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drug into the gastrointestinal fluids may not the same as the rate at which it releases the drug intd
25 a test aqueous fluid because the gastrointestinal fluid’s pH, composition and agitation intensity
change with the specific location of thé drug delivery system in the gastrointestinal tract i.e. from
the stomach fo the colon, fasted versus fed stéte, 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
30 drugs have an "absorption window" i.e. they are abs_brbed only from the upper parts of the
gastrointestinal tract, whereas there are others whose absorption from the colon is not uwniform or -
complete. Thus, the location of the controlled drug delivery system in the gastrointestinal tract as
well as the rate at which the controlled dmg delivery system moves from the stomach to the colon

represent important factors that need to be congidered it the design of an oral controlled drug -



control). The spatial control can be achieved by prol onging the period of
retention of the system5 in the stomach. Gastric retention systens are al so
beneficial when the drug is effective locally in the stomach. Drugs
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capable of retalmn_g this size in the gastric fluids for long periods under agitational conditions
created by gasiric motility. Such large intact systems cannot be emptied until the arrival of the
- interdigestive migrating motor complex at the beginning of the interdigestive phase. The
combination of increase in size and floatation results in increased gastric retention of the system.

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

(A) _ Swellable gastric retention floating matrix drug delivery systems :

The term “swellable gastric retention ﬂeating 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



ether of cellulose, polyacrylic acid or its pharnmaceutically acceptable
salt, a drug, and an effective anount of effervescent foam ng agent.
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United States patent number 5,783,212 (‘212 patent, priority date Feb 2, 1996} assigned to
30 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 swe]la'ble,
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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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
30 6,861,072. '

B3 Gas generating comnoéition in an expandable uplymer enveloﬁe or pouch ;-
United States patent number 3,786,813 ('813 patent, priority date Dec 27, 1972} assigned fo Alza

Corporation, claims a drug delivery device for the controlled and continuous administration of a



containing said drug and retained by said polyner envel ope, whereby drug is
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the gas gm@i’@ﬁ;@@:_ﬁ@fﬁ&ﬁfb@!ﬂia@cfsagerf&nﬁwﬁilﬁﬁﬁg@ﬁﬂﬁcﬁdtﬁ&uc@%ﬁl&pnégﬁte@&nﬁlwgt w:c th
gastric juice. The hag is.construct with .a po nmenbr ane e of a
Tonol ayer ol TP IR R PO AP LR ob T g aies Pt e

t herein, aagknt dnmletdiﬁlamg emdaatoxidaer m@wmabkpatﬁsﬁmznﬁmdowm bxpahdablesy st ens

gAL S that the.rel acti.ve

of the '89Q 5c€b ne se of th
i ngredi ent oa%% ore c—?P & r?’t“}goaf ?oaﬁ noélg ého&e Oppnmcgfa fﬁl’e%memﬁé’ @anr in)cli Bf the
pol ymer2sf i kmafidablaicorgpontre os foe lveface of 2 tablet or 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 filn formiﬁg 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.

30 United States patent number 6,29'0,989 (*989 patent, priority date Jan 14, 1997) assigned to LTS
Lohmann Therapie-Systeme AQ, 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



15 United States patent nunber 6,776,999 ('999 patent, priority date Cct 30,
1998) assigned to LTS Lohmann Therapi e- Systene AG clains a swall owabl e,
gastroretentive device, which delays passage of the device through the

pyl orus of the stomach of an orally ingestible pharnmaceutical form and

rel eases atv® ¥4¥101%i¥e pharmaceutically active conmpound PRIVE285/4P0081 | ed
manner, said device conprising: (a) a pharmaceutical formwhich contains at
| east one pharnaceutically active 20 conpound; égg an expandabl e conponent
whi ch generdtess fgasomnng ba sadhet. vihe Wgaé%"?‘i *éa‘ih‘v“:ﬁ th%ﬁﬁf“’e(cé’?lp%fm 8F’§/gﬁ‘ér| c

menbrane systemanh ol el @ﬂ%ﬁﬂﬁﬁ%ﬁﬁ@ndﬁﬁ@ﬁﬂ%ﬂfa&ﬂoﬁhﬁﬂ& z(rbéans’ntbf)ve and
i s expandabl e by the gas generat ed by

cont act tric
jui ce, whepwaiyllipgike ‘-’ﬂﬁo‘rffﬁlﬁﬂsi” g %W&ﬁ‘éﬂl@ﬁ@t &ﬁ‘ﬁ@%‘ﬁ‘ﬁ‘fli‘tgse@%belp ?’E Bla% nenber

sel ect ed f {OMEdI6r GRMRA &ORSIE foRSindthe sa8halli Cr Opor ous nenbrane, a porous
menbrane and a conbi nati on of any of the foregoing with a 25 non-porous

