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GASTRI C RETENTI ON SYSTEM FI ELD OF THE | NVENTI ON The
present invention relates to a novel gastric retention
wayasamoh the formof a tablet or a capsul e cRer/@®005/000091
with an expandabl e coating, nore particularly, wth an
expandabl e coating conmprising a filmformng pol yner

and an expandabl eGaSTROOCRETENACKCGRAAMNIVMOF THE
| NVENTI ON Gastric retention systens are prepared in
di fferent ways. Systens that are capable of swelling

FTEDD(METH@kﬂ@ﬁENTE&Ni n the gastric environnment give a
of .sati in contr
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the body so as to establish therapeutically ef fective
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ra

b PSRN P PEY o & “dedbBira e i oo el B tStrotting

apeOvedthesfiat otssage forms, controlled drug delivery
systens | ower the incidence of adverse effects or side
effects. Very inportantly controlled drug delivery
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tract . the sto

e BB PR EARL o B il S ST S TR Fomtce o
ﬂmﬁmwﬁwddgﬁgﬂe@nmand al so due to variations in these
factors fromindividual to individual. In addition,

the drug may not be
It is generally known that the rate at whlch an oral controlled drug delivery system delivers the

drug into the gastrointestinal fluids may not the same as the rate at which it releases the drug into
a test aqueous fluid because the gastrointestinal fluid’s pH, composition and agitation intensity
change with the specific location of the drug delivery system in the gastrointestinal tract i.e. from
the stomach to the colon, fasted versus fed state, type and amount of food ingested, and also due
to variations in these factors from individual to individual. In addition, the drug may not be
absorbed in the same manner and propensity as we move from the stomach to the colon. Some
drugs have an "absorption window" i.e. they are absorbed only from the upper parts of the
gastrointestinal tract, whereas there are others whose absorption from the colon is not uniform or
complete. Thus, the location of the controlled drug delivery system in the gastrointestinal tract as
well as the rate at which the controlled drug delivery system moves from the stomach to the colon

represent important factors that need to be considered in the design of an oral controlled drug
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absorbed in the sane manner and propensity as we nove
fromthe stomach to the colon. Sone drugs have an

w0 ai9s0e983 on Wi ndow' i.e. they are absorbed onP@I/iN2005/000091
the upper parts of the gastrointestinal tract, whereas
there are others whose absorption fromthe colon is
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cotfmiied fetsasd. when t he drug is effective locally in the
stomach. Drugs absorbed in the upper part of the
gastrointestinal tract may exhibit variability in
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inter%iE@EtWe nlgig{‘ari]mfg elgotgro ggﬁllglé:xo re]lts the beginning of the interdigestive phase. The
combination of increase in size and floatation results in increased gastric retention of the system.

The prior art resulting in this current state of the art is described below.

(A) Swellable gastric retention floatineg matrix drug delivery systems :

The term “swellable gastric retention floating matrix drug delivery system” herein refers to

systems that comprise a drug and an excipient in admixture or in a matrix which is not coated
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but they can still be enptied fromthe stomach because
their size is smaller than the pyloric sphincter. Even

WO b@atorg systens of size less than 5 to 7 nmm BPENIN2E05/000091
enptied if the patient is in supine position. The nean
resting pyloric dianeter is approx. 13 + 7 mmand it
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United States patent number 5,783,212 (‘212 patent, priority date Feb 2, 1996) assigned to
Temple University claims a controlled release pharmaceutical tablet comprising a first barrier
layer comprising a first swellable, erodible polymer, a drug layer comprising a second swellable,
erodible polymer, and a second barrier layer comprising a third swellable, erodible polymer,
wherein said first and second barrier layers are adapted to swell and to erode faster than said drug

layer; said faster swellability and erodibility of said first and third layers adapted to increase drug
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then tablets formed fromthe sane disintegrated.
United States Patent No. 5,651,985 ('985 patent,
w@eriosnotys dat e Feb 28, 1994) assigned to BayerP@&EN2005/000091
cl ai nrs a pharmacol ogically active conposition
conpri sing a pharmacol ogi cally active conpound
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Other prior art references that utilized swellable gastric retention floatation matrix drug delivery

systems include WO 0110419A1, WO 0023045A1, WO 0110417A1, WO 03011255A1 and US
6,861,072.

(B) Gas generating composition in an expandable polymer envelope or pouch :

United States patent number 3,786,813 (‘813 patent, priority date Dec 27, 1972) assigned to Alza

Corporation, claims a drug delivery device for the controlled and continuous administration of a
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quantity of gas generated by the | arger anount of gas

generating agent used, the limtation was that the
w@aaeno19exenpl i fied only one pol yner that coul BCTHIN28@/000091

United States patent nunber 6,261,601 (' 601 patent,

priority date Sep 17, 1997) assigned to Ranbaxy
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th tem a
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sufficient ti &l astric reten n.is .
L € i B i P o R b e SR F R By contc
withsbadly fffuidsudatiseasaiil pdiﬁnéroemm:lb}&t ﬁ)rexﬁam ool vahm@yisehBatald @evice is
Furt he ellable matrix for
relg e P et of 1l Tl aBl v B b iR e ptent clims
systensavieseinl ﬂ}e poliimes film &t noabpplied dirdrely gais tgesehed i @JLBéntaining
' . t.em r.eact the acid of the system
Coﬁgg%gﬁx%%%l %%ﬁgﬁgﬁagfnvﬁg 'systemis capabl e of being
i nproved by fornulatlng systens where a significant

Q ent. can. reac 'tg) ?e acid
T T A S
Gelgyi Qarprediopwelbtea bl 2dgagt foint corgiseny dfarsaéileo atrh iiOAIMBatdd>r filled
S SRS S S AL 1 i
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coa%ﬁ??y ag) Ib agolI Her % co 180 OUChm WL ed 1§1t at E/rner and an

pa aner V35788 PRY 3 HatERE™E B 8T 1o ng &P
ex@edﬁbk:%pmi)@%ﬁy oraths bugfaeeloft :otalflbtzod capsule core, or a method for applying such a
coating composition on the surface of a tablet or capsule core. We have found that coating
compositions using film forming polymer alone when coated on to tablet or capsule cores of the

present invention do not provide desirable floatation, swelling and/or integrity of the system.

United States patent number 6,290,989 (‘989 patent, priority date Jan 14, 1997) assigned to LTS
Lohmann Therapie-Systeme AG, claims device for the controlled release of active compounds in
the gastrointestinal tract with delayed pyloric passage, which device is an improvement over the
device of the ‘890 and ‘058 patents. The ‘890 and ‘058 patents did not provide advice on how the

release rate of active compound is to be controlled independently of the permeability of the
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Corporation, clainms a drug delivery device for the

controll ed and conti nuous adm nistration of adrug to
waeosnyiosdnnent of use conprising a hol |l ow expeeTEzoEs/000091

cl osed nenber having therein self-contai ned neans for
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pasdﬂgé efthk ety Khrd‘uble tieyyfoasefoie dtdrgactl Ioﬂgﬁ onaﬁy mgﬂstnb@ mhameceutical
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a orm ¢o Si st
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. gastric.juice a e ab e, of Iea ng.car
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physiologically acceptable material, for example into hard gelatin capsules.

con%amer made of

PCT publication number WO 04032906A1 (‘906 patent, priority date Oct 11, 2002) assigned to
DepoMed Development Limited, claims a gastro-retentive dosage form of levodopa for oral
administration to a patient in need thereof, said dosage form comprising () a tablet comprising a
therapeutically effective amount of levodopa, a binder, and a pharmaceutically-acceptable gas-
generating agent capable of releasing carbon dioxide upon contact with gastric juice, and (b) an

expandable, hydrophilic, water-permeable and substantially gas-impermeable, membrane
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conpositions using filmformng pol ymer al one when
coated on to tablet or capsule cores of the present
wOo pwenoioeh do not provi de desirabl e floatati onPCT/IN2005/000091
swel ling and/or integrity of the system United States
pat ent nunber 6,290,989 ('989 patent, priority date
surshafididgthe 1BRY )whasesi tgé] ﬁﬁmblfand_éb'(ﬁaﬂds hsaresulTdfehaplease 9y sareomalioxide
AG, clains device for th rel eas f ti
frof @Wgeria?ﬁngt PR By ﬁl{’ | na gatsgIlc g ‘f’ﬁer‘%’g I ‘gi_\% 38%36 form
bec[amk:@folodar@a%ﬁzgse JntU\IlflheC[hltld[ﬁV ngzbrlc splaurtér npitioughrelnt applieation claims

f 1890 and,. 058 patents. Th
systeg)g av %:}ngﬁxfz g%—c&nﬁgllmgpﬁ,oge a 8t g 8|eéeedebn arhex\%ar%edﬁblg %ﬁ—g‘gygeémeable

mefmBiage, Qe @Btriptien aﬂd'rpmmd:bsumcluda speergowhereih |tieddrug-containing tablet is

I ndependent |y of th f th
o BUEFSAEETL L, B L ot TESDLLA LI BHBLRE 41 o
me@biahd/ The paPO lapphoﬁﬂfh dves hardorlogr atespandable bratihg fammed by applylng a

nul ti particul ate nat ur e, and ¢ Qs
colfbi Goriastgs SRaHETHet B8 APPUIH TR iE FRET I, somponent on th
surfite dfhetalsletdr ¢epstle vpeLista. mdmldtfomamngcsuﬁaa: @snpositibrdorbibe surface of a
esent . inside the sachet or enbedded in the film
tabg{)?rrﬁa]??éﬂetcﬁ{ee sachet. PCT publication number WD 9959637
(' 637 patent, priority date May 18, 1998) assigned to
. rfell ates to a device
Fhet 0 = ve agents in the
Ung@iSStﬁtes Bitaﬁthn 31101 6&!:('65\& ﬁah:n‘a ppombl@ia‘geﬁ)rpﬁjllé?%)stsmgned to Zaidan
rof BE Rl deaef KEBhair g e G R JE Rl e pontainine
sodilp0bicarbsiagc lactMset hndg{aﬂ)tvllny@y}“ruhd}me ar'Eh@aibd{gflﬁhsl layer of hydroxypropyl

meﬁ%olﬁ%f ium@gse}l\gr% €1 LP 81 oate %Fg s%lsﬁ)ensmnl c%nt%lnm the actlve ingredient

€6 ease
pepamnn viel laglmxypﬂopﬁ ameelnylctehelbm tn foranfjoatihg mmw@s@g/ssaf@rﬂlmer in the

o5 PR A RREL A P Bl B B

sizaathbh vequired) foe dm@w ﬂurmsl @1f rédentionnt tiel dt@nlachnﬁlarljen dentydyoxypropyl

met%glc?%ﬂfosg %&Igr? cgng l | t ulgsf 1st h exllgl)Xlﬁgle %ﬁglgb@c% %lggthat gels on

conp:aat\emltanqmnecmsmf:yludaate Oct 30, 1998) assi gned to LTS
Lohmann Ther api e- Systenme AG clains a swal |l owabl e,
gastroretentive device, which del ays passage of the

Unitkeh\Stazes RalenoNgH, &4I4;90§)§/9%rpa£enoprid>ﬂte dsit Gela2h 1936) awignccatloll:“ysai Co.

r.maceuti c m_and t
ar e e e e

sodmnﬂcmelfo,nats andl ongauc e@d; @mman iostengpat Qm eap@hlablamlsnubn filal. Although
conj east. 0

1nten etdrPorerelé%mmg 111 éxe S{J‘)B‘ba the &anglﬁ(sjﬂ%lf ghecdésngoarl_’]lg I%? V\%I‘l’laYl size. Whereas

the g@lnag ai s ggtaslemordmtmtmndwﬁdahnw&tuﬂasmq foundthatamicn these coatings

were used on a tablet or capsule core, the system did not float and the coating disintegrated.

United States patent number 6,284,271 (271 patent, priority date July 1, 1997) assigned to
Astrazeneca AB, claims an effervescent dosage form comprising, as a first component,
effervescent excipients and as a separate second component, a plurality of individual units
comprising a pharmaceutically active compound and optionally pharmaceutically acceptable

excipients wherein each unit is provided with a floating generating system comprising at least two
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(c) a polyneric nenbrane systemwhich totally

enconpasses conponents (a) and (b) above and is
wexpanaakd e by the gas generated by (b) upon cRC/EC005/000091

with the gastric juice, whereby the polyneric menbrane

system conprises at | east one nenber selected fromthe
coat@gOldfers QﬁSIo$twhikg1 isfa gasngenerofier oy avertby aﬂner lagierpig raopsrier layer

nmenbrane and.a co n f
enc}\ﬂ)?l{l%] the %FBFifa‘ﬁg r&Btis? Tﬁoﬂ% nl? %Hsg éﬁﬁéoneﬁt lg nt Ig);"‘trreac egl the second
com@8nehe®y tha ldyle of eterfloafinggeaastiat systahi Tito; fatnt ¢xemplifigsplosags forms
whe?qfuil ]foeg]gts CHI%lgrtislénggao%gg:oﬁilgasnts{na&e ac?w%niﬁ%/rg qlgx}e?egc:é)ﬁé@ Qfltﬁ @n inner gas
gen@@tﬁ%plby?ﬁii l2@d Rt oRikdr aiydrof)lmbloep(cﬂyrpérdaymt bllbmerdjb}g eivang Qf the coated
cat | on nunher (

PeIf DN AT LD HAE o LRTLE SUS) “ALLRGAad 1. [ et docs
not DepedveE Rpanahing b@iihg Firmitd Bylcoath@h nemEsas tcoropmsetgemﬁlm/@mmg

dosa form.of | evodopa for ' '
e I
coafir)suéh 4 @bdpdtiticrosthe surfage af atthiﬂeta)p ea:nxsmlc adrey effective

anount of | evodopa, a binder, and a

phar maceuti cal | y- accept abl e gasgenerati ng agent
Noreap @el priophrts k@ isd nlgpve arsblose atitexh dgadiporeteoter dog delivety system

astri.c juice, andabl il
1{1 értabgeé I’olrféé:BPSél? vﬁ)&e( 15,98 % r\ﬁll aPlexpan?%b_l@%%ﬁﬁ%&éé&%ag}? a méthod of
preﬂﬁﬁﬁ@i@ﬂ & SybtehOusi i sﬂgabﬂd‘:@atﬁrfgb:lomposmdme ré¢ have lnerprisndly fmed systems
expan s a resul of .the re a T
b Are S YERUF ST R aere oy ok Eaiep e ) Pssur ar
coat@@Swifi @ ¢odtiae ,comb@Ht@byccﬁﬂ}mlsnig)Sﬁ@ﬁn-ff@’ngbedamgls apd@ne or more

| arge to S into the patient's pyloric sphincter.
GXPN%?Iﬁ%‘ﬂ’FPQgﬂé ‘appl i cation clains systens wherein the

drug-containing core tablet is covered by an
= rmeabl e menbrane, the description
OBiﬁ@?@g’iﬁ’éﬁ%ﬁ?ﬁ@ﬁ@g systens wherein the _
It ischhWwieciOstt the ptiem:gt inadzﬂtlen td moifildt B g@hmimerdtehmrndrag delhetsygiem in the
r

forD L BB P T Revsar et SF TR RE SLE RN A of e
foll@i;vlﬁgH@BsalaﬁbjampesmﬂahihfsVMumeMIyned by appl ying a

coa osi t| n _co m_f.or

nderaSeRa e B REORERE B Bheietly FahaR ek Rapavte o

or géﬂ@swﬁgentemalqgremeanmtcbﬂd for coating such a

composi tion on the surface of a tablet or capsule

& orthe cqerELeaigEnRh ¢aPARe BLRBYEIOPi on coated wi th

POl yBthd dordWor thd-Fbat QGboflAdyas fhatuRdd sbias tododidl ieabke of release of

650 pat ent riority date r 6, 1977 assigned to
(Zal ta%{ql?gl apeutlcallyelctlve ager% Ap ) g

o the system rapidly achieves both buoyancy and a high degree of swelling

e the coating maintains its physical integrity in contrast to known film-forming
compositions which may burst or rupture upon generation of internal pressure

e the coating maintains the original shape of the device upon expansion

e the system may be designed to provide the therapeutically active agent in immediate

release form and in modified release form.
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Hoj i n Bi sei but su Kagaku Kenkyu Kai discl oses a

formulation in which granul es containing sodi um
wher@wanoosat e, | act ose and pol yvi nyl pyrrol i donePEr/eN2005/000091

coated with a | ayer of hydroxypropyl nethylcellul ose.

These are then further coated with a suspension
It coaib@pmiohjgett dfetha ptesans uhxmgmcmdﬂoqnbvmrepsga@ﬁ& Feté@iiidn system capable of
exﬁ‘lyn%{n%g}ég lfl?ﬁ}ﬁlg 1ﬁallp%eouﬁgtng th%ls gstr%u?' nvllrgwagﬁ g(? élﬁe gfe[egngzof satiety for
usprm coltne oflpleesttack of this systemis that the

m ni capsul es are nmuch smaller in size than required

for long durations of retention in the stomach.

