG- SHeKeValmast AfihR SNt imeRina N3 €, GBG¥razole and

themsélves acidic in nature or contain acidic materia S, which may react
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ior.arf, which teaches various S.2R es for
RO oAb B SHUSCS ST B R Eotaa s st
ot itsanbst codihiaterapfirobZiigdiltilized 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

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 oomes 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 teéches various approaches for preparing stable
foﬂnulations containing benzimidazole compounds. One of the most common
approaches utilized to stabilize benzimidazole compoun{is, is the use of an alkaline

core, followed by a separating layer and finally an enteric layer. It is also stated in
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1 WO 2007/080601 PCT/IN2006/000463 the art that the use of fillers and
binders in the core reduces the stability problems associated with
benzimidazole derivatives. Several prior art documents describe such
ighenpiasitions that are suitable for oral administration of acidseafilazee6/000463
substances 5 Lovgren et al., in U.S. Patent No. 4,786,505, describe a

tabl f le that
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0 prevent contact of t rug and acidic groups that are present 10
in the final enteric coating material which forms the outermost coated
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disCloses a pharmaceutlcal preparatlon contalnlng n acid
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hen are coa e wit enteric orming material. 20 U.S. Patent No.
5 997,903 assigned to Byk Golden Lomberg Chem Fab, covers an orally

pdninigirablenpedicamentin Rellskar tRblelifamRRAPISg: CoiRIkes a

which active compound or its phyS|oIog|caIIy tolerated alf is ad xed
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1agEPEENT @ﬂ‘@ 1 SRS fice” The Parent cfaims pa pantoprazo
Ihy&:actm&np\gm@emm;apoImﬂyﬁgyrcohchma@ndﬁdmhydr@xypkdpiyl or rapldl}’
methyl %ﬁj 0$¢ Jshitle %lnggf smannito! asfiller shGCcespingddoc %Eﬁ&ﬁs
1 r'I e of manhitol he sole filler for tablets requires a suit
optlonally containing pH-buffering afkaline compounds and then are coated with an

enteric film-forming material.

U.8. 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 gastrié 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 Iabile compounds, which have

a core containing pantoprazole as an active ingredient mixed with one or more
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30 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
WRgeaRstthixed with one or more 2 WO 2007/080601 PCT/IN2006/008463
PCT/IN2006/000463 binders, fillers, optionally one or more basic
hysiologjcally tolerated inorgani and. r ilayl
e o o A
wwepedndithnd gt iravsiistisnenditieisoe. s eatedwihe Ngter soluble

203808 ByerekleiRloRlatenia cammopitiane facidusgtakle drugs,

which are protected against contact with gastric acid. A core that contains
the drug is coated first with fine particles of a material having low water

syubiibat then sopsgdovishsastede dilénnming ouaipteticdd Shabid-ehstable

in U.S. Patent No. 6,274,173 di d.a controlled ,
e e PR RO TR 0L BT ATEbS g ppiains the

proton pump
dnititenathiefirthaitp fintopmdintde pia ikatiob ipstiet trvabitercotubiittedsn

Qne water én_c%!gtﬁﬁn term %g{&ig‘ygr which co_ntrolled the rele_ase of the
active ingredient, and an outer enteric layer which was soluble in the

intestine. The seal coating was described as 15 controlling the release of
dhsnaciivednorgdiensanshigrely thesative ingregiss Wasdaleasedifidise
modified release manner, i.e., part of the active ingredient was released
APARPRST AR PGP AR A5 1D D REIRB M A bitps other
RatepidiorS:602 52 2 1rabignpdite ShamiharnaseiincaloneiseiRsecinseiible
pharmaceutical composition of omeprazole for oral administration yhich
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oftatcdeicdadiieh compoiuids fortbxamygstine slibstialecobtng iwrisldzeteped as
such as, ome ole opti f j iller .
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er
wsteasedify omadificd opdeosnialnatsm bFis ©5Th A jRe etie ém@ﬁi&,enw%mi/ﬁ@wd
AaRk-Ai e Stheds thiop:A drid-geninngG.AlesagefanRin which drug

substances will not be “exposed to acid in the stomach, but will be rapidly
-released when the dosage form

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-Iabile
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 1dosage form
enters a more alkaline environment and at the same time the composition must be

stable.
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enters a more alkaline environment and at the same time the composition
must be 30 stable. 3 Summary of the Invention It is a principal aim of the
present invention is to provide a novel and cost effective pharmaceutical
formulation of an acid labile benzimidazole derivative having better

stability and effective bloavallablllty 5 A further aim of the present

invention is to provide a né&vaLpBEEwEbSIHEaREBMUlation of an acid

labile benzimidazole derivative, Whereln said formulation comprises a

core essentially free of disintegrant, a seal coat and an enteric coat over
Tihe sealeoat ALnQnetethessaimial thdqresentprventiamis/to prdvide: affective
novel Eha%rm eut| forn}ulatlondf?rbap %md -labile b néamldta bett.
R SH PR Gl A4 D RRAL A AL IR, faydng oetier
stibihte gratht Gedivphioratlyldohiprises a blnder, a seal coat and an enteric
coat over the seal coat. 15 Yet another aim of the present invention is to

r(%mﬂle a nOVeLf"?fj‘rm%%EéJ c%lwgormtﬂla}lsloQ of an a |d Iablle

ben2|m|dazn}e erivatk efein the formulation’ em aloys au
foombinationfofiwated- Mbl@arﬂméﬁeoimstﬂublmmgcm&mnm wd:riblﬁotenuilauon
Ccertaf'ggea%.\lcaor}teagses tPaElPe Q@ar 1Sll§.§egﬁ gfstﬁgl aCt{ 8.11 l:leeq'll‘FE‘l}IC %(())ai over
QHIPARGer Al OF the present invention i1s to prow a process for
theeypalimgria 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

(e driigrelzaseffrdm thesaterplaynobsaid e&cipievﬁt@; 25varsé chbpomatieeircal
1%%“9%%%r§ ourballlll‘:[ya% éy h&%ﬁ %ZA %J\?e,a \Qf}%‘i‘gﬁpgﬁh t1*(1%1‘1111&1&011
presen Invention provide sata ormu atlon

comprises a core essentially free of disintegrant and optionally comprises a binder, a

)
s

Rharmaceut;cal

seal coat and an enteric coat over the seal coat.

Yet another aim of the present invention is to provide a novel pharmaceutical
formulation of an acid labile benzimidazole 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 aim 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.

According to a first aspect, the present invention provides a tablet formulation of an
acid labile benzimidazole derivative comprising: (a) a compressed core comprising an
effective amount of said acid labile benzimidazole derivative, a filler and an alkaline
agent; (b) at least one seal coating layer; and (c) at least an enteric coating layer;

wherein said compressed core is devoid of any disintegrant.
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acid labile benzimidazole derivative comprising: (a) a compressed core
comprising an effective amount of said acid labile benzimidazole

derivative, a filler and an alkaline agent; (b) at least one seal coating

layer; and (c) at least an enteric coating layer; 30 wherein said

compressed core is devoid of any disintegrant. 4 According to a second
aspect, the present invention provides a tablet formulation of an acid
Albieihen@midacole dedvative serpnsingn(brapeoreied saisbagicbiabiition of

benzimjdazole derivative wherein said core comprises of, by weight: .
R o S T Sk O Bodad &S S e, ot
babomidaoolOdesivdtave Svaticalineaaerts wivepeiseshd dikatiergldygemus 10 to 30 %

FUHBRARRNBIR FRAWRELE DI £016 o ossantiaieres QAliISIBIEYANF an

h) a seal or seal coating layer, and (c) an enteric _coating layer. )
3 figgtb Whririrdipetiating prsabht IRTRIEGABrEoIacE e TiKiEsn the core 1s

desmidatiofef araditopeazole itbthe feun af etabletcamprisinagnta) @ earenteric
co&gr'sing pantoprazole, 10 wherein said core comprises of, by weight:
“QBoUt 1956 30 % of said pantoprazole, about 40 to 70 % of mannitol,

about 2 to 10 % of sodium carbonate and wherein the core is essentially

Ags A0 Rofa dRSTR dheeal Cﬁggg%@%%mg (2SS ation of

coating”layer. According to a fourth aspe resent invention provides
PanaprerasTiTURBIRORTS! a1 ackebleb JamRsiHaRizimidasere aempHEing inaHeprazole,

Jaeminfadakiet CRRBESING: 13)vCate AMPI IR (saidasidhBRlG prazole, about
benzimigaz le derivative Wd%(larein s%'d go%icomp%al)ses of,gi%y weight: about .
A0 50 b0 b BT B AR HI 1o OBV b P ATRD 510 o clifas core s
catrouit Ryt 086 dofiaagadkalihe swixdtaneeyl abeut® ity k., dnof e} bindetkric coating

ut 0.2 to 5 % of a lubricant, about 0.5 to 10 % of a glidant, and

herein the core is essentially free of disintegrant, 20 (b) a seal or seal
coating layer, and (c) an enteric coating layer. According to fifth aspect,

ARERIERERHRYGHIAB RIOHI R athOfA ARSI PRAEHLICAL BRRMAHRRAf of an acid

pantoprazole in the form of a tablet comprising: (a) a core comprising .
IRl SprasBidantie AsrvaHIE dbIBCERMP S RRIDy URIGRRALBLE £67Ec-SBIsIng
sefasaid 1pBi GpraraléatogdHadoc Mk «h pantitelcabptited 46, 1O Yeight: about

l%ot%ll‘;'ﬁ]"%%rtb s%ri]c? ee’nzimidazoie derivative, about 40 to 70 % of a filler, about 2 to 10%
of an alkaline substance, about 0 to 1 % of a binder, about 0.2 to 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 (c) an enteric coating layer.