polymer3film The patent teaches a device in the formof a sachet, which for
the pur p0§@3pﬂﬂlcaftxaﬁhﬁﬂlﬂeﬁwmﬂm%ﬂﬂ(ﬂli’B}iateaf, pﬁdht}aﬂtﬂle Tan o, it $us$) as&gmadbeLT$ | | ed

| nt o nar d bamETH FEpsaPiEet A A  RAtE R IRIRBGR B OHOT2B0B AP 805 T

patent, d pr th@ rghsﬁ:r&imtéﬁin@l et wit a p&ﬁ&géddﬁﬁﬁ*um?ﬁgdm the%nﬂﬁb@b@wl[ﬁévebmﬂsre nt
Limte astro-retent osage form of |evo

adni ni str ai"’ﬁ%’ﬁﬁ“t &* e“ﬁ?fl?%??fnpf’?\enh%fgtae ?yﬂtg’gég?emteé §?Sd“p3%§%qaécpgnﬁ %Stn% lﬁ‘%e i'sing (a)
a tabl eb cmmag &l cngstracted wieh apdtrier emainbrymeafdde of 4 mmohwa@ﬁlnvf«hwl‘ewomp&e a

bi nder, and phar naceut | acce I - ; bl e of
rel easi ng Ee}fl"’l% E F6x7 ¢ entq%cakxéhgﬁe dat\%lsﬁ %"qsg’%% rgi%gﬁf'r %%%gksaag%a%%gggﬁ
expandabl ethe lagstémsphthh 1890 amh‘ﬂ@rpapmtsnmblyetharthb Eumméﬂtlaaivﬁyn@ﬂ@i apet neabl e,

monbr ane 6, V0, 2008401953, PG LNRAOR|A0R0 0,51 Rl kb, L bl ot

wher ei n t he” nenbrane "expa ds as a result o e re eas€ of carbon d|0X|de
fromthe gas-generating agent upon contact with the gastric juice, whereby

the dogagey Wd%‘taté@ﬁ:ﬁt&ﬁ%ﬁmf:é?% TROEE J9 P:Réh'i Spnbf‘t&(aaﬂe loR: R4 99%5‘555:1?1&8% ptg C

sphi ncter. t hou application cfaims systenms wherein

dr ug- cont al-vimign dhrevie-Btstear 4G dejpercwaiyvals. espamgabecevigasihivhéakabl e . 5
Tembr ane, LhGOSEL i Ao R he R &l LU S RIS TR hiubdltea

dr ug- cont al ning tablet is Tntroduced into a sachet or pouch imade of an

expandabl eforrg agd feippish relant engophapuAcpriically| B romporBA R A sentrofipbmpets siid

appl i cat i ofevile 8smpihe: Cth}%@hﬁl%ﬁce%ﬁcaﬁmﬁﬁﬁﬁb bétLaat leMoﬁeQJhEEﬁﬁcdaMcaﬁ?@dtﬁéé ng a
coatlng%conposml nprising a fllmgormn yner and an ex andabl e

conponéht EFFPPIRE: (53 it Peaeiablp commong afie sene’at&éa émc“B?"é“tWé S iERB A or
coating su@ha aolﬁﬁmamma@asﬁﬁmt\hﬁcmﬂﬁ&ﬂo@ﬁas@s co}@oh@m €@l andb)eBpeuhe core.

(O Gas generatl copyposi ti on at dvmth : States -
Pat ent No.' fxaa@ia%%sl@z {ﬁgf%“bg??ﬁ?a@ﬁ% (ﬁ)r F‘iﬂnlcto ‘%’/g‘e g—‘iﬁrgasém J“i“ﬁﬂ&’“&’é’ t#"@;ned to
Zai dan  HopdlymeBt ﬂ‘emhﬂﬁﬁa}rst&ﬁg@immsmméydﬂoﬂéanhemﬂ)b&lleﬂ&ﬁﬁorﬁthé @robitaatisting of N wWhi ch
granul es cont ai n d| um bhi car bon an 0, n I rolidone
oo cont edt MTROR A myPegrs bl SFRIBEOR SrarkBRIET afog R R | be
f urt hees coamedrons péiymaer SimpElespatent toacienh Wevigs ke fahiofe shagl edlickridr the

purposes of facilitating administration and handling, can be filled into a container made of

physiologiéally acceptable material, for example into bard gelatin capsules.