SUNIMARY OR THE AYVEDRYONopy| net hyI cel lul ose layer on

| xpand r | | m.but a
RS 1940l AR BP APPLS BLITEE s o
capdulet @fiie@naiﬂlesomg entptiles odc 84 AoB0BIn(-foddmg Qﬁt)&{ﬂs and one or more

Feb 1986 ed. t

ex%fnh%ﬁ 0S eéj%g%ngsn }T% Sgé%% REpe sgpﬁﬁ %%?‘tfémgg]ﬁf%é rﬁégé’cﬁng capable of
expanring ¢t @mgeaw;t@ﬁmbr atdnfign bfalesystemripthe Stongcls 0di um

carbonate and organic acid; and an outer coat of an

expandabl e pol ynmer film Although intended for
DEIRARLER lh@SCRIRTFié)st)ErTHmlINVENTmMnuI es have the

[ Wier eas the
T e e a8y e 308 oA rrEer g P AUl Beomt A pRed bl
comprigingshen t hese coatings were used on a tablet or

a stemd d not nd the. . coatin
(g) g 5(#%: glgt?i(g {oe o&‘% féy%f)ngtr tc&g%ﬁe&%g er%tmé g&er@a}fre sure on
(' BFtoghament, priority date JuI y 1, 1997) assigned to

(lés)sﬁrf %@H&%ﬁ &%tmg ff(%{nnﬁ bgzga})fzg a/f %L%/ %g%ggte%ogigégg?eﬁ ]::gnrqprlslng a film-

conprising, as
e x%)rlpllns nolszmarmmd @se o 1BEP mﬁ@bk&ompﬂ]eﬁ@ op dieestilst care.

Thd I%}erﬁ! tc¥ a%ﬁe +fne%1 ﬁ? qfoatlél{] 100 ra 1 88‘?%?@%51 oya size suitable for

armaceutl ca ve conp
wﬁmh@TWﬁbEv@mmemﬂysauméptabIe ex0|p|ents wher ei n each
unit is provided with a floating generating system
conprising at |east twocoating |ayers, one of which is
Thegprgsest Yeendiompispgrdvadger gastde teteatiat etern iayky for® ofl a coated capsule,
Cmﬁ@&& er layer enclosing the generated gas, and wherein
the first conponent is separated fromthe second

(2¢ gragemie e foym pfwecdpayietis wofe dohgrifihpat igagt BRI ElgbM@ating internal

S)ﬁgsmo ﬁgcgﬁg?%dexenpl i fies dosage forms wherein
ng a core conprising the active

ets conpris
(hg)rﬁ*greém@nble weatelgcfoatl@idbwap}ldymgl ai maeng gaﬁpcgﬁi?nﬁ I @bripAgng a film-
I qylxﬁ{ fol | oned
g or K SBURRAE Pl o B Gl e
Theé)(sé‘?%isé’ﬁp@l%frfdicbgm E&B]i’tamnoush’tthle dual adslralile plopEges drofistntaneous
floathh Hﬁte%gndm to a size suitable for retention of the system in the stomach.

The gastric retention system of the present invention may or may not include a therapeutically
active agent. Gastric retention systems of the present invention that do not include the
therapeutically active ingredient are capable of swelling and floating in the gastric environment.
Due to its expansion in the stomach, it gives a feeling of satiety, thereby reducing the appetite and

thus is useful in control of obesity.



10

15

20

25

30

not di scl ose an expandabl e coating forned by coating a
conposition conprising a filmform ng pol yner and an
wezpanadakd e conponent on the surface of a tablBCT/IN2005/000091
capsul e core, or a nmethod for coating such a
conposition on the surface of a tablet or capsule
Theclsl%@nt Meagioaf aliheropideoh @ktis reestimi freg @bvzme sghtene |comprising a

thergm:é?@ﬁ% hagtallwf gggsetg{ ng}}ur:l‘gts eg%rlé Sﬁn gsccle ug %g dp?%\!'l H%%de E&llgﬁr}’ of the
ther@@%ﬂﬁ@(ﬂﬁ bétsre @1@6&1& b@galnddrthdraﬁﬁheahdﬁlﬂiemlljoﬁctpﬁ egat inpgbe present in
the gog:{% an gﬁl’%?’t n§|0[r] gf){l?n?lbeutﬁgg]gesé%eallﬁglat | n een(%sntﬂgtorﬁala/bl%e%ec‘d 1n\ﬁ'rhe gastric
reteﬁtﬁﬂ&ﬂhgﬁcﬁdﬁ&é@ sOQEP bf i Pepsan irvgaivn rwﬂabbbctgi from ey Ratlpwige, viz.
I nt erna ssur.e are ,coa Wt 0]
e B iR T B D i sy oo
anal@Esid¥Prmti @b|aﬁt10@ﬁm5r) ospents.s .anGBIGCHS GEd THEithrombotic  agents,
antlmglpwés gnb%gb[e Fsag‘[}t]g ﬁcics} 81:1:])‘[]1C rug(gmag ' TI:S @éltrm at%l-n%ctkg agents,
antipd¥BinfoRk, Nirdiblageld Ceytetel draiHeatattr agas uhtapmaﬁ@d anil t amtighelinergic

agel?et)é| %%ga?qgllag%ggaﬁt? nqg ’ean 7 r%&% ]Irlllgi)ltonrg,f tecara(r: ValsclllenQ ag&ﬂ? cholinesterase

mhlBitd}‘sU tradi@ents by CNSt fisordagt 'CN@ airhdavss, raplttacqumaswt@n fibrosis
water into the core .to activat.e.the n I
arpetiBh GRETIG P 0 i o ety Auanpls ERERE Ftmcton
therap\gl f&€GRly AEsts, bgﬂsﬁomﬁﬂﬂ}b] egeonfs, 'empamsiodulatom and @mmntunesuppressives,
core or the .c

e R PR POP BT PN NSp s EPAgiip] Steoporsi
mar%@dnhéﬁﬁ pgedyinpathbinssyisd, e prostaglindling, ansmIEﬂE&pbntch agents sedatives,
uoyancy an of. Swe i ng
hyPRICH 74 qﬁllﬂ?erﬁh‘ifggsélg?dg#)ﬁ%én Y 1srtler%1gsn %dglgpg (?%E known
filmformng corrposltl ons which may burst or rupture
Thenct%m,l? tsggg%tc! %gernfal? RV etergafa% %{efgesnt Wlven 1onhlgcl&ge§tah régent capable of
gen@XtNiateamal pielélﬁres Vit ag&nltr@ynebﬁlngi etstergadamiestsme pmw\iqecmlepthé from gas
t herapeutical ly act rrmedl r
gengAing veeHiSu LS 8% o8 Z%El or ?rtf IF tpol “ar S eg%lglot]b?l %? atl? riiktures
therbdTETHR @S gaieraltmg egthi wad inchgeowbdidbe gasgiasttention detgaietivepnsystem of

the p1yesen? mven %Bn may 1n(]:clude a single component that generates gas upon contact with the

gastric fluid, or may include a gas generating couple. Gas generating components that may be
used in the present invention include solids that liberate gas, especially carbon dioxide or
nitrogen, for example under the action of body fluid or the hydrogen ions present therein.
Examples include carbonates such as calcium carbonate, bicarbonates such as sodium or
potassium bicarbonate, sulfites such as sodium sulfite, sodium bisulfite, or sodium metabisulfite,
and the like, ammonium cations or sodium azide or mixtures thereof. These salts may be used
alone or in combination with an acid source as a gas generating couple. The acid source may be
an edible organic acid, a salt of an edible organic acid, or mixtures thereof. Examples of organic
acids that may be used include citric acid, malic acid, succinic acid, tartaric acid, fumaric acid,
maleic acid, ascorbic acid, glutamic acid, alginic acid, acrylic acid and their salts, and mixtures
thereof. Sodium bicarbonate is used as the preferred gas generating agent. The organic acid may

also be a polymer, for example acrylic acid polymers and copolymers such as acrylate polymers

10
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expandi ng and floating instantaneously in the gastric

environnent to give a feeling of satiety for use in
weonwsnalosdf obesity. SUVMARY OF THE | NVENTI ON A¢EIN2005/000091

present invention relates to a gastric retention

systemin the formof a coated tablet or capsule,
avaihibleender trgradostien gabopp, |Esxesgm%1m-5ﬁmuéragn®? $l 6@ Noiverg® AAL

wlpc% {\gr? Wsdé geﬁgon%{]eg oB{nc (gn%tes P ael‘ﬁa%aotr)l ﬁ(la 8 e"at'ﬂ (SLE;ﬁs to generate

I eving Ion ra
gaa nﬂlesea peEh g@lemﬂy e»spda ragliangilitry @wids saueces LAntl atbdue alsorhave prOpertles of

retention of the stemin. t S T
LR P s MO e BAE B i b dgpovs mediom.
Thp lg@dgedestirg agaigtis ied iredreaniquorrasyisg %mm ebout A& % torahow50% by weight
%%d tablet conprising : (a) a core in the formof a
ab

‘st conprising an agent capabl e of generating
|nternal pressure on the coat, and (b) an expandabl e

Exgrn Ehlﬁgl m%?dell% g@lﬁ;lnxrs ntgat‘f:}na.ﬁgeo@et ng it %@glr%getir#o?ngfention as agents

one
Cambaﬁ Cmbéramgonpnmb pr(essummtlhée thabhretnot bméed Thbichyrselemmlar weight

po é/gthclglp a%lc?e ? SYI%C% Z lil‘ge % a%féo%élk;%@ ?‘Wﬁﬁdiﬂéh g\ggla%ﬁiéy acrylic acid
lsqbsil@ mwithrvirtyh glyselosmal s thoseevpitableamtieri the eavichane M won® and the like,
an® Bl(i))%/turgse ﬁlel%og alsht Hi C%ql%gwe?lagle % 1@%%%‘?&9 l!)e us%ﬁ] ?n %rﬁ %lg}u%lrt rrna%g%ng from

core
abaut @é[%stulabqutﬁh% hyoveaght ofiihe D&Eri"g(ampleag’ésmpetdapmgtaatsdhat can be used
[ It o] cRat | )
as g%nag%(nq n}%l%{g & g%%éa}?tmﬁ Bfg%%ﬁ%gssgr% ntxchl?qey&ﬁ gareglgdécég{lgd (t(p crosslinked
SOdimearbwtymﬂlybcnﬂp}oss |cr[gslalkéd ﬁﬂfmyhpwnghqlrmleywémrraﬂdclo glgcolate, ion
- n ore. T
excg’l @g%rs?nssa)ﬁg A ‘t:"he e%mg% g \}ne§d1s9rﬁe%:rmrﬁi %S ousﬁ%d ?r{ %n Am uﬁfrangmg
frorjlsz@wt@kﬂ"/etombwé?ﬂ%l te'szvemght pfibt eoxe.aneous fl oatati on and
expandability to a size suitable for retention of the

systemin the stonmach.
The core of the gastric retention system of the present invention may be a compressed tablet

obtained by compressing an agent capable of generating internal pressure with pharmaceutically
acceptable excipients, and optionally further including a therapeutically active agent, or the core
may be a capsule comprising a blend of the agent capable of generating internal pressure with
pharmaceutically acceptable excipients, and optionally further including a therapeutically active
agent. The core may be homogenous or heterogeneous, i.e. (i) it may be a mixture of the active
agent with the agent capéble of generating internal pressure, wherein the mixture may be
compressed, or (ii) it may be a layered core, wherein the active agent and the agent capable of
generating internal pressure are present in two separate layers, further wherein the layers may be
laminar or concentric. A capsule or a tablet core may be obtained using conventional methods
known to a person skilled in the art. Various punches and dfes may be used to obtain the core,
such as for example capsule-shaped, standard concave, oval, triangular and other shapes

conventionally used in the pharmaceutical art.

The core of the gastric retention system is coated with a coating composition comprising a film-

forming polymer and one or more expandable components. Film-forming polymers used

11
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The gastric retention system of the present invention

may or may not include a therapeutically active agent.
wW@®E101983F et enti on systens of the present i nvePtT/ON2005/000091

that do not include the therapeutically active

i ngredient are capable of swelling and floating in the
cong@ﬁfbﬁdll@/ aﬁlﬂ\/lhlb@'ﬁr‘tﬁni per@khesldil&dilh sthcexmamsbmrab]enfot e in the coating

t anmach i ves e ti et t her
corputiiE g e AR ¥ SRR EHIL T QoG I T PR Uit i th
pref@thegidnyior helude,eaemt nbilisirditgreeillese dpfivwivee mrﬂlmﬂ poilyaners and
copggftgql;eﬂggl {(]rp%g;é c(;j ell&clt Veégrgﬁ% e%mv\lﬁmlo ! Ic{c])g n%nld éfnlﬁtélre thereof. The
filni-foring \polinieg magmaremsedal i ey raging Heont o P it altoluy 70% by
active agent contained therein. The therapeutically
We‘&l&ttolf@‘gc %]é'ﬁt"mﬁﬁ%fl 8 present in the core, in the

coating or both. The therapeutically active agents

t hat My be n, the gastr ret
Thed}érpqegtepyenggglgépnpgqueﬁé gﬁ]%éé éertﬁln 1011 SYS ?e% | Wgereln th %expandable coating

on
confiik&Clapd ffrﬁtmﬁr{gefoﬁ‘lﬁéd ByVapdyingy B.Z:oataigcqmlmpbsmdﬂu s@nprising an agent

rati ons, S used mer's e
capgfﬂeégggeﬁg:ﬁ 1rbg51ntegg s Q7 geg%%x 51 §) seceogd g)épangl W coating formed
by aﬂilyl?ﬁtah Eﬁiﬁ{h@ Sqon@ﬁintuﬁﬁlmeptsnsmgemtfﬂm-fanmng @a?fmgamhd cmndor more
an ronpoti Cc nts antl con nt i al
coSF e BROEL 5 BOSP S AL SA G0 g TR S
as 3&d i the Fise Ed)amﬁg,meeﬁifeﬁdy adtinkdd alsckee. I’iﬁxal’]ﬁeselanh%ptuat éh&eprowdes two
a?{)?nt% ant lPr helélgat ! C( )ag ﬁrc et n[ on s¥S g’ntlrg(g Sdsiry N tablet or capsule
types il iSRS TSIRRPYH oSgE At TSP e \l}é cSPBonT ¢
cor@itfuyireapmdatinitdatih@ t@nprisig dlfﬂma"&mmh@polﬁg@ rhdé pne or more expandable
ase _inhibitor treat

chol i nest ,

co n‘@R%engst fl]‘m@g?.] gzgstrlccrstﬁ?t}ogég%%ql V(g]gprlsgl§ gttab et for %aIpSLqC core aef{rst coating

confpaiBiag e fint caj:@blamf @eneraiag pitanal pgBNnirs bkl a endoih@hatingeingrising a

ene ctlledsfunc nthera ertilit

SRS POAE ABY PBSEITAT SOEHL o THRTRDoduray dieshdidthat te

exphivabla 0s41ipp ﬁﬁﬁﬁlﬂdﬂ&ystmmrryﬂ& Iﬁhﬁa s&nsd C(nttlgg mi thesecond system, and

ma}gtge[%g%%gci %)ors]én ﬂ,@ﬁlrscégﬁg h %irsﬁc%?%rig&/%uc CeO(I)l s?ema rrglgy BIRPed to as a

subfaosthaglyaads me, capshye hb tapelr Ageativh (andlglepfahéabllﬁedaial sy@ssuitable for

cs_and tranquillizers, drugs used for skin
retege{cf)“rfghfessys@?él}%‘f %gg%ﬂld hor nones. The core of the
gastric retention system of the present i nventi on
in des an abI { e era
BogEb P B i art enet 4t s JRRrED s e el ieseigg from e
grolpe carpratiseghsf Fgenomgs agane mghlyngwealgldntmlynmme soperdrelln’ﬁegrants and
. hi abl e %e

misfir el R aor R e BBty 7 B ERb MR ey ve

used @t defofed héreinghaster Exanfpdﬁs efithe hfghldrswgllaabw po‘loateys thytstagrve ofed in the

present invention include:

e highly swellable grades of cellulose ethers such as hydroxy Cy. alkyl C,., alkyl celluloses,
carboxyalkyl celluloses, hydroxy C;4 alkyl celluloses preferably hydroxyethylcellulose,
hydroxypropylcellulose, hydroxypropyl methylcellulose, more preferably a high viscosity
grade of hydroxyethylcellulose;

e gums of plant, animal, mineral or synthetic origin such as (i) agar, alginates, carrageenan,

furcellaran derived from marine plants, (ii) guar gum, gum arabic, gum tragacanth, karaya
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the present invention may include a single conponent
t hat generates gas upon contact with the gastric

wo baosdg1983 may i ncl ude a gas generati ng coupl ePCTEE005/000091
generating conmponents that nay be used in the present
invention include solids that |iberate gas, especially
GRmDRBud ibexni ghen, PEctini defiGgieffom femrestaad iapkse (ilinaherottidl @olysaccharides
action of bo fluid or the hydrogen_i gns present. :
i 81 G5, et et o TG TS S a5 et o
Gahbenmtes githe archok 3k @Fleati glycd lgndt, ydoxypopyd gearumd modified
bi carb natg, Sg!fu%§$ﬁéu0h as sodiumsulfite, sodium
i5eEdet Fes odigy Sepd SOt abi sul fite, and the i ke,

o  ABHOH bl foRinke@NSndOEopS Y Hiets|Th1RE | af @ra3s-lifited t poly@ser toli @tigtié acid with
These salts _may be used al one or iqggonb'nation.ygﬁh der th
YA o G cROMIRONY ARV I P PRGN SupPE I 8V AR RY g uncer the
SRR MYhop&®and adillab,e organic acid, a salt of an
edi bl e organic acid, or m xtures, thereof.