According to fifth aspect, the present invention provides 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 53 % 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.

According to sixth aspect, the present invention provides a tablet formulation of

lansoprazole in the form of a tablet comprising: (a) a core comprising lansoprazole

4
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25 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. According to sixth aspect, the present invention provides a tablet
formulation of lansoprazole in the form of a tablet comprising: (a) a core
comprising lansoprazole 4a wherein said core comprises of, by weigh:
about 10 to 30 % of said lansoprazole, about 40 to 70 % of mannitol,

ARQEI2 0L 0ot RbRAHIUER GRrBONALS. ROAKHR %]to/@gfw)ﬂ?r%ﬂﬂ@@}ébrazoie
cellulose, about 0.2 to 5 % of calcium stearﬁte EbOUt 0.2 to 5 % of tal

BABIAErell cord TEReUIRHred ot bie (B 008k GPaR 10 1 % of

wdasingpltayel cdlaose(@pan eritedd coatingi la‘yﬂr stacoedingdo Gsevethof talc
S3PeEk, e presentinvent P“f%g‘ﬁ(&i?&l& Lé'as%&” gfségpgf]%%g%yer,

in the torm o atsb?e comprising: (a) a co cofn ising rabeprazole
avthEreim satdrsoreatidgfsises of, by weight: about 10 to 30 % of said

rabeprazole, about 40 to 70 % of mannitol, about 2 to 10 % of sodium

ARG, %bsg%gﬁgo :Oftdy Pé’s%(ﬁ%}{%ﬁﬁ% UGSE » 300N CotrfiBh of
Adwh

Of calcidm stearate, about 0.2 tO 5 % of talc and wherein core is

releRsATRlRy it dBof RIE GrAFI by MBI BE S ER R ORI STah dAegPaRole
valderic caatingdavanpfiseoutingyianrightd@spech Hie presealdnwespriole,

SRS bR ATRE B ARHOcbs NS e SrBRe Te Gebe Brity dfy. s of

hlsrdmgmeply}l ritlalzeke derivatl eodctivel ngi@dmmtamﬁne;’m]mtqhﬁmlﬁ/ Bfof talc

dﬂér%ﬂ?‘ ?Q% ’s“é%%‘é{a%aﬂ%%“% A9, ghgm%as%ag&meiﬁ%@&g layer,

step (I agueous solution of sodium carbonate and small par
a@ﬂ fllem Gﬂ)%@s@ﬁ@%@}i@ét mass as obtained in step (i) through a sieve
and drying the resultant granulates, (iv) passing the dried granules

through a sieve and mixing the 20 same with lubricants and g , (V) .
ﬂ%@%sﬁﬂg%&lﬁ%‘ﬁ@é@&tg USSR RS R YadR o SRl 301“1“1&“0“
admdinglgdhﬁxewﬁﬁet sxaju:bte polyreier efilDdosisaisity ifswatgaradicby a process

R LR L SRS 8 et P
vaﬁam@(golgqaht}agf diluent and 50% quantity of alkaline agent, (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, (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 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 and finally, (ix) enteric coating the subcoated core with coating solution of

step (viil).

4b
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obtained in step (vi), (viii) dissolving the enteric polymer in water and

adding 25 plasticizer, colorant, anti-tacking agent and opacifier into the

said solution or dispersion and finally, (ix) enteric coating the subcoated

core with coating solution of step (viii). 4b The following embodiments

further describe the aims 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 5
Toxdifrdlyvekigl ientihe dinteds \IEROOTLOBNE0 1He CiitdiN200Bd 000468 imvantion,

referred empodiment, the subject formulation,comprises; (a). a .

e lRa o A AR e St spbodiments
hagithddibiledesnibnidazd|ex tedvativep acfilldreanthdi itwionacebricallyto one of
O? I%eptast%ﬁ %Ill%%lﬁi:na%agent; (b) at least a single layer of water-soluble

sealcodting on'salid compressed core; and (c) at least a 5 single layer of

enteric coating on said sealcoating layer, wherein the compressed core is

devoid of any disintegrant. In another preferred embodiment, the subject

formulation comprises; (a) a compressed core comprising a

therapeutically effective amount of an acid-labile 10 benzimidazole

derivative, a filler and a pharmaceutically acceptable alkaline agent; (b) at

least a single layer of water-soluble sealcoating on said core; and (c) at

least a single layer of enteric coating on said sealcoating layer, wherein

the compressed core is devoid of any disintegrant and optionally

comprises a binder. Another embodiment of the present invention

provides a method for the preparation 15 of pharmaceutical formulation of

an acid labile benzimidazole derivative, comprising the step of forming a

compressed core comprising an acid labile benzimidazole derivative, a

filler, a pharmaceutically acceptable alkaline agent, optionally containing

a binder and essentially free of disintegrant, seal coating said compressed

core, followed by coating with an enteric coating agent which provides

delayed
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20 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
vaeotaiiler benzimidazole derivatives include but are not limreDe006/000463

omeprazole, 25 lansoprazole, pantoprazole, rabeprazole, timoprazole or

h ut t bl It lvat
R A AN BT 2 DTk BT o er™
tbepigsgnt inkentiowisantdiprizolempits: pifanmareddictilly deueiptidaisle
lt | lyd 7108
T R ST

smgimhgers cfﬂlwéeratﬂab&msa@@mﬁngmamé earmpaRisedeases; Riskitaraisleast a
SEakeRAIng éﬂ@ﬁé%o%ﬂ&%’@n 603URIRUERIN f?@%&%‘iﬁ RO QIS ALY, core

opacifiers and solvents. 5 Brief Description of the Drawing FIG. 1 is a
i§imRidatepidipesBibavailabilty of commercially available
pantoprazole delayed release tablet "Zurcale" from Altana Pharma and

anto azole d d release blet a Detailed .
BnPS?%{éiﬁ Sﬂlwme s‘bém P]l%%mgonauﬁ DL 1 Fhs?
@ﬁﬂltmlﬂﬂyq@mnmgmmd thistipetiycelbineiffecthat, antvictt isfegandideatsle
he iny , nfici '
A o A R, S et EHAD SR R s
(h)/éhlﬁ@ﬁ aninslethyeor of evitehgabdle sepioriing pe &@Mﬂ@euanréwea‘t least
DepeimidazeleiaR LRetRR DIEIER (R ReNERIdaRele AR RANRESE core

therapeutic interest whose half life |s less than 10 minutes in an 20

isqloupidotanysintrgrpmiandantieadlicomprivgs a.bifSte pantoprazole,
lensRg ezliirRbepf ke eraes: thediton heviden ' deltyadise ihagedabieion

R e SIC e e 0
the step of forming a compressed core comprising an acid labile benzimidazole
deﬁvative, a filler, a pharmaceutically acceptable alkaline agent, optiomally
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
lahile behzimidazole 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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25 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. 30
wihatensedCm, as used herein means the maximum plasmallrooeN2006/000463
pantoprazole concentration achieved after oral administration of the
pantoprazole delayed release tablet. 6 WO 2007/080601
PCT/IN2006/000463 The term Tm,x as used herein means the time at
Aumitteneastindinrepl agitte omnpeﬁt'rati@tﬁ Dk raesopr drcinticmmotievings Tilers,
SRR A el ERASE B SRR SGANEIRN DHCARHT SRR, enteric

amount to razole by the bloddstream ina
m@f@@@gﬁﬂﬁeﬂaﬁﬁwggm@n@emﬁmﬁ@@@é%@a&re of
bioavailability, which is calculated by integrating plasma concentration
levels of pantoprazole with respect to tim AUC 0.t as used herein
indicates the area undSHglsseLin 19k ARG EaIng

of 10 pantoprazole
versus time curve from time zero to the last measured concentration as
Emulﬁa@ﬂayﬂieﬂarep’aﬁeﬂmﬂmmtmmyﬂdﬂ Go&mmaﬁgl iedigibléndicates

area under a CO n tlon ant Versus tlm curv
antoprazole H’l Faf %é%: UZE Qf Oé% Sand pam oprazgle
rom-time zero 1o |n e presen |nve on Scri