eof | es of .
. Gr YaH BN BHAPESh 5 LS EP UUED EVEIERaEt drosovidone
BHdIm&AS bihinyd YGebilofic Bfdivihyl cdfatedlol frixdGedhherdetiTar | C
acid, maleic acid, ascorhic acid, glutaglc g0|§,0 bout 40%
Theghgly peligble @olygersynay e 4e9ddn A b PEI8R PR aDg g7 to about 407
by WEishtWres doRBledinposiast. BRARIIEIrREMRAdiSntegraits €Mt ASy bdesed include,
preferred gas generatlng agent. Th orggglc aC|dHﬂa§ di
buty) &g Kt a lpgfednelo; oSS Rlﬁgrpl ROLEEGYITENdEY SRS EFg  sodium
carSURImEBPBIINITRE, S caBEtynRshyRCHtyttiat odneh Y emb@haihlialtagch, potassium
under the tradenanes CarboE%l(r) E%draglé%r) L_éﬁ .
meterrgate-deinlbegrane rooPEyeRp PORTEb RICPIOlMATY 0N ErpsiRnkeg amylose,
staréh L& ivaBrROMREREysRATinb icElAAe RAd EluRke adrkatives Alptal, kalaland gamma-
earth nmetal conpounds to generate gas. These are .
cyclpdeidiin prd, dgdat iy ativeri TieatperdisintiseBumpee 4itd Tdy 23PYY raneing
frol A¥Sut NI &S LS 40K thhenEeby 88 PanRr@iipbgtidn)tTaE Bék is coated to a
pressure by swelling en .in ntact Wi th an agueous
Wil gp Rt U R9RL gt 19 Hetd GERE o71e "ibube ToR e LmROT R In one
embRARMHNN Q! tHepReRROMb o %hé QoAREUE obRHed Yy \Weihg At mBfuré Bémprising
core. Exan?les of highly smellable]ggléﬁﬁr% t hat nqg bobhil
sodpyan siaselely §plais &0¢1R bisaonalf, atleashone 36y 4 aid oty 4pf golggarbophil.
generating internal pressure include, but are not
limted to, high nolecular weight polyethyle oxi| de
TheQutep poat coEPQSIt9n |1%v®ea?9&ﬂp&%epﬂ}awé?%hCﬁ@%ﬂﬁaﬁﬂf@wclp1eﬂ’fs such as
chafWe forakk kd1dcYed fRek Mbtﬁeﬂso%ie@x@iﬁi@ﬁ)ﬂs YUBR fas WiahiditoV, lld48¥dse, halogen salts of
gg%cor,,such as those avallg e under the tradgﬂzwe b
alkai5pd aleline carlymets: andide likgqnd mixkiEt Bereeth &hesp Fhangq dormers may be
usedMnOh yhosiehh @k BorR @boiBES tHBYouD 85% $¢aheidht 8ith@BEAAE composition.

rangi ng fraom abou . 5% tq ahout . 90% by wei ght of the
Thesopiing ERABTismE) }%‘gﬁéf’aﬁpg?erﬁ%ﬁlf’%‘%% StPi® eI A gprbonate

salts of alkali and alkaline earth metal salts, aminosugars such as meglumine, pharmaceutically
acceptable acids, and mixtures thereof. These pH modifiers may be used in an amount ranging
from about 0.5% to about 50% by weight of the coating composition. The coating composition
may comprise anti-tack agents such as talc, colloidal silica and the like. The anti-tack agents may
be used in an amount ranging from about 0.5% to about 10% by weight of the coating
composition. The coating composition may further comprise plasticisers such as Tweens, diethyl
phthalate, polyethylene glycols, and the like, and mixtures thereof. These plasticisers may be used

in an amount ranging from about 5% to about 20% by weight of the coating composition. The
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as the agent capable of generating internal pressure
i nclude, but are not limted to, crosslinked sodi um
wae 200b008et hyl cel | ul ose, crosslinked PCT/IN2005/000091
pol yvi nyl pyrrolidone, sodiumstarch glycolate, ion
exchange resins and m xtures thereof. The
coaﬁﬂm@bﬁnm ®gy ant eonprige blﬁdems emhvtmloaﬂlyancﬂJmtther ath§fiba ginders may
m about 0.5%t0 bout 9 tenof r
be *ﬁ’?g 18 0Pe HB7UY HENEYis P Pcato8t 8 ? | Bo\rq\@ié%gtsggw 8% n’ﬁ%@ df-the coating
confpbgs@nt i nvention -may be a conpressed tabl et obtained
by conpressing an agent capabl e of generating internal
pressure with pharnmaceutically acceptabl e excipients,
Theafﬁrdt @ptingd nathle)su‘tﬁctomt 438t maynbd w&mg tahdrbier copwuiséscal dggnt capable of
ive a 0 r
gengratbl}gelﬂt gf r?ﬁ%lére é)atéhnetco% a%)g ?ﬁhaﬁlﬁ%c?%tﬁdi}%&ﬁaﬁéﬁ%ﬁh% 11139 be used
as thy @Sﬁtwa@bw dflgemdrmngmamhmbdrg; and the paiteinexv¢hthesa sy be used
are g%{nle@ Eft:rglgglﬁl | y i glrtcs:tgc%étm C mgggltﬁgl rrnga étﬁl%e?g&lr{ﬁﬁsgqlshl%rdlsmtegrant
selebed efrong erregony, cdmeisingi c)“osslnnknthyodmgn aarppxotegthey] gellylepe, crosslinked
POI?V%{YE} fl %?éssf)\sé%llmestar&ﬁ (§ ryggln‘}e ogpe%]% ? I‘emgg Qﬁi%)&tﬁgs thereof. The
SUPﬁﬂﬁiﬂte%ﬁaﬁelday e usgd in)ani atnonuyaltgalgafrdnag@n%%d@ ebouip P8 by wreight of
active. agent a t ned,al i 50%
e bibof G 05T a B! FoRER CAPRIAS Lo R TSrAL L0 s
weifltiof the corahiaroaé mnbdwhndzrmyaemstulmgf alpini¢ amd, ﬁ@dﬂuro blcarbonate and sodium

starél'g ?lc en&té 5scuse<f\l; ona ﬁlgc Eﬁ‘@}' £l co%gﬁgemg@ye ﬁ% 1&1@(% & ﬁll@ dore by

& Conven nown to a perso
compresmhneccmtmg, filtadcoxing opme phedergpating |t®hnqiw kpewny @e@pelfs@n skilled in
the tain the core, such as for exanple capsul e- shaped,
%'andard concave, oval, triangular and other shapes
conventi onally used in the pharmaceutical art. The

The o&g of c?,]at is olg?alrgg %t Ec|>a 1n% ﬁlt %ﬂ)ﬁé’t gpcaﬁé{ﬁf% G%Fé n\?ﬁh £ %hg oﬂ%}}%gtl% which

is oatathed fﬂE nﬂmnmeefﬂexfoamdalpblemclomﬁdhe ahes or ﬁpﬂemxmldﬁhlﬁ gomponents,
sucl?al ?/ {}Tlg ’ %pa%gat%ﬂecé%)rﬂv %Hénlt %lsll% rgilg&j rrz{]lqgfpsoﬁv%maveﬂ {S gﬂematlvely, the

SUI use I n the coatl ng
core:mmy)basadated rvithfa sohleiop peslemlsmm vigthe i for@ingrpolyesr efd a dry powder

N R e

derivatives, acrylic acid polynmers and copol yners,

Thegyges)ém] mven%an l%o typlrévtl:deg%l novglr ggtﬂghlgéﬁ(gq quh%: rgulyciogltylls delrosited on the

ures thereo ormng pol ymer
tablateoy Ch)}EsulftSDBd? bynusang sasvspension sengirisipe fan @gend banable @f Bmetaping internal

presswxpre such Qs%c))rbég(amp e%@tas gefnerta[fl?g c%%%,i ih9 n&%ﬂ?@eﬁ‘c I?éh% The use of a non-
solvent vehicle ensures that the gas-generating agent does not start reacting or generating gaé
while the core is being coated, and until the system contacts an aqueous medium. The outer coat
is deposited by using a suspension of the film-forming polymer and one or more expandable
components in a non-solvent. The film thus formed is capable of expanding, has exceptional
physical strength and is at the same time formed relatively easily. The novel coating method used
in the instant invention makes it possible to deposit higher amounts of solids onto the core, which
would not have been possible by the conventional film-coating methods known in the art. The

novel coating method also makes it possible to use film-forming polymers having a high
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The present invention also provides a gastric
retention system wherein the expandabl e coati ng
w@eeopniwes (a) a first coating formed by appl yPeyINe005/000091
coati ng conposition conprising an agent capabl e of
generating internal pressure on the coat, and (b) a
maeobn oV amdpdiireers bating bigh oisvesity borappiophingating methbdrgmake it
co&r%m%gab mgeoahw@%b@ew fbidet bR QL L ROLYIEY, 150% %00y, Use of

nmor e expan s’ on
highgeeleaylar Iwatght@d/ o élghsvﬁdosuim pglefmersahtaﬁe nan beanﬂabwp uregxs artéq provide

f def
co%@ng\b/‘%?ﬁ% nthg{]grg ec!ra% Eﬁ)lﬁen \(d;f; @)%ﬂaﬁgn n[%a%%g% thet?r V\{K))ﬁ]y%%al integrity for
prajfnggd penidds orf éinentridoncanyiioessf use( Iyle amglasdzatmg medtodntﬂ the present
111\/%%1%&1%%1%? {H%ﬁh ‘T’ﬂ &Q‘u %C?ERIIH%% sggzs g%?l?all% g?e%(?mg ? art to be difficult

expanda coat | ormn
or gnrpseible to poafmT@seﬂap amaaig linyeatompoeedtss, ncanldco@ﬁ;)g a)mposmon and a

no&@%eﬁioﬁ of %EEHI%I Ql?eé X? LEMag Qﬂﬂﬁleé 'vﬂrgchamétﬁ c{ 1%tca1§:£]abl~°T of depositing a

capsul e core, irst coat rising
higherpratsiuat fosog@rve rcampared tomoevmabnabcmsgjmethadﬁd aal weommde a coated

do& ?Iéo'n{elghagngg%%‘lpgétgfg nﬁ'{gfble |r1§?é<§ ﬁ%{gl&g yé%b é?}g%gtrng%qg%h%? S]il’lﬁunt of solids

on @xpa mamuble bpasing gleﬁhndSt sueh 4si compressiat @atings theicnitbddostge form thus
ng ot stem and nay be
Obt%ﬁg e??@%ﬂ?gﬁé@& gn oal erdﬂgggfﬁ%%%&% rst coating of the
second system nmay be referred to as a subcoat. The

o f.
Thec‘)é sttmttﬁfxee P&@&@QL\%ﬂQ{in b !a‘fjso gﬁé atfér%ﬂ% gaﬂ?nnaceutlf:alllyhaecceptable

anda Ity to a size suitab
exosxy@tt@ rfoi erapipde disiotvarchis sEtpan daﬂgh,eceﬁohmd@nfasvetshatmmgpsshnked
h Cc t r
pol&?lellé%ﬁ éﬂeglrﬂ%:u glng%%n%??hsgﬁ%argfg?gg% eSIPgEFI %Sﬁl‘;ﬁs% (fe%lﬁgles polyvinyl
pyrriligheyang e likgblubriqaots yadres fals upenadiugi sitaeye, amivigmestrdrate, aluminum
steéﬂtét af1e a&ﬁ E}{yﬁ n%enagaafc%%{l\ll)ﬁé’ (9{% &%01%91 i c%%tﬂl?)%de %eﬁ@lene glycol,

and t unts |

Ce”@@m freifatines ich agbrobeyaldaniblles and 1t$ a'ﬂeallma@da byd ovbkd; abd @ixtures
theRQEYNErs that may be used in the present invention

include: highly swellable grades of cellul ose ethers

such as hydroxy Cl1 4 alkyl C -4 al kyl cellul oses,
Thér; r%é?ﬂfe r%aqbilé;%]ﬁilegf g)lx(/éﬂetltaﬁ glrchg efF%% %}ﬁdgj«l tép 9(!&1% mrro%géhlqéj lth% outer coat,
whirgig e ipp reowyib ekthined b epplyiygie @wlpg opypositon lrpinpedihglh dige-forming
polﬂyﬁe&n@ﬁ geﬁa&%geﬁl)ﬁ?cgg%%ew tﬁé“t(?ﬂe}e){seq}iﬁgglaé%fy. The therapeutically active

ydr oxyet
agent in the top coat may be the same as or different from the therapeutically active agent that

may be present in the core of the system. The top coat utilizes film-forming polymers known to a
person of skill in the art and used conventionally in the pharmaceutical coating art. Additionally,
the system may comprise-an inert seal coat between the outer coat and the top coat. The seal coat
is obtained by applying a coating composition comprising conventional film-forming agents. The

seal coat may also be present between the core and the subcoat or outer coat.
The system of the present invention rapidly swells while maintaining its physical integrity in

gastrointestinal fluids and does not rupture or burst. A low density is achieved by entrapment of

the gas generated by the gas generating agent such that the system floats in gastric fluids. The
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guns of plant, animal, mneral or synthetic origin

such as (i) agar, alginates, carrageenan, furcellaran
walesosaedsd rom mari ne plants, (ii) guar gum gQuPCEINA03000091

gum tragacanth, karayagum |ocust bean gum pectin

derived fromterrestrial plants, (iii) mcrobial
swﬂﬁhg/aﬂcgah artiagmentsuc becasrageit sua‘mtha‘gtét bFwteny Wrembmﬁ is a tablet,

nt ha 1]
is (gaggﬁle \A?%E‘r‘)ﬁ nﬁoa%éﬁgn énug: %12% 36‘%9nuftésh re?%f{/i)g%ﬁx ?gliﬂr%nalz minutes,
whhlypilamdy]p aromuleoug unmdluan a hm@trfcl retdntmamm S/hbnekléh%@m Ly mcapsule is
| t I
BT B PR A 525 AOIRE i, o e o
syséein of thnd fdrbserd myelntlgi 1y cglabla nﬂsvmﬂmgﬁq htyeaehw @g)ngmal Volume in about
car I I d
30 ar}%%spgg rP élacea rl]l’a Ql% F}%.\”F S rnead\ﬁ%]}a T\%IQ I’?)ﬁ/‘iey Q&%ﬁ%fsr%g&r{dgﬁg B Hure an
ret{pﬁd Iysmgld@umhemsnsmnoﬁsteby] ketainip® t}ywlgylla]ps}lpymf thipdeyicgy even though
rospovi.done: . copol rs £ th

the Voore rﬁay 181 te hte 'ﬁp WYeﬂFf‘l ,rféoga];attl}éfé rg%cio}?}glg%%thgﬁﬂ ?f il guter coat of the
sywmaﬂogalndr (ensmcﬂ zyudmtcseamye bme gbeténfion o) mheami@mtln ﬂlag@qtrwgmheu

from about 0.5%to about 40% by wei ght of the coating

conposi tion. Exanples of superdisintegrants that nay
Thbehemaemhqam lactibe, agbnit presest mothe |ghgtii¢ exdention dmgo@,eéwtrmﬁxé@m of the

I | YL oI [ d di
T
comlandmmpﬁmﬁﬂnﬂhatsﬂekaﬂﬁpmp@tda@cghfmrelease form. The system may comprise one
or mlore tﬁ %eu?ca m}/r:jalct\llxlfenz}/ggl?[ggé%?lgnﬁgggérngﬁ%t’s péf}\qgé/ gdrn[i%hed release -of the
theda@eutmalﬂy artisg agasntts')acplysmabwucml@ wetritableosisassmale eerltiolling secipient is -
erl vat i.ves . & AR, H”

S8 R o PR RSO IR, o Dy o o
usadmeatm ariodasta pfhasngal ngxtine o thalyate co@roblidet epciplsniuv ity Bomegive agent in

the cor ztis Qvfe]h talge gﬁgtéfoﬂtgolﬁ?ég%@bhhg %VJEEIE g%e@#eﬁtl&tﬁ?taﬁ;‘ve agent

compﬁositlb& E@rea(alv!plbhthb hleeramatthaﬁg acioiepgsiittanbe imthe rferm of controlled

releeag%) %gftlg%fn%ul es 1e 1n%ee§> tof gﬁ}{ﬁ% Ilpgﬁla’ts 'Bga%s gf) ﬂl‘iﬂl@?sa lr:%%prlslng the

using a m X si ng lum s h
thegpipyutiohlist a@tlvwdmtumdmmxmebmﬂm or awrelrela@t: ra(bfn@naelﬂlyg pxsipients. The

muﬂg)ar(’.tjlcﬁg‘éey 1%?1); ‘lb‘r;{}gsfegt 1 %%51%%9 EH 1!he co-gﬁﬁ%&qﬁee%is&:@ %tﬁtwn drug delivery

er conprise p rmaceuti ca
sysmm:f pheaiytsentexeniiore ﬁhsmslulc#rtladatatmmmful fraprenading gvébmd@@control

for relgz}se V\I?ii:h%rth %Leﬂgéa%geaxt%e qlfgg %al Ili's% r{gﬁd%&]gélingé)fgg? tl*ﬁrapeutlcally
active tagdng ;froannhccurtmtlble kesclamdtsn‘th wateegntrhléing efcipidiiegeed in the present

invgrnl%ﬁ gl%l thgsg WP 1K tQ% person skilled in the art and conventionally used.

The present invention may be summarized as follows —
Al. A gastric retention system in the form of a coated tablet comprising :
(a) a core in the form of a tablet comprising an agent capable of generating intemAal
pressure on the coat, and
(b) an expandable coating formed by applying a coating composition comprising a film-

forming polymer and one or more expandable components on the tablet core.
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used in an anmount ranging fromabout 0.5%to about 95%
by wei ght of the coating conposition. The coating

W@ o09p0eioss on may further conprise pH nodifi er SPEIIN20GI000091
carbonate and bi carbonate salts of al kali and al kal i ne

B1EAT {Briat@htichadykiem AN N 1S WhbreadSthEBGEA Hapble of generating
pharnaceutlcally accept abl e aci ds, and i xtures

{REFBOPESSYiias £ 51T § FORRCREY B8 SEoaST ey swellzble

rﬁcﬂﬁhé}g suﬂeedﬁlﬁeguﬁts EhdaitxtueesaR@def. 50% by wei ght of the
coat i onposition. The coating conposition
CleR RpTCIEea e B AR g SHTRT ETRATING SERTPRS Telspiigro A as described in

sBi hrﬁiaoneeﬂmbﬁehéraﬂeeucaﬁhectiaeagentsack agents may be used
i n an anount ranglng from abou é 4’to about 1 g 1
Dl HEIC Gierting EURAFHENCYREEsT 18HI AL (dodbFig ¢ Lnefapeutially

caﬁp@sﬁgehﬂ @preg&ymftw doResr thvRfingSe bpthast i ci sers such as
weens, diethy] phthal ate, polgethylene gl ycol s ah
N et e R R S Pladperemstr dhegapgutically

b tis £dnts Prefdht AT re frANBE CRtihd DEtaktifkint.0 about

20% by wei ght of the coating conpositi Theco

Flo%rﬁﬁ‘@f&‘? trFte?g«fwﬁavstsmsaa destived d» Bl Wg‘érF’sEl @8 REEHtF Baraﬁ’iﬁ ngeneratmg
UsiRehal Brebdiee &rd gasThBehiindedent FRttdAErd4S @Chrbd’p &inpidlY thrbonates,
rangi ng from about 0.5%to about 5 968 ?ht of the
CRISATPARAIeE GRS ARARTUIT FREORS, FAdUng p7de 4 hijireg figreBhibcoat

G128 ghdtridRIenheh §y8kel ds @dsctiBed @] Wher&if RN das @Sefin@ @A is present in

capable of generating_internal essure _qQn the coat.
ERPAMSM RS AReE R ot tedaoonkah {)%W’P%httoﬁgl“ﬂﬁy be used

Hia8 Cgaﬁﬂc ageitfonCapakl £ @bcrener & R¥erkint BE Agént REQDBRUSgenerating
e anounts in which these nay be used are defined

H@&eexa TEH5ERT &S SOFRE HiFanaiEnat i ng conposition may

11.fArdhat raonPhi Seed SURSHDES i FegvastinSaE @gén@d:alﬁalbﬁ:nbﬂ b&derating

group. conprising crosslinked sodi boxynet h
cBieT] yEEre T FYRREES Tt TOHTFF ﬁ%)?‘?t%ﬂa'ﬁl}%ﬁémug& Jp§ing organic

sdeals Glichddsydaiat atig, mthaoecxetr@ﬁ@@acﬁ@&aroslc abid, Mimatitl hE8, maleic acid,

t hereof .. The superdisinte ran d in_an
AUNE 25 rRHHBIC £ G rAIEBG a‘flgocm ?‘Bg %tgﬂ @e%cwc fidsl gofymers and

th&h@m@&ﬂhmﬂ@n&ﬁﬂﬁaﬁ]tlon The subcoat is coated to a
0,
1. et an cwiga sRtiogt i et PRCIOR B QP oot genersing
SOEindNpr&iseR PO Apbisaier 510 §Hlé¢t€d&¥oﬂf £ oG y&@ramg ctoSslag€Dsodium
to _obtain thﬁwsubooat @e flrst t|n

FEGOr RS et Hasee (9]10é81}51§§e Qﬂlbfylg)élg tspﬁ@% starch glycolate, ion
f¢¢mmggﬁhhm@momxﬁﬁyﬂﬁﬁ%ﬂer coati ng technology known to

K1, A gz?srtr1Scolrrc]:teﬁtl§olnI slygtgml ag dte:src]:gbgir 1tn J1, wherein the superdisintegrant is present in an
amount ranging from about 0.5% to about 90% by weight of the core.

L1. A gastric retention system as described in B1, wherein the agent capable of generating
internal pressure is a highly swellable polymer selected from a group comprising high
molecular weight polyethylene oxide, acrylic acid polymers and copolymers having high
swellability, acrylic acid copolymer with vinyl glycol, and the like and mixtures thereof.

M1.A gastric retention system as described in L1, wherein the highly swellable polymer is

present in an amount ranging from about 0.5% to about 90% by weight of the core.
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The outer coat is obtained by coating the tablet or
capsule core with a coating conposition, which is
W@bioaitemed by m xing the filmform ng pol ynmer apdI/iN2g05/000091
one or nore expandabl e conponents, such that the
expandabl e conmponent (s) is suspended in a non-sol vent
NV.éhgastrie retptiogrspigieri we Kgscribdden ¢'ds evherain the ceiag ednpviisth fibn-forming
S [ n
a%laf?{/nletg%\ll\g%f} %lgggttﬁg %408% F&{\yﬁ sﬂ:g cglllLllélgge r(rigllljl‘glltlé‘%pg r%] cbalmd poﬁ‘ymers and
C GPidmesnt, solymprs @f kqnﬁmCMdmchbmth vigyltghchihehdgyxturdhtbercof.
NESENL dQV: I e vel, coat.in : .
O RS RO @ PR I SR O iR bpyer s used i an
c apswit eangivg dromyabowi Oritys to @u@ﬁé%@:yo’vﬁlghb nihe sdan'gg amBGEna.
pic %p%gt%lg ré?éntlgﬁ Q}es{e% ésr}ﬁsdrlﬁgc?ﬁlr]@l] wBErgl%stHer eg(gand%"l cg‘rﬁ?gn%rqt is selected
‘exanpl e a gas generatin
v éhinghagent hepablseof g¢nesﬁtln@ ga0d hlehib' Swélalblrclp@lyawswrseperdlhlategrant and
t rati ng agent does not start reacting or
ggﬁg§g§?%gggas while the core is being coated, and
QL At gaptrie priendips systant ordesasibsd Mlaqh@@ushmdmtwmvabw gemﬂraemg gas is
S 0 o)
o B0 ik ot Bdhah SBEDS s S grmonium cations,
c@ﬁ%@m@mkémdnﬂauweﬁwsofvent The f|In1thus fornmed is
C p I
Rls gfgé}%gtg éntlgﬁ @gﬁgﬁ B9 Flleesa‘z%ldrgﬁ(g? Mleggﬁl theg%}é c%?élble ?fygeneratmg gas
efistheryconPhisesravasid swvade selpetodtfilvods ged compridie drgstiantids such as
' EMR doﬂqaﬂggﬁﬁ #cnﬂ&’%&h bl!av\ﬁarIc ac%e @L?%lrltc alglldglliln lelcaawgig achgrblc acid,

of |ds onto e core
pgis@mtﬂ @l%ylgmheaqﬁowﬂmacmIthefr|Shlm auabiktoges therdvdds
k 0
Sl ﬂ%g@grslés fé%éhggr% %rs%gneangicﬂg%/ hgfléﬁgﬁ tl{gea:glgrg% ap%}lgé of n?nera%mg gas is.
hPranblrE@u Papuieheging o qbglhty(hi%gfo rravitni %hibg hNelght of the coating
ViggRsihity . Conventional coating methods nmake it
convenient to use only .l ow nol ecul ar wei ght polymers
TihAehvige TrtsdEembvetenas dessribddgn €3 Whereitidhe agént amghle of generating gas is
LigaMiak, g9t and/or high viscosity polymers have
not been ]f<novvn in the art to provide continuous filns
Uly hgastg eteotipmpistemods desoplediiny, ahefeimahaoaiing fugthtriveinprises alginic
phygical integrity for prolonged periods of tinme under
condi ti ons of use. The novel coating nethod of the
Viph ggirie retentiont yolemi as debgibedidePll whereioghe ihi)lygevalabla polymer is
CRRSHA eFoh hat E%OSSBE$%¢QQM0§end% tﬂ%rt a&?hé’ acld lpolymers and

dlfflcut or 0 coat
i qepelimersrpobmesys efasrybic s ertbsstuiget! it vwhgim@nls andmmauudas thereof.

Wlnﬂvg%%]tnﬁétﬁ&% %&stgﬁ%l gcrltb?tp &g R’% er\é\ﬁl tjhe %?ghﬁé%etﬁaﬁg olymer is

whic ca ab positing a
dfressld] ingen amousd mmdﬁm abo Wetih ito mbdut et b3n greigbt hbds: coating

aRdpY¥SlonPr Ovi de a coat ed

X1.A gastric retention system as described in P1, wherein the superdisintegrant is selected from a

group  comprising  crosslinked  sodium carboxymethyl cellulose, crosslinked
polyvinylpyrrolidone, sodium starch glycolate, ion exchange resins and mixtures thereof.
Y1. A gastric retention system as described in X1, wherein the superdisintegrant is present in an

amount ranging from about 0.5% to about 40% by weight of the coating composition.
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dosage formthat is conpact. It may be noted that
al t hough depositing a higher anmount of solids on a
wW@eee/108possi bl e by using net hods such as conpCEERS0E@N00091
coating, the coated dosage formthus obtained is
relatively large and may be difficult to swallow The
Zls ysagtriv oftentipe systeesasdesciibadan Pil ovhersaytha b)sxandiabw doghponent is a mixture
vagh I t
Rl MG M BT L SRR S B GRS a0 B bicarbomace
derd redtcrperhil. guns, crossllnked polyners and the like;
ARIWNAEES (SU6h i celohy
e:bl(!v at |rves . %%fef}{/%nd)% rlb&fllflo ! 8%§1Han °F t'hr%eg (ionigomson is coated to a
I Wslﬁhfcﬁmﬁus LFCWOéanSéheCNelmgﬁfbsmlm stearate, calcium
BShE @isﬁ"c retéH Uﬁn &H%nac%fn?e% & &emSt € scl:r CJ dFl wherein one or more
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diheepaiéicallyoiciiee hgentsrie P@ny@m an umhetdldt@saéeaslaefqrmamd/%em a modified

S%gaseaﬁnﬁﬁ{m%ﬁégrkﬂm&ﬁitélg Leq gmgla?se OSF ne?l)rkrgl rle of tﬁ’%@)eutlcally

and the |iKke; m xture e Systemo
p?('é@@ ngentSnwmruaonodmgd Iﬁlsrmhbse ofithd sade can dffGepera d&tapeutlcally active
heynding the outer coat, wherein the top coat is
ob ai ned by applying a coatlng conposition conprising
C2aA fghgtig fetspngnrrystpolay deserited dn Al twhereapibelsyistal Hay a flosthtion time of less

agenio hikddes I%eﬁﬁia QS8 ah Q&éﬁ%&l{s%e% The therapeutically

actlveaent Int eto )e the sane as or
D%Aﬂasgp@ﬁknmqwt@m@s dehemlwp auf?, ozsdietc;n the tyisiemn tag e fibatbtivattime of less

B BERLES %te? gﬂcédhﬁ" atf & u@ou.@fme%ﬁﬁn . system The top coat

utilizes frl rm ng po ymers own to a person of
B2 shjgpstriq mtentinn sasteman desarsled lméh\)\é’lﬂbtqlrothab)l’syem 18 ctphable of svvelhng to at

PBAF TGS %{CQ Ql: aI Q/gluﬁlre in a%g?tl nl%.ltesyiwl%lértl] %uatscééc? Cg%taqueous

may conprise-an | ert seal coa
andliuthe top coat. The seal coat |s obt ai ned by

F2. ﬁp sﬁﬁcr}gteﬁho(ﬁ %Et'eﬂginqgéltﬁ)gﬁlc;fl o&afég%étsalsn SCI‘l%ne pr% ﬁeltrein the

m f orm ng agents seal coat nay a
t?éP%é@ﬁe?%éng:W@ﬂam t he subcoat or outer coat The

sySE ?FQ ﬁfst clagtln%r e%ﬁﬂéd bf\é?ﬂwngna rc@a?mglcbémi) smon 1\1/\'{1{1 g et core

mai ntaining its physica roin
flui d§0@n@81@ﬁa@§gnmtcapaib]@t0ﬁ g@ierﬁtmbmtmal pv&ssiummndhm@aat ynd s

achpgve f g r b
schp e, SILGASOER SRR MR MELA
gast r ifermfing podygner Thbengesir morﬁgﬂxaﬂda}gasormmcrtmmretm ﬁrsamatmg

G2.9C ehbrid ?e@énql)ly s;cr'é‘ﬂéhtﬂ ok @l crlg%lie t\SﬂT}elr\{\hfeer 5 epni Eap %ble of generating

is a table I'S capab |eV|ng
II@%altmaﬂﬁu@(}n i firse soatipe 6 @quamdyfrom al gegp bha;msir@ gas generating

%Jﬁ%t Righly whansR rﬁ%ﬁ Qlﬁ%ﬁﬁ’lgeté? AR n g%q%'{’nlljrr% th;l:-]ih gf gastric
retentlon syste ore 1s a caps

H2. A gastric retention drug delivery system comprising a gastric retention system as described in
(32 and one or more therapeutically active agents.

I2. A gastric retention system as described in G2, wherein the first coating composition further
comprises a superdisintegrant selected from a group comprising crosslinked sodium
carboxymethyl cellulose, crosslinked polyvinylpyrrolidone, sodium starch glycolate, ion
exchange resins and mixtures thereof,

J2. A gastric retention system as described in G2, wherein the first coating composition is coated

to a weight gain of about 15% to about 50% by weight of the core.
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capabl e of floating instantaneously, when placed in an
aqueous nedium The gastric retention system of the
Wee@saomss nvention is capable of swelling to apCT/Bes5/000091
twice its original volume in about 30 m nutes, when
| aced in an aqueous nmedi um The outer coating is
Kgx’pa%aame@nﬁlcm yatewras desatibediraiAswhergn thegiecdrtdycoating composition is
e%@a@&ﬁtb‘&@v&& ?aL Lﬁtgth% {lzlnékgché ‘;)8%1% i 91@@ ecozlﬂacp \%lﬂgl)_ﬁaetﬁrs?coatmg

devi ce, even
L%\/begqsrngreteﬁn@aﬂlalgu dshivean @quﬂmy s$ dwcrlqutleg(m tvyheoa‘m theesystem further
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M} tAeg£§§tIreff:ﬁtl(fn(:"&h% de%ng E%Qerrg g% H%Fg%dsixsﬁf wc}qeren% Ble system further

pr esent I nventl O e aval
r edregises F iop peading ptvmmtsmgfau fdo-foriegpdyrfiepend a terapeutically active agent

cg@gp@g%g}nﬁ{e% predi ate rel ease form and nodified
rel ease form e ‘'system nay conprise one or nore

NI A egegtpe geteation c;ruaéclmé/ sgtent &s. daseritcdse Qf v@ly@tret‘rs dybtern further
pE(QlYﬂrg@s actﬁé}gﬁeg éa?l aE mot;xe fo oE’}ba?ﬁﬁQs ek%bb? 11¥ he coating.

active agent(s ceut i cal 'y acce e 88
O% Ateastde metprdion; éthMer’I sitemi & drserdedtin i, adedekt t]meesystem further

V\’&Jntbrfs&ecohgﬁ[eﬁggyisle % ﬁl%ﬁltafeé/ & C%{I}% ()ﬁg or Jﬂ% tﬁe?%ui@utlcaf]y active

adm xture with" as used herein i
ni&eti8re of the rate controlling excipi ent W|th t he

p2a€ édsﬁﬁ% ré}&ﬁf&l dt ﬁ@er;‘; Ws@m a@ﬁes%éd 92 E\Vﬁe?etng ta lmultg)a{tlculates may

control I'i ng mertbrane” coveri a t herapeut
aepanescrignssiore mrihe @@‘i‘m%orénﬂ)l e, the therapeuti cal ly

Qzaﬁtgbéfﬁ’c ﬁ%ﬂ&n BRYMPE d'e&rﬁa&fam ﬁilp@/}qé}fem‘ﬁ?é“ B%daﬁ? oL ng §&ch that it

mul'tiparticul dtes, i.e rmof gran
paninians theipeiging] Brperf rﬁhqﬁwtm upareppinsiong t he

thﬂgémtehﬁéi dy¥reGh { ¥ Sorfl 0oy @?ﬁ%wﬁl%t h one or

nore rel ease rate contr I Ng exc
mul (Dparars duthades: ofecabsnle theserst comprising aic egeat capably of peperating

coat i ngeRfal HB&uBFRHEd Ha @%@“ on drug delivery system

of the present Invention e multiparticul ates are
us eft)| a0 ¥pgndalie deatige ifardied bnetwhtingrorerting cogrositien ermgeisog a film-

the t %ﬁﬁﬁg?&%ﬁéﬂ alnbf oﬁé:(gr' nYdre Fth‘able %&g c@lel’?‘tg of? gh%}é%&gle core,

isolation 0 he t erapeutlc acti e agen
52.j /TR £ HItion i as rdescribyh én Rﬁt whereint the lafzént gapable of generating

t
?E’Lgltngglﬁ'gstsérﬁ gscv'\%ﬂetcfgﬂ g‘bglgar égglﬁjsﬁa‘ﬁap IH% SA} er?tﬁatﬂlr ecl ?}%hly swellable
FohvsE: Puparlisinfegranicend Thisturss seaf. | nventi on may be
T2.SAl Eﬂﬁ'fc rét@t%cﬁsdrlﬁgocle i0 }aste‘ﬁ‘l (B)F@IIQE%%%AS{}]C r@tte&{&ll e ¥ d§8bed in

inthe formof a coa
S2 and one or more therapeutically active agents.