@d:ia}'nda‘cbam:aﬂ)&,ﬁmb@medﬁ an acid labile ben2|m|dazole derivative
comprising a core, a subcoat of water soluble inert coating agent,

followed by a film of gp.gRtAriscORMCH g PRINGRUbCOat, the core

containing a benzimidazole derivative, a filler, a pharmaceutically

Wilsotitite spocifieating poRIudRe SpHLrRMPSoMEHFRDbiRcISHAR Ut and
@@ﬁgaﬂ@tlyafﬁﬂﬁgo&ﬂts At EHaR tre @UIRTISIGY ihvisnfRui ek byéﬁ@ci@mﬂtﬂfa it
resent ventlon thgﬁ g ?[? én&g of benzimid zofl com diéd
t%“ﬁf‘ﬁz%ﬁ”e Sitio ol Ot Bin &t 1S ﬁ‘
d&em;fmhsmﬁdgrantmﬂsamhﬂlh}@mbﬁzmﬂdéeﬂ StihRBethe resultlng
product has good binding and disintegrating properties along with

The term “acid labile benzimidazole” 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 Cpuy as used herein means the maximum plasma/blood pantoprazole
concentration achieved after oral administration of the pantoprazole delayed release
tablet.
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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
waubstasdsad mmount of the disintegrant. Wyeth Pharmaceutigaltisutéestoonss
markets pantoprazole sodium sesquihydrate tablets in 30 USA under the
,ﬁ;?rnd name Protonix. Altana Pharma upder.the brangﬁn me Protium and
e rrnra?"‘kets%am%ler GIERE S iﬁ’EJ}B’ﬁeﬁﬁ COVHBEEmRe plasma

DCAHABRGOS PETdINADG1OBMME62dIN one preferred embodiment the
present invention discloses a novel formulation, which is (1) essentially
free of a disintegrant in an acid-labile compound composition, (2)

Bptitmall) G6h(aiedngdebifiterune (8) iseddseriveioliditttbyréoty] tigount of
ﬁ%&@&l@%&ﬂﬂé&sﬁm@%@mfﬁg@ tp&ae{smmﬁ@,eggmuy 24

formulation 5 excipients, based upon their aqueous solubility and
hpsop HEbie rynsaspre o bieavailsigie Sihish isiratenirted hrdnssrmppsplgsma

QaRieseRVEN BNPoRGRMRISRRIPrBeRE I Igagole derivative as active
ingredient, fillers, alkaline agents, lubricants and 10 glidants. In one

embodiment of the composition of present invention, benzimidazole
Aenvatives iretldedsitt drdioaefimiiedden andsprazeleldamsopsazaleation of

antoprarole, rabeprazdle, timoprazole or picoprazole or | .
AL Rl R L R A U R R omsempmton o
dadnvdibaition Bleddrapmioslfdniethasomposition of the present invention is
pantoprazole or its pharmaceutical acceptable salts, solvates or hydrates.
The benzimidazole derivatives of the present invention are used in an

Ahfoontdsod hseintindicnist Bsanaishiba R ma coprenEa sl RANOBITSI

aguelectegritomvaiingsaxanpiesgf polyols. Examples of polyols
suitable for composition of the present invention include but are 25 not

A S O Y e e PR A acid. tabile
benzimidazole derivative comprising a core, a subcoat of water soluble inert coating
agent, followed by a fibm 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 invenmtors 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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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
wRogstss#rance. Preferably, filler is used in an amount of BOOOKZID6/000463
% by weight. 30 The unlimiting examples of lubricants used in the core of

har ical gomposition of the present jnvention inclugde, calcjum
AR e R S R R
whichstizardie, dightiiniyerfiboil of lcedidittefranatén poly etigiéatél glycmhpound
| fumurate searlca ndt T lubricant i
G IERORHMIR SRR Al K RIEE LR Gtaa B
Popagisiouncetite handrugamsicGaldiom dhsaiaternlay, Pfeféhablﬁomlﬂahon
uBigaRt isabsechih A AMAWILOLA A RYeRY ﬁaef@;sab&éﬁa»e uniimiting

examples of glidants used in the core of the pharmaceutical composition
of the present invention include calcium silicate, magnesium silicate,
£adigghgiicon dioxide and talc. The preferred glidant is talc. Talc is
ommerc available from Luzepac, | ad{ Preferab the glidants are
T S iR BT 6B SOTERR B IO F e B PR EDries o
enciosdnacbndeambidfepds alibweidgasdisnt thhzapnlid&ihﬁeagfamzimnim&mle and
%{%ﬂ}@nve active ingredient, the pharmaceutical composition of the 15
resent invention comprises an alkaline agent. Examples of alkaline
agents include but are not limited to. pharmacologically tolerated alkali

metah alkaliesarthmetal %1@%%&@“&%%@% agidlsBHEN ﬁ&ﬁﬂﬂi&&ﬁole

carbonate which can be anhﬁglrous or hydrous, calcium carbonate and

GFEAVHIER e M Ao Rett e Serh s UBSBIEANy RoRsIRERz0 Ry BREI0EREOLS,
xaﬂqafmi@ie; ﬁfx@ﬂﬁaﬂﬁﬂ% aarthiesiearh @%@ﬁé&ﬁ@ﬁ@ammﬂum salts,

drOX|de a esiu The d.alkalin ent for the,
S S e e R o Tt Sutr o, he sppiaton of
thmpmﬂmﬂmmdmsqmﬂﬁopmls cortsmhmt;emmk&ﬂ@nﬂe BaliBaolvates

&%@QQ; Germany.

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

Tﬁe 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 mannitol, 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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Preferably, the alkaline agent is used in amount of about 2- 10 % by
weight. 25 The optional binder for the composition of the present invention
can be selected from the group comprising hydroxypropyl cellulose,

W RMWIAMrrolidone, methylcellulose, and microcrystalline BEHVIRE®S/000463
Hydroxypropyl cellulose is commercially available under the brand name

| fr lon- | SA. Th f ional
ARG Erc B (D S he R B PR Kb g om
sedinloSenmride siatyic thradp imdltals . oPtio patfpust dubricanioa el dfmbvenrate.
OarottiP X EIa s % WM 200 PG00 E FNRQLS/B00G0R mRel GaatiRgng

layer The water-soluble sealcoating layer of the present composition is
REEBRRelg it aﬁw@%@&&m@%%ﬁw@&wﬁe& arantesel Sodtih gy
{ayes:of the present invention comprises at least one water-soluble
polymer selected from the group 5 comprising of polyethylene glycol,
polyvinylpyrrolidone, hydroxypropylcellulose, and hydroxypropyl
Thethydtelioscxbigpsetarreiipaly mesdomhtsealreoatingdaybarmnbdagical
resent invention is low viscosity hydroxypropyl methylcellulose, .
R e T B R St e S it
conivdrsiitignadiaitidsl erfdaatc SReFsdedep glidantde talee Talarid srmmesrcially

NgiaorekEs i%ﬂ%?ﬂﬁ?ﬁ%%%’aﬁ%@ "BRLAR L NG VL LRSI about

Eolymers comprising the seal coating layer are used in amounts of about
S5rd0% By WeiBikt. The seal coating layer may further comprise other
additives like plastcizers, such as, propylene glycol, triacetin,

olyethylene glycol, tributyl citrate or triethyl citrate and 15 anti-tacking . .
e S0 cR AL SRR b S NS e ebie

biaxitidardhl alctivetpetetrad iplasteizerifer therseatwhalingdgymitisn of the
olyethylene. alycol 400. Polyethylene alyeol 400 is commercially . .
R P crbLe e o AR e ERetnnle S SIS S meluce

Wﬁ@:@meféimétb@tﬂipﬂmkim@bgmﬂﬁs@@atmwmmmétﬁigﬂy@(ﬂam@r

e LHRenacy, Al FisTaIabls Qbﬁﬁﬁﬂzﬁ%&{h‘ﬂemﬁ%ﬁ&%@@gﬁﬂ%@&

used in amounts of about 0.1 - 5 % and 0.2 - 5 % by weight, )
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 Thydroxypropyl cellulose, polyvinylpyrrrolidone,
methylcellulose, and microcrystalline cellulose. Hydroxypropyl cellulose is
commercially available under the brand name Kiucel 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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respectively. Apart from plasticizers and anti-tacking agents as mentioned
above, the seal coating layer may optionally contain buffers, colorants,
opacifiers, surfactants or bases, 25 which are known to those skilled in
wheartofdseiseal coating layer is applied on the core using apyT/iN2606/000463
conventional coating equipment. However, more sophisticated devices

like fluidjzed bed coater can also be used conveniently for producing the

e SOBERMSJAEEEr on the core. 30 Enteric Coating layer 10 WO
’ﬁ@@ﬂﬁ@%&@hﬂéﬁ'ﬁéﬂmﬁé@wﬁ&ﬂ e epf@rdﬁtlmﬂwiﬂm dendpsigitmingo

m% sent ventlon refers to Qne or more yers com rlsm? nteric
r

pro ucgd B &R coatlnumlayer B er|c e esem
mesmal druigprased risletsintie gaseisdlulds. fipentericdtedefrhel p@qogmup

gﬁ%ﬂ%e cﬁciﬂ) 191%”%@?&3086196) W&xé&ﬁ%’eﬂg? Eylg@luiose

acidic 5 degradation while ofrh transits thé stomac

Ekdrdrmpareny ke Eolapbinien BrReirsd relnveniioriosmraatinhlasy

@Oﬁﬁeeﬁiﬁ@&zPOW@ﬁ%rP'61§t'Q&ﬁr&mwkﬁiﬂﬁg%ﬂpaﬁﬁﬁi&eﬂubse
Ig{g F’(%rants and flavorlng Eents 10 The enteric polymers for the

BOGEORY of BT HRL iRy HATAPECaN 9 Lblechld A% uSsTHRRl I
eomipisialiyobedlibestphtbiaides anpade rivalivehdhesad fnoedubdahocel E3

hthaa hydr [ Imet Icell hthalate, and. polyvinyl
iAs R R R s R e
m@méﬁf@r sheusSdoompowitiort ebokt Iptédértsime@ghion is methacrylic acid
copolymers. Anionic polymers with metacrylic acid as a functional group

are excellent enteric polymers and are commercially available from
Begirabsontiagarsy maobriive snamaseihes addigvegitiiriotzgtpsivhap.

PRSPNeR ISR RihRAD) IR LBYIN S QURRUS GIRRAN §iR R U EMARUERAte and

100-5 Eudra it LIOO (powder form) and Eudragit(r)$,100 (po
antbtac?()ing age , such gg, c?um sgﬂ)cate magnesgmg )s?hcate (goiloﬁal silicon

dioxide or talc. The preferred plasticizer for the seal coating iayer is polyethylene
giycolk 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, ‘piésﬁcizers 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

.
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20 form). Still more preferred enteric polymer for' the composition of the
present invention is Eudragit(r) L30 D- 55 which is an aqueous dispersion
of an anionic copolymer based on methacrylic acid and ethyl acrylate.
wierederakdyg enteric polymer, is used in an amount of about Ped/E%bdepon4s3
weight. 25 The unlimiting examples of plasticizers include propylene
ycol, triacetin, hylene_glycol, tributyl citrate or triethyl citrate. The
ﬂ?ﬁf‘éﬁ%&’ §§En§’§ SRS frafl DS REHRA Y SRURD &5 %‘% i Q| g more
iayaﬁaimlmpmﬁm éh&m@n@manjﬁodﬁkteﬂflﬁxﬁmma%wnyﬁmmgd Gipeatis
o.commerci vail blef Morflex Pre era

ST SIS e A BT R Iy s S Mo eos o
m@zto&%@ml@mm 2@@@1@@@2@33 Thamimlmg\@xampﬂé@@f from acidic

%ﬁ@@ﬂ{éd&ﬂ#@%ﬁgl&%@&gr&&&mgne5|um silicate, silicon

d|0X|de colloidal and talc. The preferred anti-tacking agent is talc. Talc is
commercially available from Luzeriac, Italy. Preferably, anti-tacking agent

TheUsdlinABORR GO kpwa@eé o A% Rbna SAnasifiekls selastatbre

from varjous ingredients known tp,those skilled ip_the ar |nclud|n for
el YTRE T A 2P CAG A o oy AR o IS ABC B G

dggemg |s titanium dioxide. Titanium dioxide is commercially available from
Kronos Germany under the brand name Titanium dioxide Kronos 1170.
Preferably, 10 the opacifier is used in amounts of about 1- 5 % by weight.
mweeumrmiﬁn@mmﬁmawmmmmfnhm@mmﬁmm arsaleeied

ﬁ%‘iﬂ%ggﬂﬁ: o Héi‘n XECYGHRW il iR d&%v@tﬂr@? ﬁl@%f -'(_:Qﬁulose

referre ran for e enteric layer is F D C yellow no. ellow

%@ta@@%%r’aﬁnw%m&%@W@m&&ﬁ%w@@m&@p thalate
SlQtaniie uRREhHAN QU BSAMERT OPHaYp Ry a0 BidEgI it eRatRg the

layer is applied on the sea| coating layer using gny conventional coating ,

DRRBTHER. Plowsy RIS rd Y EPHRS: A5 EF WACRES 1AC I SRRORIES CBurBiC

polymers with metacrylic acid as a functional group are excellen‘; enteric polymers
and are con;.mercially available from Degussa, Germany, under the brand names
Eudragit®]. 100-55 (powder form), Eudragit® L30 D- 55 (30% aqueocus dispersion
of Eudragit®I. 100-55), Eudragit L.100 (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
'copolymer based on methacrylic acid and ethyl acrylate. Preferably, enteric polymer. -

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

The unlimiting examples of plasticizers include propylene glycol, iriacetin,
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.

11
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20 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

woethoosieothe preparation of pharmaceutical composition afcameaios/ 60463
labile benzimidazole derivative 25 active ingredient, comprising the steps
of (1) dry mixing benzimidazole derivative active ingredient with diluent

HiearipRieanaritagdne sedtdntl B ECaThBRERES
soliai edlito 6L vt e asieous seltigR. ofirogivfarearbonaiekid) 1passRGalc,

i e e o (ol Wb S e A
uesliltcant guan viesH 36 thfcuibtatsuitatgkisize 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

Qrasfieinis indeepsk i trraiptasingretionisl keekadritbose2siglipd in the art
1#QAARASO0RN1RLTAN 20081000463 RIGAL IR AAHSEHF R UHPHRY enteric

polymer, (7) seal coating the core as obtained in step (5) with the coating
Seffit i dhidmdamfigside | Hamesdige db samratiadnerilyyy from
Kisseivngreadiluting the ateyig.polyInesim\aien el RNt plagtereeibly,

nti- tacking agent, colorant Egeo cigg into the said solution or
¢ ?s%%%%ﬁ,%ﬁ%ﬁ%ﬁ{}l%"@)oz Oﬁlg 0 té & $tcoated core in the
suitable coating apparatus. The process for the invention makes it

| ws. The p : hesit
B R e T e e e

ddemmibifpriie @ueisiHaay B &hieHovhus §ood Bllageengetatsititgoptant
ePmROsiien yheinrentonaambelosmulated inlgAifiesestiphssicalicially
forms like conventional tablets, beads and mini tablets having dimensions
GG T GOLB Rt S T RRI R iPRI SBRH- iiRSh 2 REOTHIE S mbetFasE O-
Bpesifieepimpbodiments of the present ‘invention. They are, however not
intended to be limiting the scope of the present ‘

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 aquecus

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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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. Mannitol25
wiDin@Mms8so50dium carbonate 10.00 4. Talc 0.80 5. Calciunrestenraiss 00853
6. Purified Water* 22.00 Total 158.4 * Not present in final formulation
Procedyre: 13 WO 20071080601 PCT/1N2006/000463 1. Paptoprazole
agsah e adERRY ket oR AU RROMAR €O artthe 2B IS8T RigPtanasd in step
(}Sasa&dtﬂarata@h§suiaﬁtex avasthaind thixed (G}Jﬂﬁhgrsﬂtaﬁtmhumm@dqetpaﬁent
@ pvas, di dIS ved i ﬁ/g%t E{{‘Qd e resultan d%&?r%%:ﬁ asstgjse forn_
e granufﬁlon 0 UTe obtamet Wn?epui“? ranUleS oI ad Ners:
tpabsedlghm@ﬂpwtmlé onasfiearioiel tiedsiidasslitislor dirpersioried finally
5 @Rnuss w&gm«%{%mﬁ%%umm&%%'as!twmm Jalc and
caIC|um stearafe. 5. Lubricated granules were compressed into tablet
cores. 10 The tablet cores as produced above had good processing and
TN giioee Ry OReries. inkRRHIAY HitRbehAraskansiice ohiireore el @atical
obtained in step 5 ahove w re withip the establlﬁhed pharmacapeial limits
composition g envatwe wherein the composition 1s optionally
containing binder and essent;ally free of disintegrant and still has good storage

10 stability.