U2. A gastric retention drug delivery system as described in T2, wherein the therapeutically
active agent is present in the core and the coating. ‘

U2. A gastric retention drug delivery system as described in T2, wherein the therapeutically
active agents present in the core and the coating are same or different.

V2.A gastric retention system as described in S2, wherein the agent capable of generating
internal pressure is a gas generating agent selected from a group comprising carbonates,

bicarbonates, sulfites, ammonium cations, sodium azide and mixtures thereof.
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(a) a core in the formof a tablet conprising an agent
capabl e of generating internal pressure on the coat,
waeas(ibpsan expandabl e coating formed by appl yPEIN2005/000091
coating conposition conprising a filnformng pol ymer
and one or nore expandabl e conponents on the tabl et
We dr gasBic retpntigasystire ay deseived onV3ypetemin ths sabegoeritvachgbm is present in

Al 2 0NGE B Bink ﬁsmagggb 55/3‘{8%@1)& s@vf/o &%‘fggw RO d: ”t er nal

ressure 18 Select Froma
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Y% 8¢ é%ﬁtrworﬁtegw @ﬁfe@saﬁ’dé@@ﬁheﬂ ad X4 vBlereamn theoapentocapatie ©f generating

t nl%rr@aq %%étséu?@ful‘t){erac% Mges %3%1& §0ngg| ds'elepte%?r%tnr | Goll ego%?p}r]lslgg organic

dru del |ver S ste escri
t Prafsapyelu es @EM @m%@taﬂlv emé,geelmmlp gcigy 8@t acidy fmrfmw(}mrde maleic acid,

t gé%oﬁﬁaat:fdngutgﬁncba%dh 1’r:r c ac@ %@fﬁc ag‘c‘i of g\}%l? 'g;l{sozﬂ: qIC %49id polymers and

delivery System as gscri
tPf@P]a{p‘@tﬁtﬂPémlﬁtWea@t«‘ﬂev% agents present |n the core and

72t ﬁegagﬁ@trjet@gtlcﬂr §stefiks QJSCI%C f rsl%mwgan ln V\gle a%@hst @R zﬁa]e of ﬁ%neratmg :

retention systemas descri
ciapasi Efeﬁﬁﬂregéﬁbugblmswgﬂabhmmr sqhacted Stonen grsuracoga)slsmg

gﬁgﬁflﬁgeﬂ NGHIRYE Qﬁrbéﬁln%@%ﬁf dcefllrﬂ?%} acrcgglgllﬁgd %m{nlyg)gfrghdone sodium

car bonat es, bi car bonat
SHHP BV edate] éoneaxahaﬁgweanwdtrmem@@there@f A gastric

A3 tROHE Qhestibat s@%xﬂsasd&§&fb|e@ &g Z'Z N wﬁ!eremméﬂ? rh?gélﬁ' gwcﬁlagla daolymer is

gener atl ng agent 1s present In an anoun
ABegRt Ip 25 emeunt wsping TS0 GY 01484 ighbow PO g wccgheofthit coré)

B3 9&%5§tﬂ1&re'ie?ﬁ1@1{‘§}}s%ﬂl %V&E&{B‘e@%l ﬁf SElk RS the! cllaatmlg COVH\4?)TISCS film-forming

agent ca of generating intern
sR?%WIEFﬁﬁ 1{;@‘%ﬁleéroqplcomprlg%tteﬂuloser@neattwem lacrs(ys acealrp(ﬁsmers and

desayibe, q)ol}ﬂhe% of a}é\?ﬁg E(JIJ]CI‘BQEH]%Q with vt C@?_po?s QM mixtures theaeof

generating internal pressure tu es an ac
C3S%E?S€ft° rgfén%tswem podrseribgd oUR3, sbengini thé filgy-Orgap pelymei ielssed in an

Stfolin@ngbiol diC a‘tﬁ)ﬁ{ 659kl oGt ﬂf% 93[ nggl‘ft%% H{g%oﬁ%g%b%Posmon
tartaric aC|d fumaric acid
D3 ot pastricgpigutimm systemsiagl desatibgidrin &a‘c’hqﬂem derophting cagipdsesen expandable

tc!a F(’Sneﬁtaie%e%tee? Z‘t%ﬁlyérf é‘geﬁtcdagab@é)&yggﬁérilr@kqs aofﬁgdl}/ rr\gellsébl% polymer, a
Tuperclljlgu?t%grant and mixtures thereof.

E3. A gastric retention system as described in D3, wherein the agent capable of generating gas is
selected from a group comprising carbonates, bicarbonates, sulfites, ammonium cations,
sodium azide and mixtures thereof.

F3. A gastric retention system as described in E3, wherein the agent capable of generating
internal pressure further comprises an acid source selected from a group comprising organic
acids such as citric acid, malic acid, succinic acid, tartaric acid, fumaric acid, maleic acid,
ascorbic acid, glutamic acid, alginic acid, acrylic acid or their salts, and mixtures thereof,

G3. A gastric retention system as described in E3, wherein the agent capable of generating gas is
présent In an amount ranging from about 0.5% to about 30% by weight of the coating

composition.
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JI. A gastric retention systemas described in B,
wherein the agent capable of generating internal
Wee@ssuw9es i s a superdi sintegrant sel ected fronPEr/gy200§000091
conpri sing crosslinked sodi um carboxynet hyl cel | ul ose,
crosslinked pol yvi nyl pyrrolidone, sodium starch
H3 gﬂl gacs;ﬁicaétentmncsystan ahangeber dsEhsvharsin thi Rgcut expahilp ef gegprating gas is
astri e retention systemas described in Jl,
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3. fﬁﬁg‘@trﬁgeﬂ‘enm sadtetis @esEbet! dn BB ovteradO s sypevdisinthgranfis tefpsted from
cor €. astric ent y s [
gTi%%r & Prrl?plgsnneg agen hn%%dqa (i%eh n?)f %&gﬁ;{ r at@ﬁggfgﬂrlﬁgs‘rén aeros’Shnked
nfoﬁfs&vlperrolsdoae ho@mhytammalbﬂesmp @tc;ump resisls end miktyresgheree!
S
J3. OAXg?:fglc rggﬁ{}(fni selstgm 23 %esc??%fdglﬁgﬁ 3% Ygg%&gts ﬁg#ﬁs{ﬁt‘eéa}%tﬁﬁ Bresent in an
hmg)hntsu@ﬂgaﬂmrﬂl atiopt 0. a%rtg/hbout 4086 oy W@g@l@thslcowng [gomppesition.
oSl g 9 AR5 B RElig gy s
tsblectbd gi*dny esmd)dpabbmprmigy weltuldss garesiess, perylan agidpaplymers and
5% 0
C¢8pﬁg %( pa ellgsl OC rrgfc ac, c? %ﬁss@?% (eVrlT%g g S@/gég A %gtém%reg h{éreof
L3 Whastet retdniien se&ti asglesabgskin §ésw]ﬁqr¢1mlfe@ggﬁmsgve§@hl§,n@ymer is present
§§ lial?e %ﬁ%ﬁa&&%ho& ag%qugo/ct%qgwt ﬁb%g)y g&% C#’hg%fqg cor?térrlgs composition.
M3pf0| s $et€rftloacsy§tbm(}15 ai;scuhbcd as @B; mkerdinyihe haxpépﬁg)qle component is a
ol s _and. m t S g t
Y46 FoBP Tl A M ek 0 e o BRA Suf E9LA08, s
pﬁdaycrmﬂtelaadpslgchrbaphdn anount rangi ng from about 0.5%
apout, 70% b h ' itien. P
N3;& %aﬁgltc ?tgmlrogt 3 Rt %Sn&sérébt%ém as “%‘e%%:ﬂrt{ﬂg 8%9% Q%Ih}%dsgleré }Secjioﬁted fos
t\bag}ﬁ)gqﬂanﬂabﬂoewc anpotheneighiofdelcerst ed from an agent
orati a |-abl r
03 a£ S%jlﬁ 1§; dre egr ficqg\rergr ?XS;C(C?‘IU Iraéé gi%%c%lg%\’g "f’lp \?heﬁ)ah YJHE or more
qﬁ&ﬁﬁdlﬁcaﬂletaeml agants ysprevTnas anexgmedb@crele@sep‘pm \%Né@reliﬂr% modified
ent ca sel
ngIgiﬁS o ntrc))rplré)xlll% af 1%%%%%%%&5%%0%%% 8{;1 gr%eecg n%sf'tb Sfjth{e nggpéltlcally
ammmganm catlioonsnodsiadireirasa dpste! drecsam et diffszent fherapefically active
; gast ric retention systemas described in Q,
vﬁgg} 'n the agent capabl e of generating gas furt her
P3 coOpptricse®ntion ysteud as deseiited seR & otherbirf the pysteryis oupgble of swelling to at

Clea {)out nt%lce 1%agr|1g9na gl%qe 15’{025501%830 minutes, when placed in an aqueous

medium.

Q3.A gastric retention system as described in R2, wherein the system is capable of
instantaneously floating, when placed in an aqueous medium.
R3. A gastric retention system in the form of a coated capsule as described in R2, wherein the
expandable coating comprises :
(2) a first coating formed by applying a coating composition comprising an agent capable
of generating internal pressure on the coat, and
(b) a second expandable coating formed by applying a coating composition comprising a

film-forming polymer and one or more expandable components on the first coating.
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citric acid, malic acid, succinic acid, tartaric acid,
fumaric acid, nmaleic acid, ascorbic acid, glutamc
waeiod/10@Byi ni c acid, acrylic acid or their salPG/mes/000091
m xtures thereof. SI. A gastric retention system as
described in @, wherein the agent capabl e of
SHeénerstiid retengers SYS@Hp reslestibddninali3, awipurit theanghngapbblemf generating

amﬁ%aloprg’s%ﬁxteomatlﬂgxf'rsts&{?u?g céﬁ\‘gpi %) QJ sél@c%?dc ?ﬁmg ang agent capable of

composition
d éeeratig gfas énhl@ly S‘J‘M@lbéfl polynies aagmmsur@gaﬂttl aed efixtures thereof.

T4 %%Etﬁt: hﬂ&ltlgﬁl %leﬁ’\% %g@eglc %ﬁ@s%{% g%.st\li\kj lr‘é%e %l’sl H#em as described in

retention system crib
c§&?ﬁld@efourﬂm¢éhermrmaﬂlse@walaganm c acid. VLA gast ric

Uf %t %@ttrﬂc Plerts ﬁtgﬁg cﬁﬁv&ﬁé}%&hp%dde Crillb ck gl ?@wfle%e e t %zrtjoeutically active

'S se roma gro
c@gﬁpﬂﬁﬁfeﬁ@t uehe mr@s@hdeoatmamlw@s acrylic acid |
I r rvlic aci
ng %ogégﬁu% ﬁeﬁ%ggn é‘ygﬁ Vai¥ ﬁ@*ﬁbﬁdqy k? %‘lelsé L{;pal)réésén eigﬁaég} I3 g?l.ected froma
V\BIAUR) a seomipeising t epﬂloﬁ&hm@lystsedwras ebeb@qymbégﬂ i rDeN{ﬂllpse crosslinked

y S._pres
Ay nlltlﬁll)‘%%g?%eg Igi)o{lﬁ]rc' @9%)?3% /(?c%no QF}L %ﬁ re%a% 4 ml)\;\éreé ﬂ}ereof
WHA gatiec fﬁmlpm&’s@mdsﬁfctlb@im R vihegeis theifest cedtiap bomposition is coated

S%%t@#}f'i‘ alﬁi gﬁﬁohpﬁdﬁ) {orllb t’SO‘W(})?/r\X% ht ofhtﬁe core,

super di si nt eg rant 1s se group COlTprl Si ng
X3eh @awi¢ Fﬁ@@o@ sxitammes desbabed me tR3y Ithteinl thé¢ esend coa‘ung composition is

CloARd Itd Q&Qght%g Yof EYA BBk ih‘i!%? ht §fotﬁje %Jorrr«]e S5 % 0 Jhe first coating.

gl ycol ate, "1 on exchange res ther
Y3y /eagfeie tTﬁPl@lOPefhEg’]ﬁﬁlWr)S%teglmSa@Sdé@é rm Bad Wlhereﬁﬁl the system further

V%%fpﬁ%ég a?%%%gﬁ% i p%%lgé/?t%gﬁ‘a n% pg{y%%g%nd Vz\lletﬂegr cutl mﬂ¥ ﬁCth@ agént

rangin
clbat's isipatediposdietelon. zI . A gastric retention system as

739836510 el edtdn Rlru HQ%@' %s he,expandan §3CQ (e)lrllle L rs[i%ssem further

m Xt ur e conpr|S| g at st one acryli ¢ aci
SOaIPTisRS S e ‘@htl@ cymmrlatlga fibp@inume bpbmbb@ldatthqrap&nmbally active agent

ptggty&@fg . A gastric retention system as
descri k?e% lﬁg\?\’)ner ein the coating conposition is

Adch e f%efélomeiﬂ@wﬂelg’auyrﬁydﬁmm degoribwb it TARwherbie theisghdm further
%mﬁnﬁ&s Q‘a{e?apeutlcally active agent in the form of particles embedded in the coating.

B4.A gastric retention drug delivery system as described in T2, wherein the system further
comprises controlled release multiparticulates comprising one or more therapeutically active
agents.

C4. A gastric retention drug delivery system as described in B4, wherein the multiparticulates
may be present in the core, in the coating or both.

D4. A gastric retention system as described in R2, wherein the expandable coating is such that it
maintains the original shape of the system upon swelling.

E4. A process for coating a tablet or capsule core comprising applying a coating composition
comprising expandable components in a dry powder form or suspended in a non-solvent

vehicle,
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B2. A gastric retention drug delivery system as
described in G, wherein one or nore therapeutically
wa@ewsaerdsyents i s present in an i medi ate rel eBSEIN20031000091
and/or in a nodified release formto provide an
i mredi ately rel easi ng dose of one or nore of the
F41 R ereapsut desatibed ind¥i whereigelrt aparginblt epmpongnids f¢leqed from an agent
rel ease dose 1t ably
SRS OL Ry g TG Sl DREE, o IPEORRRE Y mintures
dhaecrﬂ bed [ n A, wherein the systemhas a floatation
tine of [ 1 d fr
G4, A TOSOSS as 3%&&&3%%52’ Qvﬂg}é’]rr{rh?%gerne ﬁ?l? gf;geglg?'thﬁeg ?«ﬂ SlS selected from a
dgsu:pr ¢cpeptfising cabpnam;ablearhortat@e, sifgese pmhnasiva fations sedivp azide and
tine o of;d.8gs than 15 minutes, when placed in an
aqueous nmedium E2. A gastric retention system as
H4d®$ﬂ:¢cmw dencriied imiGigr ehereinhibe sgeit emabls Wagsadikiéngointernal pressure
to a I ku
f\ﬁﬁ ?)p]éﬁs a}q ac%%%{lrc\%%g%&eqt ace% é‘rna)ag(g égljgl uosl"é,[a%E {Egdr% such as
FcztnA aglasmaluocacncbtsmtm@am@sy@taemacld futneri¢ evidn rodlein agidagseqtbic acid,
LA 58 desc famﬁea%(h@ a8l or WOP LA ?rﬁxtﬁ?é?ﬂl@fi:gp' e
coatin n% rst coating forne
14. a@pquss gs desccnhetdl ind54 ovinpesi the egenberpeble of adylersting 9¢sels present in an
nprisin
pr esgt jan n%]fa ({]nlg] Ql%glgéa ?‘%QQ ‘}%)lug%(;a/f byg&&gﬁt% ltﬂ%%g%tlfh%%[)?gésmog
J4.04 rapebsyindesaritedaini G4 whamposhe pgmt capeplei &fi g@elatmg gas is sodium
ng pol yner and one or nore expandabl e
blcarr]%%%tﬁts on the first coating. G2. A gastric
K4r1étpemtessoas dgsstienh msFéesharéibabe isweRisintpgrenteis reelebied dipane group
ca abl u
&8 1515 ?ré)ssglg{g %% élg??aéﬁr%&gﬂigtrﬁigu&ﬁgg%p r%l%g%l%lg{édqﬁolwlﬁﬁﬂynohdone
gaeduema:taquinggl)aag@m ®n ehihghgeyresneah( aiviterepbbgoier s,
S f f hiG
e B 3L LSRR L R GO S8R LSRR gt B38IKhSansg
rfectneahoumw%y(sﬂmut 4% teweightlvé theicpatiB2 comppstiva. or nor e
t ' [
M4 A] g{oggsg lﬂ hggéﬂce%i Igﬁﬁ vyh%regﬁg &%hllyés%ﬁlldt%heg& résr?s {:egegﬁﬁ bR, group
cxompnsng tabimlobeiddrivetives, acrylic acid polymers and copolymers polymers of acrylic

acid crosslinked with vinyl glycols and mixtures thereof.

N4.A process as described in M4, wherein the highly swellable polymer is present in an amount
ranging from about 0.5% to about 40% by weight of theAcoating composition.

0O4.A process as described in F4, wheréin the expandable component is a mixture comprising at
least one acrylic acid polymer, sodium starch glycolate, sodium bicarbonate, and

polycarbophil.

The examples that follow do not limit the scope of the invention and are merely used as

illustrations.