The composition of the invention can be formulated into different physical forms like

conventional tablets, beads and mini tablets having dimensions ranging from 1 — 6

mm.
15
The following non-limiting examples illustrate specific embodiments of the present
invention. They are, however not intended to be limiting the scope of the present
invention in any way. '
20 ‘ Example 1

Pantoprazole Delaved Releage Tablets

Table 1 — Core Tablet Composition

A S.Ne. Ingredients Qty (mg/tab)
! I. Pantoprazole sodium sesquihydrate 45.20
2. Mannitol 25 101.60
3. Sodium carbonate 10.00
4. Tale 0.80
5. Calcium stearate 0.80
6. Purified Water® ‘ 22.00
Total 158.4

* Not present in final formulation

Procedure;

13
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15 Table 2 - Physical Characteristics of Pantoprazole Core Tablet Tablet
core characteristic Observed value Weight 158.1 mg Hardness 4-5 kP
Disintegration Time 4- 5 minutes Friability 0.22 % Table 3 - Seal Coating

woawnpaesivon S. No. Ingredients Qty (mg/tab) | HPMC E3 6.984/2Tmkz000463

2.30 3 PEG 400 1.382 4 Spectracol F D C yellow no. 6 lake 0.0043 5

Purjfi ter* g.s Total 169.00 20 * Not pr. t {n.fi ‘ [
Pk AR S ORT O B BU DOA Sa L St ds o)
obtainmmmm&hm@wabbmmﬂ mimigh@@@mrrsio.n prepared
from) aﬁ&&wsﬁﬂeﬁg GAARIABLA0I B8 SAMED RGP 8drsion

pan. The coating was prepared as follows :(iz HPMC E3 was
dissolvee iseddartbgipmmiatonsd wirksriekiginedsnidhl of step (i); (i) talc

ana Spaeliace!drRed VeHoNARd Giskenwaraslispeigeshin @ip@o afitable
water and the same dispersion was added into dispersion of (ii) with

gradué*réqfrring. Table 4 Enteric Coating Composition S. No. Ingredients
Qtya(moftad erhinilel agitd pRRLG hisakd cinfsietik DM Friettywitirale and
1.295 calcium stearate.

5. 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 5 above were

within the established pharmacopeial limits as mentioned in table 2 below.

Table 2 — Physical Characteristics of Pantoprazole Core Tablet

Tablet core characteristic Observed value
Weight ‘ 158.1 mg
Hardness 4-5 kP
Disintegration Time 4- 5§ minutes
Friability - 022%

Table 3 - Seal Coating Composition

S. Ne. | Ingredients . Qty (mg/tab)
1 HPMCE3 6.914
2 Tale 2.30
3 PEG 400 . 1.382
4 Spectracol F D C yellow no. 6 lake 0.0043
5 Purified Water™® g.s
Total 169.00

* Not present in final formulation
Procedure:

14
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3 Talc 1.943 4 Spectracol F D C yellow no. 6 lake 0.006 5 Titanium

dioxide 0.648 6 Purified Water* q.s Total 185.792 10 * Not present in

final formulation Procedure: 15 7. Seal coated tablets obtained in step 6
woamsesexc coated with the coating dispersion prepared fregTaloms /660463

mentioned composition (table 4), in a conventional coating pan. The

enteric coating dispersion was prepared as follows: (i) talc, Spectracol F

Il ..0 lak d titani dioxid i i t d
oA LA E B SE MR S tEth G aeiE e SDERE LBUAIS! lared
f:BADeBE;e 2cfilipaidpeEnsiorsitivt) (wbkeatiddnl intonepéoBibrrefig maelhe

radual stirring. I .\
SR Semaee FARIRRTAIARRRES e sReTaiTivaen ()
PG v eisdi oo i AP AR 615016 WD DERBRRGLRLC Yellow o

BRILNZO0RNN0AE 2oMaBniphaS 9900, Serlumysashanaia 4000 ido
Hydroxypropylcellulose %Klu,ce_l EXF) 0.8 5. Talc 3.00 6. Calcium stearate

dispgrsiorpef i dvituesdus BBGtal 159.92 * Not present in final

formulation
Table 4 Enteric Coating Composition

S. No. | Ingredients Qty {(mgftab)
1 Budragit L30D-55 (solid content) 12.90
2 Triethyl citrate 1.295
3 Tale 1.943
4 Spectracol F D C yellow no. 6 lake ‘ 0.006
5 Titanium dioxide 0.648
6 Purified Water* q.s
Total 185.792

* Not present in final formulation
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; (if) triethyl citrate was added into Eudragit L30D-535;

(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
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Procedure: 1. Part of sodium carbonate (5 mg) was dissolved in purified
water 5 2. Pantoprazole sodium sesquihydrate, mannitol 25, appropriate
quantity of sodium carbonate (5 mg), and hydroxypropylcellulose (Klucel
wexXB)wereipassed through suitable mesh and mixed togethsrT3NMstoE63
of step 2 was granulated with solution of step 1. 10 4 The granules were

driEd t a“p.u Jtate 1 Fattfe-Hre ou‘rLClUIC UIyCI 3. I l'l
were Eas edt Ml %mtsable mesh size and lubricated. 1

ranules
The

lubricgted3gran Lﬂe&mnarbmmmessed into tablet core

BEASAL

as proguced-ap
physical ¢ faragter

”au ;é}%ﬁlléb%ioul‘tebs[ Mas obtaine

d in step 6 aboye

S. ThéOtﬁBIet cares

he

were
6 below—+abt

20 \Fithin tlah:establlshed pharmacopelal limits

hs memtibned in table

o cral OCbha T
ru ou.. T \/IIG.I autcuotlbb UI r'allLU[ch Z01c

Tablet|{core ch arac‘f‘erlstlc ?5%served value Weight 160 mg

Tablet
ardness 7 - 8

kP Disintggrati@asihimewai8rininutes Frlablllty 0.12 %

2007/(: oNnend. DT IIAN2 0600042

25 o WO

OUUVU L

No. Ingredients

FHNZ2006/060465 lctUll:' T ocdl C

ty (mg/tab) | HPMC 3 ¢cps 5.214 2

ating EPEAposition S.
alc1.738 3PEG

400 (PbNetipyteee glyoel 408)udatid8 4 Spectracol F D C yellow no. 6 lake

Droox#Bre:

1. Part of sodium carbonate (5 mg) was dissolved in purified water

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

sodium carbonate (5 mg), and hydroxypropylcellulose (Klucel EXTY) 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—Physieal 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 Purified Water* g.s Total 167.919 * Not present in final formulation
Procedure: 5 7. Tablet cores obtained in step 6 were seal coated with
coating dispersion prepared from above mentioned composition (Table
W), 200 goe@ventional coating pan. Seal coating dispersion wasipnepasedosss
as follows: (i) BPMC 3 cps was dispersed in water; (ii) PEG 400 was
added to the dispersian of (i); (iii) talc and Spectracol F D C yellow 10 no.6
lake were dis gf%é]d iRl fWater and the dispersion was

homodeg)2as] qnfg\femmtes (iv) dispersion of (i) aRtgdddin)
dispers$t dual-stirring—Fable-8——Efrterie-Coating
Compco5|t|6n S &r%‘?ﬁents Qty (mg/tab) | Eudragit L §(?3455 (sqlid

contenft) 12.91 Z‘a}ﬂethyl citrate 1. 296 3 Talc 1.944 14 Titahia$ Dioxide

0.648 {5-Speetracal-—Db-Cyrellow-no-6 e 866 rurifif—i%“i’”atef .S
Total 184.72 J?Eﬁéf{)?@ébfﬁﬁﬁlﬁﬁﬁ%?ﬁ]u|a on Procedure: 17 WQ
2007/g806D1 F’Gﬂd&i&ﬁﬂ@’(ﬂﬂa%&&o& @edllebated tabletDdiikédned in step
7 were-enterieepates u. erteric-coating—disperstorrasprepared

from aaové:me nt%q‘%‘éig ﬁosmon (table 8), in a conventidial coating
pan. The enter Cfomtlng dlsper5|on was prepared as folld\ﬂi.*)(w Tal¢

Spectrgwot present lﬂﬁ I%Irﬁ?lla ilbjnl.llﬁl trdioxide-were umpclacu n
water
Procedure:

7. Tablet cores obtained in step 6 were seal coated with coating dispersion prepared
from above mentioned composition (Table 7), in a conventional coating pan. Seal
coating dispersion was prepared as follows: (1) HPMC 3 cps was dispersed in water;A
(ii) PEG 400 was added to the dispersion of (1); (iii) talc and Spectracol F D C yellow
no.6 lake were dispers;ed in sufficient quantity of water and the dispersion was
homogenized for five minutes; (iv) dispersion of (iii) was added to dispersion of (i)

under gradual stirring.

Table § — Enteric Coating Composition

S. Ne. | 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:

17



5 and homogenized for five minutes; (ii) triethyl citrate was added into

Eudragit L30D- 55; (iii) dispersion of (i) was added into dispersion of (i)

under gradual stirring. Example 3 10 Lansoprazole Delayed Release
whabletssodmble 9 -- Core Tablet Composition S. No. Ingredients/Qbpos/000463

(mg/tab) 1. Lansoprazole 30.0 2. Mannitol 25 100.5 3. Sodium carbonate

10.0 4. Purified Water* 30.0 5. Talc 3.00 6..Calcium stearate 1.5 Total.
5L A SPGB P RS S AT g
Dfpaaniitods? piepaie) afichsodione cadntinatd (Somgpsidre piated Shrought
suitable sieve and blended together..2. t of: ;g,l%g({ RapNIRL (%

hRd" S0 ?3?%1“%5’%0% et grnzwc %ﬁg?gaﬁﬁgg{égﬁg urified water. 20 3?1)

Y g

Tdlgs e ofstebF DvEstorelienatelevend Hisuiton Besidpwerg dynergrad weter
5 ﬂﬁﬁ%%&%@xﬁe%%ﬂﬁ%%ﬁnﬁi@g%{%%m iaple Aokario Thedsied 30D-

granules were passed through Suitable'mesh size and lubricated 25 6.
Shéiidiskrnssivg @@@@w&wm@gg@aom Gt eo ety e
2007/080601. PCT/IN2006/000463 The tablet core as produced above
had good processing and handlipgsifgpesties. The physical
characteristics of the core tablet as obtained in step 6 above were within
10 the establisheshphwamscDpkieddiRelsaas Tabktioned in the table 10 below.

Table 9 -- Core Tablet Composition

S. No. | Ingredients Qty (mg/tab)
1. Lansoprazole 30.0
2. Mannitol 25 100.5
3. Sodium carbonate 10.0
4. Purified Water* 30.0
5. Talc . 3.00
6. Calcium stearate 1.5
Total 145
Manufacturing Procedure:
15 ‘
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.
20 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
25

6. The lubricated granules were compressed into tablet core.
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19 WO 2007/080601 PCT/IN20061000463 Table 10 - Physical
Characteristics of Lansoprazole Core Tablets Tablet core characteristics
Observed value Weight 145 mg Hardness 4-5 IcP Disintegration Time
wWwh3mmipedes Friability 0.24 % Table 11- Seal Coating Compeasitienodsobiass
Ingredients Qty (mg/tab) 1 HPMC 3 cps 4.73 2 Talc 1.58 3 PEG 400

olyethylene glycol 400) 0.95 4 Spectracol F D C yellow no.6 lake 0.003 I
EF %ﬁ%@% W‘&gﬂpa%% “ﬁ)fgi .‘ﬁ;gwsa@gwﬁs ARG rreHBERGRasties. The
RhysiedLichardctdidilet ehiescobiaibka s shepdiaragrabboaiateyihissalhe

ing dispersion _prepared from above.mentioned osition (table
B A B O R wes

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
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5 Spectracol F D C yellow no.6 lake 0.005 6 Purified Water* q.s. Total
167.48 20 WO 2007/080601 PCT/IN2006/000463 * Not present in final
formulation Procedure: 5 8. Seal coated tablets obtained in step 7 were
wantesicoemated with the enteric coating dispersion prepared Homaoeseno463
mentioned composition (table 12), in a conventional coating pan. The

enteric coating.dispersjon w repared in th e man
described inf ﬁTa(?é"S%?qﬁcéﬁ fSIGHSHR %?S?é)rﬁzqave%rﬁe blets,
Tablets Table "na}ie@meeﬁhhiab@mtnm ttobsSnNd vhrlgeedlents Qty

(mg/tab) 1. Rabeprazote-soditm26-0-2- maﬁﬁi 4-2—3-Spdium
carbonate 5.Gu\gcti§h alc 0.4 6. Calcium stearate EJ ZT Purlfled Water* g.s

Total 80.0 15 Maﬂuéas:tunng Procedure:jl. RabéﬁrékBle Sodium, mannitol
and sodium ¢ un vere passe Hﬂtéyltaone sieve and
e e chntty of oo

blended togeﬂher the quan um carbahate (2.5mg)
was dissolved Hriphitified water. 0.24 %

Table 11- Seal Coating Composition.

S. No. | Imgredients Qty (mg/tab)
1 HPMC 3 ¢ps 4.73
2 Talc : 1.58
3 PEG 400 (Polyethylene glycol 400) 0.95
4 Spectracol F D C yellow no.6 lake 0.003
5 Purified Water* Q.8
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 Fudragit L30D-55 (solid content) 1L.70

2 Triethyl citrate 1.174

3 Tale 1.762

4 Titanium dioxide 0.587

5[ Spectracol F D C yellow no.6 lake | 0.005

6 | Purified Water* q.8.
' Total 16748
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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. 25 6. The talc and calcium
veteaateswwere passed through suitable sieve and the same weraxpisgtoosss
with granules of step 5. 7. The lubricated granules were compressed into
tablet cores. 21 WO 2007/080601 PCT/IN2006/000463 The tablet cores
as produc@HBetEHadBYdapYEESing 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 14
A Table 14- Physical Characteristics of Rabeprazole Core Tablets

let core cteristic Observed value Weight ~[s
R TR AT es B ik ko et i SRR Bodine
dioatisig:Coeppesitiom Shive negriedisnterQys{tiey/ table RPING sonysmigal
15 0,87 Q el 400052 ArSnastaalERG,
%/%%%\% rlij(%G @%@Oﬁ'g\%% Cfélg Fﬁu |fi%i¥ \%\%??egr’éwqa%s é% al 84.00 * Not presentin °
flersrfordninlaxonela & Procedure: 8. Tablet cores obtained in step 7 were
10 Seal coated with coating dispersigRppRaged from above mentioned

composition (table 15), in a_ conventional coating pan. Seal
P <Rabepraz2ﬂe Delaved Release Tal:(v)lets gp

Table 13 - Core Tablet Composition

8. No. | Ingredients Qty (mg/tab)
1. - | Rabeprazole sodium , 20.0
2, Mannitol 54.2
3. Sodium carbonate 5.0
5. Talc 0.4
6. Calcium stearate 0.4
7. Purified Water* q.8
Total 80.0
15
Manufacturing Procedure:
1. Rabeprazole Sodium, mannitol and sodium carbonate (2.5mg) were passed
through suitable sieve and blended together.
20 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.
25 6. The talc and calcium stearate were passed through suitable sieve and the

same were mixed with granules of step 5.

7. The lubricated granules were compressed into tablet cores.
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coating dispersion was prepared in the same manner as described in
Example 1. 15 Table 16 - Enteric Coating Composition S. No. Ingredients
Qty (mg/tab) 1 Eudragit L30D-55 (solid content) 6.45 2 Triethyl citrate
w500 Bodmin 0.88 22 WO 2007/080601 PCT/IN2006/00046 3p s kNasisiine463
dioxide 0.294 5 Spectracol F D C no. 6 yellow lake 0.0025 6 Purified
Water* Total 92.22 * Not present in final formulations Procedure: 59. |
Baleblsiteereame R obiesh @omeshad §o0drarertsiteaad S PARRRgtcs-
ThePSiGI] RIeRaieH frefmoahny exdhe riiner che abROSIIGR, sttl 6 above were
conventional goati an. The enteric coating dispersign was prepared in
i R A S e R e
stability testing as per the ICH guidelines was. eonducted on the tablets
15 prepared i plg | 8.2 at : relati idity
S ordoo 2 6 1 I e

pantoprazole rEsklt kpthehmprieristise enBlsaredErlvd df storage were
analyzed by vaf i RERShrs sstviliand.

e T pe

It quid CEBoRatography method
and the same were presented in the table! 17 below 20 :
Hardness 6-7kp
Disintegration Time i 2-2.5 minutes
Friability 0,11%

Table 15 - Seal Coating Composition.

S. Ne. | Ingredients Qty {(mg/tab)
1 HPMC 3 cps : 2.61
2 Tale ' 0.87
3 PEG 400 (Polyethylene glycol 400) 0.52
4 Spectracol FDC yellow no.6 lake 0.002
3 Purified Water* q.8
Total 84.00

* Not present in final formulations
10 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.