24



conprises a superdisintegrant selected froma group

conpri sing crosslinked sodi um carboxymet hy] cel | ul ose,
wee@ssbivsked pol yvinyl pyrrolidone, sodi um st arR¢iI/IN2005/000091

gl ycol ate, ion exchange resins and mixtures thereof.

J2. A gastric retention systemas described in &,

wherein the first coat@amg)acaﬂmasimple(l)i/ |bs coatedto a

0

AR AR dORRH sy el Ve S8 gl Hroghioea n
Tage 1 hplevei n t he second coatl ng conposition is coated

to a weight gain of up tot mesthe wei ght of the

core coated with the first coa‘il ng. L2. A gastric
Lr_elﬁm_umml very systQuansity Gegebidoef Quariy (% wiw)
| Coeerein the systemfurther conprises a top coating
Metorprin kydnaghborifie | m f or mi ng pol ynmenogd a 81.97
Hydreryppeul i roethylyelabké v@iragent that20.e released 1.64
Ejhiiedi atel y. M2. A gastric retention drug delivery
Paystydppatidee SEYP ReadF) n H2, | wher ei mp.§ he Sys em T urtdaer
Cogrpidosees a top coating cofprising@ fiTmformng g
Sqohybesb@ag a therapeutically actiyg agent| that |1523
sitiéihieds eehidroarpdAIRALT Y (MR §aSTTT Gofgrenti on drugy
(PelebIiv®BIGC soyst em as described in G wherein| the system

Colidahglicoa @RIdeSES a t herap SUT ilcfai E»I activ dgem 057
Tdlhe Tormof particles enbepgded i MolpiTe coating: _u6 7

Mg@gglﬁﬂlgtegrggentl on drug det very bg‘ﬁlcm as 5‘7§ B
Subkoat WNET €I N T NE system forther L,Ullprraca €

Algﬁlcea@§le ot Fpar tTcutates % 1ght
ﬂ‘é‘i’lﬁ Fﬁ% %by

Sodﬁﬁ{%%&lht%dl Fy—active agc Y
sog}'urh%téfgﬂ 1}\/0%1g,¥e system GL de LS o
Mé{h{tbl's‘w ! ystem 2

)ating is

7_shape |of the
B 6c_retentian syst em
L G formof-a dcapsule,_comprising - (a) a
Eudiggih 100900 form of a capsule.  1W578are comsionsi fp weight
} ¢ | ating intey4] presguseinehaiones.5%
Polygihylene glycol (PEG 400) 1.86 by weight of the
Tale 2.97 subcoated core
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Metformin hydrochloride, HPMC E50LV, crospovidone and PVP K-90F were mixed and
granulafed using purified water. The granules thus obtained were dried, milled and mixed with
sodium bicarbonate, crospovidone, Prosolv SMCC 90, colloidal silicon dioxide, talc and
magnesium stearate. The blend thus obtained was compressed to obtain the core. This core was

10 then coated with a suspension comprising alginic acid, sodium bicarbonate, sodium starch
glycolate, mannitol, PVP K-90F, talc and Tween 20 in isopropyl alcohol to a weight gain of 20%
by weight of the core to obtain the subcoat. This was further coated with a coating composition
comprising Eudragit L-100-55, tween 20, PEG 400 and talc in isopropyl alcohol to a weight gain
of about 8.5% by weight of the subcoated core.
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(b) an expandabl e coating forned by applying a coating
conposition conprising a filnform ng pol yner and one
wo@roospewsExpandabl e conponents on the capsul e POT/EN2082000091
A gastric retention systemas described in R2, wherein
the agent capable of generating internal pressure is
Ths edbiest thh d‘btadxmdawmm]q@ed: oo ing iofig0 g‘éhy@ecrhmrataicildgdid not float for up

ent syel | abl [ | Nt e
B e (1R Hrear S oBRUUEY Pe. SRYBREE IR IGHERM Sy o
1. Sdtﬁh&s\tba‘nyvcﬂgmdf enthe em?mf i 20 hmgrsaTlgasithc itabletsedfehis iepammey didamat possess
0 r eutlcally
desarg? e\c/:eal%lcteerlﬁ,tj ics fn U‘é)nﬂs a é] Prof%)n%etlaoéq%lé He?er r ug del i very
system as descri bed |n T2 wherein the therapeutically
active agent is pres ,and the coating.
U2. A gastric retentld%"ﬁ?maﬁﬂ%¥ ggy system as
A desstr rdmtion rirdg2 delivigr istamt ¢w1p1r1hleg dpe 0otk al thentiangd inecomparative
resent in the.cor t.
oxGIFT oy R0 ot el e b Bls SRR AR BAIERGE 1 v
umwﬂ@ﬁhmmhﬁreomaxmeﬁmgaMMT@dpabbbwof generating
internal pressure is a gasy %ﬁngratlng agent sel ected
froma group conprising car ORAt es bi car bonat es,

and mi xtures

(h&hﬁmepf.wz.A gastric retention system as described in

Hy¥adxypibigil GiethylcBitul @@ SHPRIOHESAt | Ng aged i s priesiated tan weight

Eud@Btni1003mngi ng from about 0] 5% t or3ghout  50%ghiyt ofetioghs.5%

Twekn 31€ core. X2.A gastric retentioBosysterm asy weight of the

PEGE®GT 1 bed 1 n W2, wherern the ageni4gapabl @ ofsubcoated core

Ta@€ENErating rnternal pressurp 1S sggoum bi ¢ar bonat e.

YZ A gastric retention system as described 1n XZ,

wherei n t he agent capabl e of generating interna
The pubgentigdeatflefrta @Fepéléﬁﬁfr mnepdignesin semreratiye praEpie]l doye dhe outer coat

wag 5&5“1@5 W&%g@ﬁm dohltidd oPHBRRI I, Bedralst 154605 Siza?nd(%het dohfing aids in
lic acid, succinic aC|d, tartaric ac

1sor>119nﬂ raicehqi @pddichigrogiethang fap Weight 6rBOES-a kit Wegﬁhu t)f:efﬁ? fubcoated core.
acid, alginic acid, acrylic acid or their salts,

acr%llc acid olyners and copol yners and m xt ures
The tpbletsglus OZaneAm@gsqvpl,u%teql StregHqss @?%{eémegéo Headcirg: prayancy time,

and The %%elhﬂ@ &faek N et Hl@re@&‘%ﬂtvoﬁﬁﬁ bR REagd TREL Atht RGults are recorded in
internal pressure is a highly swellable polyner

Taklep delewd from a group conprising .

Table 3
Medium Buoyancy time (minutes) Swelling index at the end of 30
used minutes
0.0IN HCl Did not float till ~7 hours 1.1
pH 4.5 buffer Did not float till ~7 hours 1.1

The tablets did not float till about 7 hours. Small blisters were seen on the coating at the end of 30
minutes, the coating ruptured within 1 hour and gas was observed to escape in the form of

bubbles. Such a coating therefore would not be suitable for a gastric retention system.
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crossl i nked sodi um car boxynet hyl

crosslinked pol yvinyl pyrrol
wW@kopsob e,

i done,

cel I ul ose,
sodi um st arch
i on exchange resins and m xtures tPEr/EX®005/000091

A3. A gastric retention systemas described in Z2,

wherein the highly swellable polyner is present
rangi ng from about Examfdetlo about 90% by wei ght

armunt
he core

in an

astrlc re'%nt dpn dru%__ée‘hvw 9¥s§etrr[ (I:o::rrﬁ)r gltng Q}e{f&%n’? ngs cﬁntan?e% as mentioned in

escr

Tdbid 4belay.m ng pol yner sel ected fromthe gr oup

conprising cellul ose deri va]1£

pol yners and copol yners,

by%s acrylic

vhers of acryl

acid
ic acid

cr ossl i niaglediebs vi nyl

gl ytollmnat)dmg/txbhat)els Qinartitn(% w/w)

Cé¥8. A gastri.c retention system as described in B3,

Mediemei iydideglofidd m form ng p

pl ymer 768.0used |

n an asment

Hy®R&gbidgyll radhyadedilosd . BEM®
Efwgal) ng conposition. D3. A

about 1A% by we
gastric retenti

i ght ofl.6ehe
on system as

PIRR&ESAyR8Hddn8 (IR2p KWey ei n t

ne coatiyxg conpr

| Ses an.64

c@gﬁﬁaﬂag@bl e conponent selec

ed frow.@n agen

t capable of

SHRAFSigkbdigedas, a highly s

el T ablig opol ymer

, a 1.23

SiBURET O S b & ARe anekiflosd
(Pfo%&ergiMCQflg(gyst em as descri

T €es t hefEof .
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A gaglipl C
i n the agent

CHRRERS Ko ldicd ki el aring gas
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TWQ;QI bed in E3 .whe[. ein t

Omhmaﬁn ng gas i s present

LN _an_anmunt

salts, and
system as

ra

of
alna from

NQ%’B@RH\A@') '%%tn ahnut 30% by

Wej nht5§ﬂ‘ the ¢

Sodiymptnenthdnats. H3. A gastric

et ent i14A0 syste

Eudesgtt Li 196§5i n E3, wherein t

e _agefb. 1%aoab|

 MyestelrS} 2g gas is sodiumb

car bodail2. 13,

Sodemertar¢logly®letds em as descri

Tveupe0 di sintegrant i s selec

ted frdhis

PEG 400

1.90

Talc

3.01

N g8in o

bed i n1B36 wher €i

oa(t?q‘é to a weight
about 8.5%

of
A gastric
in the

Top coat

Metformin hydrochloride

250.0

Coated to a weight

Opadry YS-2-7013 Clear

35.0

gain of about 24%

The subcoated core was obtained as mentioned in comparative example 1 above. This was further
¢oated with a coating composition comprising Noveon AA1, sodium bicarbonate, Eudragit L-
100-55, mannitol, sodium starch glycolate, Tween 20, PEG 400, talc and isopropyl alcohol to a.
weight gain of about 8.5% by weight. The tablets thus obtained were coated with a top coat
10 comprising an immediate release fraction of metformin hydrochloride to a weight gain of about

24% using a coating solution comprising metformin hydrochloride and Opadry.
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a group conprising crosslinked sodi um car boxynet hyl

cel lul ose, crosslinked polyvinylpyrrolidone, sodium
war@sabogd ycol ate, ion exchange resins and m xXedr/Be005/000091

thereof. J3. A gastric retention system as descri bed

in 13, wherein the superdisintegrant is present in an

anount ranging from about 0.5%to about 40% by wei ght

Thdoatifisof®iBhd R ﬁ)%ﬁ@l}sﬂhé 5BBoat Kt the &@ecrtcﬁétcmrt}ﬁ_ta %mtaﬂlether examples,
system as descri bed D3, wherein the

werg\jseaed| by Tpsing s m@sed%}s O f}@cPOPﬁ‘%rﬁoglpﬁ?IWmaf@o%ﬁ‘fﬁePgl% grem in a

suifaBlb 'cé&JanS Sl 4 ih‘é ik MR SwithdG o¥rh&ddkirg, RAbYERSESin@ftRlcing the mixture
yners, polymers of acrylic aci d crosslinked wWth

in avqoﬁgmd gLy s mgxtgfegvanRtietfesabopei0aputes and sheghispeysiog so obtained was
useli §r@Pitin@n system as described in K3, wherein the

hi ghly swellabl e polymer is present in an amunt

rangi ng fromabout 0.5%to about 40% by wei ght of the
ThEAREs M CQBRORE &lgbolu%n AudiastsilgudiRl Sltds %a&%@&lﬁ%@%solutlon

descri bed i'n D3, rein the expandabl e conponent is
appaiafsLivee 1b@hft gl H@n%iOop@h%ﬁth%@oge?lym?@macl“f& TR e Fecorded in
Ta308bdy, st arch gl ycol ate, sodi um bi carbonate, and

pol ycarbophil. N3.A gastric retention system as

described in R2, wherein t¥®l&cdhating conposition is .

Coatgfle idufs)WEl g gai n of up [Quhtivel RRssbIved VeI ght
lﬁgsol‘uﬁﬁn [RERm &ed” TS H N R | PN, T T & VET YH 4.5 buffer
T IAO wnierern one @I‘ nore 0
till:‘ldl:‘llbdll active a TS TS reser T an
aptey y I ! T3 21
I IIIIL‘,UI a c 1 EI CdbC O 11T Al Ol L E! IIUUI BU '€ €dSt
. } oY , 24 s 24
Ot rovide—an—nredi €1 rereasit dose—pf UIIU
4PF + K + 1|-':ﬂ;‘-lly + 44
or—hre;o—tne Lnerapeuliéauy act+ve—ag nts; el IUI80a
rodi-feg-—release se—of ghe Satre—or di&ferent i
therape] eaHy—aetve—agent{s—P3—Agast+i-¢
retenti-Sh system as descr®ued HA—R2; mhgiein t+he 96
systenw%%'capab!e of sme!3ing t-o—at !eéz. about—twieh
Kl pdut 30 ninutesglmhen !aceabo

in an aqueous nmedium @.A gastric retention system as
Thed@s1etsi R cldluaRd, asRSH @ e e RYSiteand ifbaC apARI§arly time, and the

swe:l}géltn?ﬂ% alnee %lérselas}/e 11f1 lvc?l%%nle 29 the \él\llc?seage E)lnglclgh% tilbqet? gver%qgt?oodﬂged in 100mi
of 0.01N HCl and pH 4.5 buffer to evaluate these. The swelling index of the dosage forms of the
present invention was calculated as follows. The dosage form as manufactured, although a
capsule or a caplet, was assumed to have the volume equivalent to a three-dimensional, solid,
cylinder, i.e. the curved edges of the capsule/caplet were disregarded, and the volume was
calculated accordingly. The swelling index was calculated as the increase in volume of the dosage
form at the end of 30, 60, 120 and 240 minutes, assuming the swollen mass also to be a cylinder.
The results are recorded in Table 6 below, wherein the buoyancy time is in minutes, and the

swelling index is the number of times the volume of the dosage form increases as a function of

time.
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R3. A gastric retention systemin the formof a coated

capsul e as described in R2, wherein the expandabl e
weomsiegstonpri ses : (a) a first coating formeRCDHIN2005/000091

appl ying a coating conposition conprising an agent

capabl e of generating internal pressure on the coat,

and (b) a second expandabl erabted i ng formed by appl yi ng

A AnAto r\nnrhn.clj; n ‘Fl'M‘Ff\LY‘LL

O aci 11 UoT Ull \Jﬂ_ll o1 Tl a T T UI1II lI

f Eﬁ@r ndPB é‘“&Y D8 e e;(rgandagl e o$ﬁ5 n the
£ Y8 cohiingBBMCRN oastricretentign-syst ﬁmn&
doscribelin R whereipthd Bt Panaﬁov i3 | 120 min
QARLHEL b i nt ephal pressure~if the lfirst2ébatidg =25
Pﬁvrww@i: 2n is €8] c:u:rjgd from™ Alg _agent capafl e J:)fv ~2.5
Iﬁéé&t}uﬁ? Ng-gas, 13 highly swell"able pol yn‘;‘-@-,%j ~3.15

super di si nt egr ant and m xtures thereof. T3. A gastric

It § Rt foRN okl Gl ViR )(bo%/é!setx%ﬁf)lg qqﬁr IS ehpBsiBES oF Ithe outer coat
retention system as  descri bed 3 and one or nore

sigrifaqentbeeffqctsahe WW@quddb%ﬁ’reéhnguedeA Qj dlay gasicrTatertimm dspg delivery
5 sySeM@r g8 bledgh YnveMilhem as described in T3 where the

therapeutically active agent is present in the core,

in the coating or both. V3. A gastric retention system

as described in S3, whereigy,fhf ssuperdisintegrant is

sel ected froma g?r oup conprising crosslinked sodi um

(ga&fub(bmpﬁﬂugcéq VeI sy Eem CpmREsinank sgpcoated core similar to that used in

er:%]M\I' WKl RYEd Rhth 300Rer SR ?6&[0%%@%6/&:@ it Sble 7 Bdlow.
exch ange resins and m xtures her eof V8. A gast ric

10 retention systemas descri J@8léi’n R3, wherein the first
coati Ng g qg@i%]ttsl on s coaf eﬁﬁ%g@gewg\;}t gaimof
ORGP Wt 1570 out—50% by wei ght of COreT X3TA

N&@&H&A‘f reternt .UII bybl(:‘lll d .UEbCllgggU T R3 ’Cé’é’t‘t%"t‘l'tg 'vl/elght

Ethlt{eio*@rgg coatTng UUIFpUSI o1 9115‘2‘8"“ ed—tio %f%m\/\ﬁ{ag 5%
Mé‘*}fﬁi’t IISQ gapﬂ o two—tirmes—the—wei 9125621 —t ||cﬂb0_b§m\,&§l ftg he

Sogqlu starcheglycrﬁaﬁe coat Zﬂg %I: A 9“1'2; 4{54C retent i Of; fiddGore

td—na— wheretn t

acprrl

e system

Tu_c TT_yDL Clll uD UCTSUIT 1T r.u 1
Ygeueuw1 or ricoo N tnan ~nnht o~ ricin a
PE;CF h et \TUIIPI SCo—a—t —< T 119 \JUA. ST 1t
farm no nalvnnr o _al thaor g it ecall v act | ve
T O lly POy et oot ottt
di

o rCcTToTaoTo

Tauge“* _thatis released im ;l;l“‘fﬁ 7: A 52;1;4. G
retention drug delivery system as descrl bed in T3, :
Thehiedd thud dbeaisddStedtfalibiches regAaPhE ﬁfh% r@]uir&ptocﬂéatt 1.&®uoyancy time,

g Iﬁﬁlj&g g%chcI lesl gricffq%gﬁgnnvgg%l (}/fnl‘qae dosage fal orm. The results are recorded in

Table 8 below
15 Table 8
Medium Buoyancy time (minutes) Swelling index
used
30 min 60 min 120 min
0.0IN HCI1 ~10-12 2.3 2.3 24
pH 4.5 buffer ~8-9 4 5.38 9.9
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15

that is released i mediately. A4. A gastric retention

drug delivery system as described in T2, wherein the
w@yBsamBurt her conprises a therapeutically ace@CwEN2005/000091

agent in the formof particles enbedded in the

coating. B4.A gastric retention drug delivery system

as described in T2, \/\hereEkarhllsle3systemfurther

conprises ¢ t r OLl ed 1 el ease nult] ?%Foate%u%ore gl%nllar tot that used in

A é%fﬁ?HrWeE?F‘H%P dSHVeRp FEITHEFUBERE T Al Ve ag

exédple v@a@%beftécﬁwﬁlﬁirﬁd’iﬁdr Qbutitlf b@nsbeition meytl(myé tnefablrd below
described in B4, wherein tE,e%lngl tiparticul ates may be
present in the core, inth ting or both. D4. A

gastriCc hpkenntdn System as Qesdity (idvid B2, wherein

odtlEcoakPandabl e coating is such that i1t nmaintains the

EulLb@LN@b-s5hape of the systlem upos2.snel | i ng (oAted Ao a weight

process for coating a tablet or ca €4r ain of about 8.5%

Mmﬁ@r&&,ﬁm appl yi nn a coatjng r-mf-’rﬁr on-{C O fnieipihngf the

1
A
1

-+

DE (2]

SOélﬂameﬁWd‘étﬁlﬁobéﬁmonent s in al dr y ml.m h Orsubcoated core

Tvegspended i n a non-sol vent VPhI (‘|0959FA A _drocess as

PEGe®Ori bed in E4. wherein the expatfabl e cqnponent is

Tagel ect ed from an agent capabl e of23:9ener atilng gas _a

Th It@l‘tltsyth&mﬂitdu&ldlv@rq)@laMd as measdrpbe Hing raquisegt ta Aioataixy buoyancy time,
m, Xt ur s reof ; ff eo%%heaé Q%%ngfnﬁbﬁﬁi it 4ve recorded in
angh gl s&ie mtgﬁré % 1een rlC{:apa I\B generogt ng gas irs
Taskllebtled. from a group conprising carbonates,
bi carbonates, sulfites, anppjiyn cations, SOdI um azi de
and m xtures thereof. HA. A process as descr| bed in (4

Mudiumi N |t Baoggeptinpapabl e of gener abvelding imdex nal
pruesab ur e fu(mhmtes):om)ri ses an acid source selecte

froma group conpri singoonigan| c 6&mils s{ichl28gnigi t ri @4 hours
‘ae:@—wah' e—actd—sueetrnie—actd—tartartc—acyd
; . v . v 16.6
Q4 gc aci d, 1‘j'rrgfe aci B as:orbl"‘zgl aci d, qI%Jt am

4

oLk Guital joi ni smmd acrybsc acid a5 thejr saBts, and 112

m xtures thereof. 14. A process as described in 4,
wherei n the agent capabl e_of I(glfirélerati ng gas i s present
in an anmount' ranging fromEABBPE20. 5% t o about 30% by

A WRinghfetdtion QfigCRaldrn Gyt@moaarisimgna subcoated core similar to that used in

example 1, was coated with an outer coating composition mentioned in Table 11 below.

Table 11

Ingredients | Quantity (% w/w) |
Quter coat
Noveon AA1 : 2.29 Coated to a weight
Sodium bicarbonate 9.16 gain of about 8.5%
Eudragit L-100-55 36.64 by weight of the
Mannitol SD 25 36.64 subcoated core
Sodium starch glycolate 10.69
Tween 20 0.59
PEG 400 1.49
Talc 2.39

The tablets thus obtained were evaluated as regards the time required to float, i.e. buoyancy time,
and the swelling index, i.e. increase in volume of the dosage form. The results are recorded in

Table 12 below.

30




J4. A process as described in 4, wherein the agent

capabl e of generating gas is sodium bi carbonate. K4. A
w@e@saswsas described in F4, wherein the PCT/IN2005/000091

superdi sintegrant is selected froma group conprising

crosslinked sodi um car boxynet hyl cel | ul ose,

crosslinked pol yvi nyI pyr r oladikrie, sodi um starch

ot X.&:iallqla_t € llluu Cl\b :
ﬁ%useé _pr_oc% éﬁn y %crl bed in K4, eling ipgex
PRI - A Aann*n UNULes S rgbﬂni;ln,ﬁﬂ toYaa VT f ang|ng fpgnq

Ul arid | CTIT T
about 0. %%t o about ory§‘£§¥"%ve| ghtdad’i‘mt he c&t miy 24 hours

Oomﬁsjlti on. M4 A prdcesszas descrided 1jn F43sWherfein 55
wellable polyner iis selected froma grioup

oo t 1

p] m;fgf n;-'L ce r7J| nvg_Jd_gtéJm‘ ives, 4 rylilc aci’d ' 10.5
polyners and copolyners, pol yners of acrylic acid
crosslinked with vinyl gl ysahpieand m xtures thereof.

process as _described in , Wherein the highly
As%ﬁﬂ{l? éﬁ?f&l%d#f%éf‘rhw@ PrieB SAmPTiFHng A supseiad cergriinity  pmused in

5 exahpltl, Rahiute@ vwrh abl butdtining JORb& M onGhientiBfedGRRENIN S below.
conposition. O4. A process as described in F4, wherein
t he expandabl e conponent is a m xture conprising at

| east one acrylic acid pol y¥ggE 13 S0odi um st arch
ml \If‘f\l ate  sodiumbicarhonate. and pol vramophi I The

m_gg_wsdleml | ow_do_nof__Quatity( 'ewét‘)op[e of the
Owtaneasti on and are nerely used as
Eydragiidr 108t550ns Conparative exanpl d0.68A gast|ri€oated to a weight
Sodmehiearbpmatar ug del i very sybtem cdfpii sing |mesafnorfmbont 8.5%
| Sodiyn srsehaglyeodpiars mentioned | n Tablle91 bel ow. halsteizhtof the
MagmitolstD@h hydr ochl ori de, HPMC E5QGLV2 crospovi sibemteddre
Tveop2K- 90F were ni xed and gy anul at®e# usi ng |purified
PEgt08r . The granul es thus optai ned.4gere drijed, milled
Talgnd mi xed with sodi um bi cafr bonat e,39%cr ospoVi done,

Prosolv SMCC 90, colloidal silicon dioxide, talc and
e R
10 and the swelling index, i.e. increase in volume of the dosage form. The results are recorded in

Table 14 below.

\L

Table 14
Medium Buoyancy time Swelling index
used (minutes)
24 hours
0.0IN HCI ~1 8.2
pH 4.5 buffer ~5-6 9.1
Example 6

15 A gastric retention drug delivery system comprising a subcoated core similar to that used in

example 1, was coated with an outer coating composition mentioned in Table 15 below.
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15

then coated with a suspension conprising alginic acid,

sodi um bi carbonate, sodium starch glycolate, mannitol,
wOHBsSHe®8F, talc and Tween 20 in isopropyl al cRODIN20G/@0091

wei ght gain of 20% by wei ght of the core to obtain the

subcoat. This was further coated with a coating

corrp05|t| on corrprl Si ng Euduag]etlsL 100- 55 tween 20,

no100.mM of 0.0 IN

OReheatts t hus obtained,—when placed | |
Eudvagitd=H953% ¢ acid  did not Lfloat B up_to SC%?ﬁrtQawelght

Hydsaxypeopylanethyleedlsloss d not_shel | sflfS0ci ent | iy, 85in & ab?lﬁfe%é%
(1

| Segamabicabendtet 0 swell to onlv about!0175 tinek thyergight o
Sadgimysterclyglyediate end of 20 holirs. THUS6 the t hbl 8tbsogsgd core

Meapriitol B 3hpl e did not possess desiZ/dBl e characteristics

Twesn 280nsi st ent _and prol onged gast®.pb retention.
PigoAffar at i ve exanple 2 A gastric re#%ntion drug

Tadel i very system conprising/the co2g as nentioned in

conparative exanple 1, and which is coated with a

TG R vt e BB TRt VB ERERR b "8 buoyancy time
anl eéheoswellrglihdex2i. o hierasdmoalett éfabd edsayaforpr Bipakalis afe recorded in
Ta'gFeaneﬂ;ed in conparative exanple 1 above. The outer
oat” Was obtai ned by coating with a solution of HPMC
E5 Eudragit L-100-55 and Tide t®ati ng aids in

SpIoPY al-cohol—anddi ci'y! or-orethane—to-—a—werght
ﬁ&%‘* Fw. 8: /B’Wy%egﬁ‘fm’é?s tihe subcoat ed™Ebng mdeXe

a5t e*rs hus—ebtai-ned—wereevalvated—as—+egards—the

time reguired to float, i.d. bif8hcy|tin®® mihg /he 120 min
sl HIChg| | ndex, i~6e. 1Nncredse |,6vorume of 2tyhe dgsages g
pH o muftdhie resul ts.gare recorfded bR Table 3 bel ow. [Tablgg

3 The tablets did not TlToat Ti1T about 7 hours. Small
blisters were seen on the_coating at the end of 30
m nutes, the coating rupt &¥8PRTthin 1 hour and gas

A g@&@&&@ﬁ&ﬁdr Qieﬁ%%}'ﬂ tdn{‘ cb 1sfr%rmlf%oa@éﬂbwr@§1mll§y@th§t used in
excoalltln therefore vvou not be suitable for a gastric

eht'18s ﬁoaé%‘t”élh‘?“@%‘éfﬁﬁ?%m& comppsision mentioeed i Tablke Idrbglgw.
delivery system conpri si ngrggd for m n was obt ai ned as
—hentioned in

Ingredients | Quantity (% wiw) |
Outer coat
Eudragit L.-100-55 32.88 Coated to a weight
Noveon AAl 4,11 gain of about 8.5%
Sodium bicarbonate 8.22 by weight of the
Sodium starch glycolate 9.59 subcoated core
Mannitol SD 25 41.09
Tween 20 0.59
PEG 400 1.49
Talc 2.39

The tablets thus obtained were evaluated as regards the time required to float, i.e. buoyancy time,
and the swelling index, i.e. increase in volume of the dosage form. The results are recorded in

Table 18 below.
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Tabl e 4 bel ow. Table 4 The subcoated core was obtai ned
as nentioned in conparative exanple 1 above. This was

w0 eooshersxzoated with a coating conposition conpeT/BN20¢5/000091
Noveon AAl, sodi um bi carbonate, Eudragit L- 100-55,
manni tol , sodium starch glycol ate, Tween 20, PEG 400,
talc and isopropyl al cohoITabmla . vvei ght gai n of about

8 K04 h\l wei ﬁhf The tab s—thus—obtaine ﬁ}é’Udl ed
Medinmg { dBroyangy tHB?TB'P‘i“E' e??g an i medi at ‘?leé'fgem €

fl‘lwdfl on_of n:gff nnnl n h\l_dr 3r\h

chi-ode—to—=a vcn erht Jal
of about 24% usi ng a coatih égI“HPl on co g i ng 120 min
Owr}&qm n hydrockliori de and QoaldTy.The coatg ng 3.5
oS HitePT[S_USed t@gbtain the subroat jand tfie out er 5
coat, T thrs and alt other exanples, were prepared by

m xi ng the ingredients of the coating conposition and
suspendl ng themin a sui t&HWP 68rrier, stirri ng the

.sélthg@nmnt (ﬁ}u%'ael@&)éﬁf E&%@Fﬁ &ﬁﬂpﬁ%ﬁF a sfuBédatMﬁﬂremellar to that used in
(0]

ntroducing the mxXture in a colloid ml ture
exampde hiviab eqhtedorithegputer GBLRg ?ﬂﬁpé?%ﬁl%&h@e‘%t}?ée‘{ﬂ‘gﬁg]?é%ﬁlog’o
obt ai ned was used for coatppg-19The tablets were
subjected to dissolution studies using United Sta

o
Phar macolbgesdiends ssol ut i on lap@uamity& wyhe [| | at 50

Outgpatusi ng 1000mM of the |ssol ution mpm um Thn

FudresitLt180-45 ¢ recorded in Tdble 5 #:0%w Tall &osiedfpsn weight

Novahl/etls were eval uated as |regard$.08he time eegGf pkoyt $-o°

Sodil@aicarbonse__buoyancy tine,| and t helkwel | ing Phieight of the

Sodiu@ statdhgfyease i vol ume of |the dosh$fe form THEbqoalstl e9re

Maag#t@ sDsr oduced in 100m gf 0.0 NIHC and pH 4.5

Tweed Ier to evaluate these. |The swdlsbi ng i ndex of the

préiomage fornms of the present invent49on was |cal cul at ed

TaRS TOITOWS. The dosage form as namdf actured, although

a capsure or a caplet, was assuned to have the voI ume

equi valent to a three-di manan(zg |, solldd }11 AeL s ovancy time,
The taéletsﬂhtes BiRRPa Y CERyRIYe B asTRgAr éE%UP%VCS‘éEB? & TqHr s & buoyancy
andHR G 9RLE §fex, 3R inkRBse iR voTiEhe Wi SheCddk4pd [ fate dhe results are recorded in

accordi ngly. ‘The swel ling i ndex was cal cul ated as the
Taplp@P bel8% i n vol ume of the dosage format the end of

30, 60, 120 and 240 m nut emple@msum ng the swol | en nmass

also ta he a cylinder

Medium Buoyancy time (minutes) Swelling index
used
30 min 60 min 120 min
0.01N HCI ~8 2.8 2.5 3.3
pH 4.5 buffer _~8 3.5 3.5 59
Example 9

A gastric retention drug delivery system comprising baclofen was prepared as mentioned in Table

21 below.
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The results are recorded in Table 6 bel ow, wherein the

buoyancy tinme is in m

nut es,

and the swelling index is

wo b@snoryBer of tines the volume of the dosage POF/IN2005/000091

i ncreases as a function of tinme.Table 6 It

is

t herefore apparent fromthe above exanple that the

corrposi tion of the outer cdaablegiignificantly affect S
the cwnllina o Anvy A‘F 1 v
CTIcC |vAv | arlu l. TTC DNVCT T°T T T TUC /N U b
retent;ﬁgg‘r ‘E‘%’b@ dellvery systEHUY the pﬁé‘%ﬁ‘tﬂz’wm)
Lnvuant L oh- Evanml o Al g;(mg ﬁ-p )cunfl on drina del IJJQIy
AT Ao CT 11 oo OoCTre 1ot v1wuylﬁ VT
subeeat ed-core-simlar tg that |
2 P
G 3eids ed in Tabl!897 hel ow . Tabl24 The
Menitob$1 200, s opt ai ned were e#3iat ed As rpna_@ris; t he
Hyqrepyprapph pelalaset XD oat! i e O6Bloyancy!tine, 1848 the
Sagim birsthoriatedex, | e increasd%9n vol ufre of th& dosag
Collpide] sititpn dioxidel t s are recorded®in Table 8 bel-2w. Tablle

Tdexanple 3 A gastric r

etenti o0 drug d

el i ver yl. 24/ st em

core sitvilar t

D that Wu&xd in

Megepinnsicagiea subcoat e
Swixestpl e 1, was coat ed

wi th an outer

coati ng

Algongpeesi ti on nenti oned

in Tab’4359 bel o

Sddaim Bitasbddates obt ai ned

wer e eusd7uat ed

Sddivtestarelgglycotde t 0 f | oat

, | .e.2byoyancy

Mamgtbl $m@s i ndex, 1.e. |

ncr easg.99n vol u

PdlpfidlpyhoRddne wht K-BFp

recordegko n Tab

Tal@bl e 10 Exanple 4 A ¢

astricapgtentio

Twaeabem conprising a su

bcoat egggor € si

WCoalablte 9 wWéight
Agaitt ef)sionls 25% dy

me of the dosags

n drug delivery
mlar to that

tveigh, of shiectoteh e

e 10 bel ow.