15
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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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 94.3 98.2
wiExzmmpies6o25 Bioavailabilty of Delayed Release Pantoprazade 1/iN2006/000463

Formulation 23 WO 2007/080601 PCT/IN2006/000463 This example

demonstrates-the-ahility C{ formuiation-of nvnmnrg__L(_[abe]e_d_amgunt 40

mg pantograzole) it (—:‘H ’gvallabllty of panto Brazo‘i)ez%hlch IS
comparable t6 the peetvaitalHTy Pravidsdiywlukeale(r) globried amount
40 mg panteprazgie) ge "rmg‘.ed by-the-area-underthe-curve{AUC)

and Cmax|. ZUrcal 3’% %ar L% by 5 Altana pharma in Eiﬁ‘opean
countries. {This ex ample descrlbes an in-vivo s{tudy whidglzzeasured
plasma pa IEUH)ﬁL Icen llcvcu after-oral-administration of
reference Zurcale r;) tagf)Pet ana testmﬁ)an oprazole tablet formulation of
example 1. The in-vivo study was carried out on 10 12 healthy adult male
sybieatsdinder fasting condition. Plasma pantoprazole was determined
over a 24-hour period, after a single oral administration of the respective

mreudladions RafsaebiAual Nas,HWIRSIRIah eRaR THE Mfing dispersion

formulatigns in a cross-over de5|gn The study was completed over two

OBTRESRN R ARRE RGNS GRIERQSHEhdt hERBYEBH Ak §RabBE Rt The
adaiicistrationdigiaRivemigiraiaiionshd Shndividkalniagmne-lsyels meisple

easured 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 Exampie §

Accelerated stability testing as per the ICH guidelines was conducted on. the tablets
prepared in example | and example 2 at temperature/relative humidity of 40° +2°C /
75% * 5% for 3 months. Results in terms of amount of pantoprazole present in the -
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 pantoprazele in the tablet
Example 1 Example 2
Initial 97.3 103.3
After one month 97.6 101.2
After two months 94.9 97.5
After three months . 94.3 98.2
Example 6

Bioavailabiitg of Delayed Release Pantoprazole Formulation
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and to determine the area under the curve (AUC) and maximum
concentration (Cmax) 20 afforded by Zurcale(r) and the test formulation.
The plasma concentration profiles have been depicted in fig 1. The test
wormeratiamprovided bioavailabilty of pantoprazole, which wiasrmzeo6/000463
substantially equivalent to that of Zurcale(r), as determined by the
f1ware gram. Phaimacokinetic parameters for both reference and

t 8?}5365@&}'1‘ SHEWR o dopraiation ef grample 1(labeled amount
RDaﬂ@ﬁﬁ@ﬂ@mﬂ@l@a@%ﬁaﬂlﬁtﬁvﬁmmﬂ@ﬁpﬁﬁﬁpﬂﬁbratwm&%s comparable

id nee Pr uct (Fo a Qrv Zur r) --
%ﬁ)@ém% &y gﬁ:tgr ncejirg'lrjax b%?f#n?%ggé%t gﬁ?@é’léﬂ‘@%&@&é as
gotomired 09 huS®R tmdttg thelmir%wTZGT 8BBE.5HR6 MBrak2i8 1rd@3i&H by
9‘%2%%% <1-00 91.85-102.89 Tmax 3.015 3.014
0.99 24 WO 2007/0 601 PCT N2006/000463 In view of the above it is
clearly evident that formulation of the invention importantly provide

bipavatabjity %5@%&0@12%1‘0@%&2 COMRRA RS RED) Eﬁhﬁv?lﬁ%ﬁazole
Zurcale(r). 5 While thjs invention has been described in detail

FEFE DR ehraifsr el MrBatRERS |f§‘ﬁ§lﬂ%?@é“§ﬁ}§re@r}§€é%ﬁﬁ5t
thappeassit nveatiomisingidi m@&@rmpmr%ﬁe@mﬁ igrikpdietn

SR e e SRe R S e e
ﬁmuﬂdmﬂ@ew%homhmdkm insthganraliddenibdepdeting fhemestiretive
ARG ANIS pﬁr&f Ha!i% N qy%]admnnstered each of the two formulations in a
cross-over design. The study was completed over two consecutive weeks and there
was a washout period of 3 days between administrations of the two formulations.
Individual plasma levels were measured at predetermined times wtilizing 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 (Cpay)
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 tablel 8.

Table 18
Pharmacokinetic Data
Parameter Reference Test T/R ratio | 90% confidence
Product (Formulation interval (test vs
(Zurcale® -- R (Example 1) - reference)
3 -T
AUC pos ngh. /ml | 8328.548 8164.935 0.98 89.01—114.09
AUC gongh, /ml | 8575.267 8336.586 0.97 92.81—103.5¢
Crex ng/ml 3260.195 3285.421 1.00 91.85 - 102.89

Tinax 3.015 3.014 0.99
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25 We Claim: 1. A tablet' formulation of an acid labile benzimidazole
derivative comprising: (a) a compressed core comprising an effective
amount of said acid labile benzimidazole. derivative,. a filler and an
wakabnesagant; (b) at least one seal coating layer; and, (C) atdaasbars/000463
enteric coating layer; . wherein said compressed core is devoid of any
disintegrant, 2. A tablet formulation as claimed in claim 1, wherein the acid
labile bepzimidazole.derivative,is selected fram.the group comprising
e A A R 08 VAL PB OR b RFATBIe o
picppriaztiiepomitdeiiaamidlabilticallyaracpeptil)| evbaliss sohipteshiy, bydrates.
%i@é gﬂjatemr[g]g@g&g@s claimed in claim 1, wherein the acid labile
benzimidazole derivative is preferably pant(r)prazole or its
pharmaceutically acceptable salts, solvates or hydrates or a combination

tRarde this invieier fsmdernideradberhimdetad stihraforones doncemaifillpreferred
seltptathfieMihaIauR kising manaiobrsQiitlvylal 2Gilmited 1o

_%thritol or maltitol. 5. A tablet formulation as claimed in claim 4, wherein
t

TreEHFEn MIRPISReH i rtETA BTt Hombutifiopress disglasielaihich
Hegdmaimegwﬂmlkﬁtmtﬂ&bﬁa&m@ &@ﬁhﬂ%ﬁtwﬂuﬁgﬁ@rﬂmm Rbtions and
sodium' carbgnate, calgium carbgnate, m sium carbopate, .
Feations ropld prescil Memseien o Thosershaled o Abe Al Y RORHL gnsingrom
dheivegepclaphribpfithisrgivetitiopreferred alkaline agent is sodium
carbonate. 8. A tablet formulation .as. claimed in, claim 1, wherein filler is
preferably used in an amount of about 40'to 70 % by weight. 26

AMENDED SHEET 01-08-2007' ‘
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9. A tablet formulation: as claimed in claim 1, wherein the alkaline agent is
preferably used in an amount of about 2 to 10 % by weight. 10. A tablet
formulation as"claimed in claim 1, optionally comprising a binder. 11. A

tablet formulation as claimed in claim 10, wherein the binder is selected

from a group comprising hydroxypropylcellulose,. polyvinylpyrrrolidone,
WétiGideitulose and microcrystalline cellulose.. 12. A tablet formulation.

as claimed in claim 11, wherein the binder is preferably hydroxypropyl
celluloge. 13. A tdstéetfofomtalivas ofimed dsidlaiabie, Weemindiple derivative
o] s, preferably used in an amount of about -0 to 5 % by weight. 14. A

tablét formulation as claimed in claim 1, wherein the core of said

- formulatioh®urHseassed coee | Gonipritiag do. mdamlamuabm said acid Iabile

formulation. -a% e/mes. N daiadde WBieihe IbFSARL 5 referably
used in ané)r:ountof 4kbiit-0.2to 5 o by wei ht. 16. A tablet%ormulatlon as
S

claimed in h eferably used in an amount
of about O(Z)tmﬁé’efsbgnwﬁgm cbZnﬂgtm}ulat, formulation as claimed in claim

14, wh nth lubric mt |s selec dfr m.the group com rising of
VRS e (O ges At

calcium steara e, mag Berim o c"t’ear?;\ ineral oll,
glycer I' bthenate, polyethylene glycol,,sodlum stearyl fumurate, stearic
acid, tade and étéahlﬁaé‘miimabwtchndaMm%mla]madzéneﬁhiﬁmlzcid labile

WheisibsblConliR aNe UR SGaLRIE- o MEND ho: g%u? ZOOZoprazole

19. A tablet formulation as claimed in claim 14, wherel
ORERIRAP L AR IPRI I FRRRPIIRG R o ermRagia @ﬁlwﬁf@rhaabq@sﬂsmhamaceumaﬁy

sikbeptebleqiitisjabdiicanodigideand talc. 20. A tablet formulation as

claimed in claim 19, wherein the glidant is talc. 21. A tablet formulation of
an aC|%Iab|Ie£epaZD{n ZOI&la eorzllv%tslv%laxmed in claim 1, wherein the acid labile

' benzimidazole derivative is preferably pantoprazole or ity pharmaceutically aoceptab;e

salts, solvates or hydrates or a combination thereof.

4, A tablet formulation as cla:med in claim '1, wherein the filler is selected
from the group comprising mannitol, sorbitol, xylitol, lactiltol, erythritol or maltitol.

5. A tablet formulation as ciaimeéd in claim 4, wherein the preferred filler is
mannitol.

6. A tablet formulation s claimed in claim 1, wherein the alkaline agent is
selected from the group comprising sodium’ carbonate, calciwm carbonate, magnesium
~ carbonate, magnesitm hydroxide and magnesium oxide.

7. A tablet formulation as claimed in claim 6, wherein the praferred alkaline
agent is sodium carbonate.

8. A tablet formulation as. claimed in claim 1, wherein filler is preferably

used in an amount of about 400 7¢ % by weight.

26
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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 Iayer and

(0) an nteric £ a4 iouBtigor WPblahIoH M A1IAR 9 RANREARQ SIS agent i
form of, a tablet compri a core- comprising, pantoprazo
H%%%%P“&?Oé/é?@ﬁ? 2 13 0t% Pyoveogls-of said '

pantoprazole about 40,to 70 %;of mannitol, about 2 to 100f sodium

carbongte an the core is. essentially free of dlslrlte rant, (b) a :
seal or seal c%at?%%ﬁ SRR BS) iﬂ"@‘ﬁ‘f{a‘ﬁc Claigit R ¥ COMBEifiRe a binder. |

formulation of an acid labile benZImldazoIe derlvatlve in the form of a

tablet ggmpriging;{a RS0 S ?atd apid gl enzm?ue%i%;er];s selected.

derivative Whereln Sald core.compriseso abou
Gam BErEmRIBPISias ﬁ»@mmmﬂm@smﬂmmama methyleellulose

d8dl9i¥oetamalkalRaguistance, 2B AMENDED SHEET 01- 08 2007
about 0 to'1 % of a binder, about 0.2 to 5 % of a lubricant,

12. A tablet formulation .as claimed in claim 11, wherein the binder is

preferably hydroxypropyl cellulose,

13, A tablet formulation as claimed in claim 10, wherein the binder is

prefcrably used in an amount of about 0 to 5 % by we}.ght

14. A tablet formulation as claimed in claim 1, wherein the core of said
formulation further comprises a lubricant and a glidant.

153, A tablet formuiation as .Claimed in claim 14, wherein the lubricant is
. preferably used in an amount.of abouti0.2 o' 5.% by.weight.

16. - A tablet formlﬂation as claimed in claim 14, wherein the glidant is
' preferably used in an dmount of about 0.2 to 5 % by weight.

17. A tablet formulation as claimed in claim 14, wherein the lubricant is be
selected from the group comprising of caleium stearate, magnesium stearate, zinc
stearate, light mineral oil, ghyceryl behenate polyethylene glycol, sodium. stearyl

-fumurate, stearic acld, talc and stearic acid,

18. A tablet formulation as claimed in claim 17, wherein lubricant is calcium
stearate. ' A
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4

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 (c) 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 40q4to 70,9% tol.. t 2 to 10.% of sodium_carbonate,_ . _
about Og% I %‘%&%@%‘%ﬁéﬁ%ﬁgc%%ﬁ%%?g St o%h%r%fle‘:%?&h‘?ﬁﬂt is selected
Fomatee f0m Gomerismgopfselaivennsibrein, congiesisaeniiidtdregibidal silicon
disintegsantalh) a seal or seal-coating, layer, and (c) an enteric coating

layer. 25. A tablet formulation of lansoprazole in the form of a tablet

comprising: (&) a core comprising. lansoprazole.wherein said core

comprigés of. AyableigbtiaaidnlQ K308 of aaieh P9 SPRLAAA e BAALAQ tate.

to 70 % of mannitol, about 2 to 10 % of sodium carbonate, about to 1 %

of hydroxypropyl cellulose, about 0.2 to 5 % of calcium stearate, about

0.2 to %46 of tAlc tahlttvHorainlatve isofssentiadtid frésbilé disiniasianicld) derivative

- @gﬂﬁ{sgggl coating layer,. and (c) an er_lteriC coating layer.

(&) & core of said acid ,iabﬂe benzimidazole derivative wherein said core
comprises of, by weight: o ' “ .
" 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 éoating layer.

22. A tablet formulation of pantoprazole in the form of a tablet comprising:
| (a) a core comprising pantoprazole, wherein said core comprises 6f,- by
weight: .
about 10 to 30 % of said pantoprazole,
about 40.to:70 %:of mannitel,
 -about 2 10 10 % of sodium carbonate and wherein the core is
essentially free of disizitégranr,' | |
(b) a seal or seal codting layer, and

- (c ) an enteric coating layer.

23. A tablet formulation of an acid labile benzimidazole derivative in
the form of a tablet comprising: |
(@) a core comprising said acid labile benzimidazole derivative whersin

said core comprises. of; by weight:. ' ‘ '

about 10to 30 % of said benzimidazole derivative,

about 40 to 70 % of a filler, |

about 2 10.10.% of an alkaline substance,
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29 AMENDED SHEET X01-08-2007 26. A tablet 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 O to | % ofhydroxypropyl cellulose, about 0.2 to
5 % of calcium stearabeusdeslt 620 Dhigef talc and wherein core is

essentially free of dlﬁlntg [ seal coating layer, and- (c) an
enteric coating layer. %? ét%éﬁﬁﬁ%\?&‘f%@clalmed in claim 1,
wherein said formulaontis. fpteldzﬂréﬁ o) aglidaes smd wheioHaecsie RS Qkentially

(i) dry mixing benzirrﬁggé ?L‘IV? active ingredient with major
quantity of diluent and 50% quanfity of alkaline agent, (ii) granulating the

resultant blen@bﬁ§@b%9ﬁﬁw%@sda§%omﬂon of sodium carbonate and
small part of f(uyrﬁ@ﬂ@ﬁggmgéqwg{. mass as obtained in step (ii)
through a sieve and drying the resultant granulates (iv) passing the dried
.granules through a sieve and mixing the same with lubricants and

glidant24(v) mm&&ﬁh&pﬁ%@m@p&ﬁgﬂ&m%% of a tablet

ool dissolving the water soluble polymer of low viscosity in water and
Incorporating the plasticizer. and antitacking agent in the aqueous solution
of polymer, ((4) gmmmagmmmmmmm(ﬁ)wm tbenprises of, by

coatlng,vgggglon
o about 10 to 30 % of said pantoprazole,
about 40 to 70 % of manmtol
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 tale and whersin core is essentially 7free of
disintegrant, . ' '
(b) a seal or seal 'coaﬁ;zg, iayer, and

(c) an enteric coating layer. -

25.  Atablet formulatxon of lansoprazole in the form of a tablet comprising:
(a) a core compnsmg lansoprazole: wherein said core comprises of, by
weight:
about 10 fo 30 % c;f said lansoprazole,
about 40 to 70-% of mamnitol,
about 2 to 10 % of sodium carbonate,
about 0 to 1 % of hydroxypropyl celhulose,
about 0.2 to 5 % of caleium 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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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 and finally, (ix) enteric. coating the subcoated core
with coating solution of step (viii). 30 AMENDED SHEET 01-08-2007

26. A tablet formulation of rabeprazole in the form of a tablet comprising;
(a} a core comprisihg rabeprazole wherein said core comprises of, by
veight: | ' |
about 10 to 30 % of said rabeprazole, |
. about 40 1o 70 % of manhitol, _
about 2 to 10 % of sodium carbonate,
about 0 to 1 % of hydroxypropyl celluloss,
about 026 5 % of calcivim stearate, /
about 0.2 to 5 % of-talc and wherem core is essentially free of
dlsmtegrant ' |
(b) a seal or seal coating layer, and _
(c) an enteric coating layer,

27. A tablet formulation as claimed in claim 1, wherein said formulation is
prepared by a process compnsmg the steps of: .

(i) dry mixing benzimidazole de:nvanve active ingredient with major
quantity of diluent and 50% quantity of alkaline agent,

(i) granulating the resultant blend of step (i) Wxth aqueous solution of
sodium carbonate and smali part of filler,

(iif) passing the ‘wet-mass as obtained in step (ii) through a sieve and
drying the resultant granulatés, - | |

(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. thé. water soluble polymer of low viscosity in water and
incorporating the plasticiﬁer and antitacking agent in the agueous solutiop of
polymer,

(vii) seal coating the core as obtamed in step (V) with the coating solution
as obtained in step (vi),

| (viii) dissolving the enteric polymer in water and adciing plasticizer,
cojorant, anti-tacking .agent and opacifier into the said solution or dispersion and
finally, '

(ix) enteric.coating the subcoated core with coating solution of step (viii).
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