OWRLEbak N exanpl e 1,

was

coated Wth an

outer coating_

NGREPRgI T on mentioned

I Tablg; 11T bet

Woated to a weight

Sodium bicarbonate 8.82 gain of about 18% by
Eudragit 1.-100-55 35.29 weight

Eudragit S-100 8.82

Mannitol SD 25 35.29

Sodium starch glycolate 10.29

Tween 20 0.59

Polyethylene glycol (PEG 400) 1.47

Talc 2.35

Diethyl phthalate 6.62

Top Coat

Baclofen 7.5 Coated to a weight
Polyvinylpyrrolidone (Povidone K- 1.50 gain of about 1.5%
30)

Tale 2.25

Tween 20 0.40

Baclofen, fumaric acid, mannitol, hydroxypropyl cellulose, sodium bicarbonate, colloidal silicon

dioxide, talc and magnesium stearate were mixed to obtain a blend and this was filled in size 0

hard gelatin capsules. The filled capsules were coated with a coating suspension containing

alginic acid, sodium bicarbonate, sodium starch glycolate, mannitol, povidone, talc, Tween 20 in
isopropyl alcohol to a weight gain of about 25% by weight of the core capsules. This was
followed by introduction of the outer coat using a coating solution comprising Noveon AAI,

sodium bicarbonate, Eudragit L-100-55, Eudragit S-100, mannitol, sodium starch glycolate,
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Tabl e 11 The tablets thus obtained were eval uated as
regards the tinme required to float, i.e. buoyancy

wao pove/10@8x t he swelling index, i.e. increase iPCTIN20058000091
of the dosage form The results are recorded in Table
12 bel ow. Table 12 Exanple 5 A gastric retention drug

Tviteh 20| PEV, Blsihe tietgNFHthaSdtd1 idpripPleaheldhe es16tidhi being@batédro about

at u in ex le 1, was coated w.th out er
18l v TS RGP ST et raptiets B HE A e 20 wes
intloduddd@nttBdtpided touSwe it apinad abart e .58y akidgh @datas sbRgad GSpurified
a%he time required to float, i.e. buoyancy tine, and
V4%e swel ling index, i.e. increase in volume of the
dosage form The results are recorded in Table 14
retention dru

bel o able 14 Exampl e 6 stri
Thg gy S O APy P Bt "Gt SSPOR p ap gaveous
melifval Ths@@sulés vexaspluated as wagdcbaswedling ihdexaire. Gidtedde in vcl)lume of the

coati ng.co sition nt.i in Table 15 bel ow Tabl e
dospge #ﬁ@%@ﬁ?%&%arfﬁﬁgrdg&na aﬁgég\}?élf’g eval uated as regards

the tinme required to float, i.e. buoyancy tine, and

ghe svve!tl i ng i_rﬂdex, il.;e. Iaifai)liere se ijndv_ol uqeblof tlge

osage form e results corded in Table

bel ow. | Tasbuh6 Exanpl e 7 A gaaling mdeet ention dru

delivery syséiem conprising a subcoated core simlar to

that used I n exafpl golninWas| coagpesinW t h ampEuier
coat i ng—conpasi-tion—n loned in Tablel 17 below Tabl e
17 The t%J lﬁfluq ﬁ%jzcn ned werddeval hat ed34s regards
the ti ﬁédﬁ‘i‘iff@bi t 0~%-8hat A 9”3-himya cy. -9

Example 10
A gastric retention drug delivery system comprising carbidopa and levodopa was prepared as

mentioned in Table 23 below.

Table 23
Ingredients Quantity Quantity (% w/w)
(mg/capsule)
Core
Carbidopa monohydrate 41.3 7.5
Levodopa 150.0 27.27
Fumaric acid 10.0 1.82
Mannitol SD 200 161.7 29.4
Crospovidone 25.0 4.55
Colloidal silicon dioxide 3.0 0.55
Silicified microcrystalline cellulose 150.0 27.27
(Prosolv SMCC 90)
Talc 4.5 0.82
Magnesium stearate 4.5 0.82
Subcoat
Alginic acid 54.35 Coated to a weight
Sodium bicarbonate 10.87 gain of about 20% by
Sodium starch glycolate 27.17 weight of the core
Mannitol SD 25 13.59
Polyvinylpyrrolidone (PVP K-90F) 16.30
Talc 3.26

Tween 20 1.09
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10

and the swelling index, i.e. increase in volune of the

dosage form The results are recorded in Table 18
whedsmoPabl e 18 Exanple 8 A gastric retention BETIN2005/000091

delivery system conprising a subcoated core simlar to

that used in exanple 1, was coated with an outer

coating conposition nentioned in Table 19 bel ow. Table

Odier ddae t abl ets thus obtai ned were eval uated as regards
Ndvieen AADEe required to fll oat, #4e. buoypOeied ithea adight | -

Soidiién tivehdnbteg | ndex, 1.je. I ncggase I n Valinge Bbutt hes5%

Ewdagageiobgsm The resullts ar gargcor ded| bynwdigh & tBO core

ERelRW-100abl e 20 Exanplle 9 A gaglri C riedoartli Onyvieh Ugthe

MARkbNES ¥5 SySt em conpri[si ng bagljof en Wasbgaepar ed as

SoURH HREEHydolieel abT € 2 1 Del ovy{)@@ci ofen, fumaric acid, E

TWRABH T Ol rTyor OXypr opyt— cel |y5@se sodi um bi car bonat ¢

PRIty RhdAl s (BEGE) O OXT Ue, talg and Tegnesi um st earat e

TETE€ mXxed to obtarm g —bit t—:nu2 o—tthis, was filled in

Dléﬁﬁ}ﬁafdf’é' d—getatin—capsul essoghe f+l ed capsul es wer e

s VVI lF[ a buall Tg—Susp ||a| of—contarntng—atgnrte

Op‘a nlhtlte%me a;gleuuiléxl é’at; %gf”ﬂ OF%%B?%V?‘

ToplGrehol to a wei ght gain of about 25% by wei ght of the
Cagpdapacapsul es. This was fol l1ewed by ijnfoagdudd i=0rwebdht
Levdiopout er coat usi ng a coatifp sol ut i |cnircaigboitsi 1%gby

PoNeinglpprrdidione @3 KH30Di ¢car bonats) Eudr ggidight-of GEal Sbated
Takudragit S-100, nmanni fol, sa@digam st ar|clore

Twgky2zml at e, Tween 20, PEG talx3and di gthyl phthalate |n

1 sopropyl aI cohor the solution being coated to abou
18% by we Fi nal | a. top coat conprising
Thsa%ﬂte&rCéwui Soiedbi k2 %@enttan@rlgﬁﬁnpffmﬁvezo was
i ntroduced on the capsules to a wei ght gain of about
1.5% using a coating solution in purified water. The
capsul es thus obt ai ned wdr@mPliid to float i mediately
A $BI9I8 rdt¢HBA @ delivirodystefl BRpiSsit A LI feh whb &eﬁﬁ@cﬁé&l 1Bshti¥RKI8n Table
245 val uated as regards the swelling index, 1.e. increase
Ho%ol ume of the

Table 24
Ingredients Quantity Quantity (% w/w)
(mg/capsule)

Core

Baclofen 22.5 5.49
Fumaric acid 10.0 2.44
Mannitol SD 200 200.5 48.90
Noveon AAl 108.0 26.34
Sodium bicarbonate 54.0 13.17
Colloidal silicon dioxide 5.0 1.22
Talc : 5.0 1.22
Magnesium stearate 5.0 1.22

The core was obtained by blending the excipients with baclofen and filling it in a hard gelatin

capsule. The capsule was then coated with a subcoat and outer coat similar to examples above.
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dosage form The results are recorded in Table 22
bel ow. Table 22 Exanple 10 A gastric retention drug

waledosaeryg3 syst em conpri si ng car bi dopa and | evoRGPEN2085000091

prepared as nentioned in Table 23 bel ow. Table 23The
coated capsul es were prepared as nentioned in exanpl es

above.

ARG

g%c(gcgar ed

Exanpl e 11 A gastr Egamhgieent i on drug delivery
' bacl of en was

e s R

ntio

e

23Hekrvdi Ng the excipients w th bacl of en and filling it

in a hard gelatin capsule.
with a subcoat and outer

cgﬁlge $

m | ar

apsul e was then coated

to exanpl es

above. bgaagibits 12 A gagt Quntitgtegtabn) Or Qgastel i(vewk )

cé¢st em conpri si ng bacl of en was obtal ned as nenti oned|

Rdcibfelabl e 25 bel ow. Tal

e 25Thgscoat ed

tabl ets3gnere

Fehtiakned as nentioned

N exanphes abo

VE. The qpre

MeRALEEh ¥od N The sSubcoa

T Wasgiaged in

00 36F70.0 11

Crodoviabt PH 4.5 buffer | TT Wags jound That theg pubcoat ed
SJIRI Blabdnaiael Ned at the base;pf The VESSer gl began
Sif AR I RUEALE BfE [A00UL K3t o5 ard 6ghly

PR RARE shhyed 1n about| 6 minutes. The| subcoated cores
PR Lk (ﬂe@\hﬂ lTOf guter L&)ﬂLdﬂu praced i, 00t —of
Cotlolth Liifdohy affflcPH o S—huffer—siretabi gts—werge;

. ar gareta as—regat ds—the—t+n cquﬁ’e o T aac,—1—¢€
L A IR SR WS- R R v
Muugﬁ Gy e, —ant—thRe—Swer—i g+ haexXx,—+—©- i%cT'ease

il urlﬁxﬂfa!l‘atg‘ +ha Ancadp -F_nrms' ha racihill + o QrOb r-ecoFr
S ulic— Ul CTITc " UuooaycT TorTi1rmm 11T 1T Cour o AT C— 1TCCU1 —d
e?..“’?‘«h' 26—bel-ow—Tabl-e—26-Whil-e—theirventi-on—has
r8 cri Blgﬁné Iyl ¢rence 2tbo9speci fii c %*ﬁ‘iﬁf W? 5
( done for gain abo

weight of the core

Subcoat

Alginic acid 60.39 Coated to a weight
Sodium bicarbonate 12.08 gain of about 20% by
Sodium starch glycolate 30.20 weight of the seal
Mannitol SD 25 15.10 coated core
Polyvinylpyrrolidone (PVP K-90F) 18.12

Talc 3.62

Tween 20 1.21

Quter coat

Noveon AA1 4.00 Coated to a weight
Sodium bicarbonate 8.00 gain of about 12% by
Eudragit L-100-55 31.99 weight of the core
Eudragit S-100 8.00 with the seal coat and
Mannitol SD 25 31.99 the subcoat

Sodium starch glycolate 9.33

Tween 20 0.53

Polyethylene glycol (PEG 400) . 1.33

Talc 2.13

Diethyl phthalate 4.00

Top Coat

Baclofen 7.5 Coated to a weight
Polyvinylpyrrolidone (PVP K-30) 1.50 gain of about 1.2% by
Talc 2.25 weight of the coated
Tween 20 0.40 core
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purposes of illustration only and should not be
construed to limt the spirit or the scope of the
w0 pooenoiosn. CLAIMS 1. A gastric retention syst ePCT/IN206F000091
formof a coated tablet conprising : (a) a core in the
formof a tablet conprising an agent capabl e of
Tigesatcattatikgs iwlateetﬂﬂﬁhedpa’saﬁaiﬂlbﬁedaﬁ e&b]xﬁpleﬁaio,ve ang ddp) c@ed with the

nda le.co a_coatin

D BT Rra e aps e e Bl ol e ot e subeosted
talléts ﬁmi_ia&neﬂ)w ateclaod ef mervesjalﬁrmﬁs*oeguﬁ tb.mﬁlﬂt@%tetafl"tﬁ’%&g Pminbtes, and

astrijc r elivery systemas clainmed in
&gY§$W%§m%ﬁé?%‘) gﬁgmggent capa%leyof gener ati ng

5 internal pressure is selected froma group conprising

as, generati ng agents i gh swel ] abl e. rs,
T RaERS Pt Brta PERL R bl et Bakituisf o Porkeh fonrct and ph
4.5 wifgnt Tientablety gvedﬁeéviaM@Te& a$ p@ﬁzﬁm}ﬁoﬁﬁm’ zie%dureg t@ flgasid. ibGoyancy time,

tention .system.as cl ai m 2.and_one or nore .
anf fier U A (AT oot e PPy b ndh eftgtorded in
Talllel?g bellelvi very system as clainmed in claim3 wherein one

or nore therapeutically ac&%ﬁe gents is present in an

10 i mmedi ate rel ease form and a nodi fied rel ease

fVoediank 0 |pr oBudden@nimémedi at el y r el easwegind@sdexof one
orasér e of thmiddi@yapeutically active agents, and/or a

nodi f1 ed| rel ease dose of Gbh@igane 010 Hinf f Er €8¢ min 210 min

dqeraEeuf i cal Tyoactive [agemf{s) .| 5. ~Fs@ask r1c3.82 ~4.20

pH £580fé,0n drug del1very sysy@m as Clggared 1 n.epai mad 677

wherern the system has a floatation tTinme of ess than

15 m nutes, when placed in an aqueous nmedium 6. A
Whikesths iwention dag besn despabasiyi thtersnee 0P fist crabodigasnisqthis was done for

putpdls OfF BB SRl dﬁ%daﬂdrbh%lé'nﬁﬂ P cotfiBlgiditl} Qh@@iﬂ%rﬁ;qpé &ope of the

coating conprises : (a) first coating forned
““ﬁﬁﬁmylng a coating conp05|t|on on the tabl et core
15 conpri sing an agent capable of generating interna

pressure on the coat, and (b) a second coating forned
by applying a coating conposition conprising a
filnformng
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pol ymer and one or nore expandabl e conponents on the
first coating 7. A gastric retention drug delivery
W@ y®samosdNPri sing a gastric retenti on syst em BSI/IN2005/000091
claimed in claim6 and one or nore therapeutically
active agents. 8. A gastric retention systemin the
crsamvs of a coated capsule, conprising : (a) a core in

the formof a capsule, the core conprising an agent
L AT eyEn SR G i L et BECHFRIDE § he
coat@ng coranl tidoforarvf exipeladeadpeisiagah iagent foapabROobienerating internal
[ conposition conprising a

applying a coatin
f!olomyo?r?ﬁs 508%%‘?%trarﬁind one or nore expandabl e _
congin@rndxpariablt bextiegpatke be ﬁ{fpﬁﬁn@a qo%ti@%&irﬁpoﬁitiiﬁﬁﬁ(ﬁﬁﬂrig?@ a film-
stemas. clainmed i.n claim8 in the age capabl e
of  gonSRRPE ROVIR BF 5 orJPuE CHPRRCaD(S cupaEraan fedRHE core
2. OA @uqricmations dmng dgasrgsaenak chgnade Blagn 1 hg@fe!ixytthe agent capable of
| | abl. nmers, superdisintegrants.and m xtures ,
vt aelargRer /s SRl B earrdragr o e preeliud dsps bty
covefisblspalgnes, gasdr disifitesrafite frid iRtusds Shepdvfas c{ained |nt
actjve agents

5. i B B or e AR ot G T vy 6 i e o lamed i
odlzamresd ofe @lnairenhtRpydtied]8i ot uge@s. NOr e '

th ticall cij.ve agents is.present.in an .
o RLREESRL LB, S5 AR Mrere o mor
fterapetidcafly avtivdeagamts isnpresdhiathehyimheteeSteRrgeFose ad/orOR& modified

: ; h
AT L LR AT R o T
tabigveaggents,iaoddol y ndified eclage Bése 9f thelsdme br @iﬁi’él_teﬁi therapeutically active
retention drug delivery systemas clainmed in claim 10,
ﬁﬁé}gin the systemis capable of instantaneously

5. fA gatingfentibre drupl datiedly systea aclai@®d Sn BRh Univhel@n the system has a

i C.retenti,on stemin the formof a coated
BRSO R4S Fin S s o0 B e ek plindabl o
6. dogsirivgetetimorsyses in theddrmaoffd ¢dated agbadt !aﬁl glafnﬁbﬂﬂﬁ‘ dlaby 1, wherein the
gﬁg% *ﬂgza.coatin conposition conprising an agent
capa

e 8‘“&%#%?8 "ng i nternal pressure on the coat,
and@| b) fiat sextiopd ferapdnigabpeyinpat toagng eompskity apmicyiabBt core
ac oa%&rﬂ}gris?n%%%éei:n Icz%gblce:% ernler%%ir?ggin%mal pressure on the coat, and
(b) a second coating formed by applying a coating composition comprising a film-
forming polymer and one of more expandable components on the first coating
7. A gastric retention drug delivery system comprising a gastric retention system as claimed in
claim 6 and one or more therapeutically active agents.
8. A gastric retention system in the form of a coated capsule, comprising :
(a) a core in the form of a capsule, the core comprising an agent capable of generating
internal pressure on the coating, and
(b) an expandable coating formed by applying a coating composition comprising a film-
forming polymer and one or more expandable components on the capsule core.
9. A gastric retention system as claimed in claim 8 wherein the agent capable of generating
internal pressure is selected from a group comprising gas generating agents, highly swellable

polymers, superdisintegrants and mixtures thereof.
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filmfopning polyner and one or nore expandabl e
conponents on the first coating. 14. A gastric
WO 2108101980 drug del i very system conprising a geSI/IN2005/000091
retention systemas clainmed in claim 13 and one or
nore therapeutically active agents. 15. A process for
10c (Aaga'suﬁig réerttiabldely delivee patethcotpiieing @ FtiSictgtiaPPistnng cimed in

onposi tipon co i sin andable component s
R Ay B RnE e B EErR L SERaGAE n 5 non- sl vent
llvé;hgz(slre retention drug delivery system as claimed in claim 10 wherein one or more
therapeutically active agents is present in an immediate release form and/or in a modified
5 release form to provide an immediately releasing dose of one or more of the therapeutically
active agents, and/or a modified release dose of the same or different therapeutically active
agent(s).
12. A gastric retention drug delivery system as claimed in claim 10, wherein the system is
capable of instantaneously floating, when placed in an aqueous medium.
10 13. A gastric retention system in the form of a coated capsule as claimed in claim 6, wherein the
expandable coating comprises :
(a) a first coating formed by applying a coating composition comprising an agent capable
of generating internal pressure on the coat, and
(b) a second expandable coating formed by applying a coating composition comprising a
15 film-forming polymer and one or more expandable components on the first coating.
14. A gastric retention drug delivery system comprising a gastric retention system as claimed in
claim 13 and one or more therapeutically active agents.
15. A process for coating a tablet or capsule core comprising applying a coating composition
comprising expandable components in a dry powder form or sﬁspended in a non-solvent

20 vehicle.
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