PCT publication number WO 04032906A1 (‘906 patent, priority date Oct 11, 2002) assigned to
30  DepoMed Development Lirnited, claims a gastro-retentive dosage form of levodopa for oral
administration to a patient in need thereof, said dosage form comprising (a) a tablet compriéing 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



‘pepstatin and hydroxypropyl nethylcellulose to formfloating m nicapsul es of
a dianeter in the range of 0.1 to 2 mm The drawback of this systemis that
the m ni capsul es are nuch smaller in size than required for |ong durations
of retention in the stomach. Further, the hydroxypropyl 20 nethyl cell ul ose
Iayer on t ranules is not an expandabl e polynmer film t hat gel S

cont acw(ﬁ%{”ﬁ 104353 aqueous nedium United States Paten"?églﬁlfz((’3}’1‘1)(0@312‘17f 905 (' 905
patent priority date Feb 24, 1986) assigned to Eisai . discloses

granul es conpri si tai ni ng cor | ayer
conpri si ngS“er@‘dg’(S(ﬁliel}%%le&a‘%% fg%maﬂ‘H“%F ?S’ Sﬁéeisgﬁ f%e egﬁseo %e%g cé)}altH egof an
expandabl efrfolbengk-gédetaing éé&lh@pt@fbohtﬁitemﬂheﬁe feastricr jivej whangpyi the tidsegesfoomach, t he

O e e S B BT P8l SRR A 08K Ogng the
coatings wetkss uiaen tre dug-abtagingaoreoaps i @veeod by at ¢xpasipsle.caas-dipdrmeehle f | oat
(271 pat oREm e B oy R SO ST Doy ek FAelR b REn i, p T
claims an mtrfacﬁmdemtmemachbpsag@mh cnada clbanpfrxpfsldtrhje gassimgerrieplde Pelpripd Alspitol
el VS r S PGl S5 ARSRARALE TGRS ORGP SRtne 7 el 11
opt i onal | ycqatay me&:ﬂtqnmhiwmwcém &ivining Pelxmﬁqunér&t@xméﬁb@l Wmémﬁh'f enibe i s
provi ded w ! GOTRE b Sdnsitbn drRASTrthdRra 7 VWO
2005/ 1019839&%25?’;?@%ngﬁggg?ea%gg%@gﬁ%g%rés) one Hggm I} 51 i sr a gaae

gener atl ngtablayecapayielcarhe ot her layer is a barrier layer enclosing the
generated gas, and wherein the first conponent is separated fromthe second
t he Iayers of the float| ng generating system The patent
exenpl i fi eSldosalp@eCEURY COMURBHE] 49alp pitbpalyies R § sing- a core conprising the

active i ngU%@Bd%tes\t%feﬁt qua;t 1%@' 6vd E*dso %Qteﬁtnﬁ%ng% ﬁng@ nerAtbisiged RYRIdaaNd an
out er hydr ophobi c_ pol fayer oated . pellets

f . the
with ef f er YeidtBiseibwsic pﬂa@ht@ %&%&Fﬁﬁt"%ﬁéé“l ’gﬁmiqqﬂtof} v I BIUFS STYEBr m  The
pat ent ;¢loespdiuROficatiofiait Q&%s@&lﬁ?’d&&ﬂ@%@dﬁﬁbﬁrt E‘J@tefi%iﬁ&dlaﬁby of Byt dxigrory]

conposi tion ising a film.formn ol and an.expandahl e conponent
on the surPgd &E‘f“’%? trgad? e thsp Brsct‘if‘tgd ?{@f SWF“%P SPoEGE ¢ t““’dﬂ%?“f% such a

co trrpoz iti Oﬁhgétgtni dna hgdtgiy@ﬁ@qu-ﬁeﬂ@tdeadﬂbﬁﬁo ﬁii‘m(ﬂ%tﬂﬁighﬁnﬁ?fsﬁ?s o déd@:te&r of tlhta he prior
arts describe ove di se. 0 ac ric.re i on_dr.ug del.ivery
Syt em. it 0500 b Zreing fragoasst fRCude B Redub Eerlis A7 i o o
coating, oOsize ﬁathquareﬂﬁbrhlodg Gfiratiqns @p aatenngt Butbé stamfsqhs Farhey shm@dﬁmmrqiyﬂ e

coat | NGy CO{IK& Slcetllul?)sesl er on, %V Cantes 2 notS a{nneg a?ﬂdab? po e% %ﬁ B Al et eln g tabl et
or capSul e co Te conp n agent cap eher at I'ng T nterna pressure
are 15 coaMEMmeﬂMmamma&umﬂgmconpos|t|on conprising a filmform ng pol yner
and one or nore expandable conponents. OBJECTS OF THE INVENTION It is an
obj ect of the present invention to provide a gastric retention drug delivery
syst em i n Vhited States Patent No. 4,844,905 (905 patent, priority date Feb 24, 1986) assigned to Eisai-Co.

discloses granules comprising a drug containing core; a middle gas-generating layer comprising

25  sodium carbonate and organic acid; and an outer coat of an expandable polymer film. Although
intended for remaining in the stomach, the granules have the disadvantage of small size. Whereas
the coating on the granules works to provide floating granules, we found that when these coatings

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

30  United States patent number 6,284,271 (271 patent, priorit;lf date July 1, 1997) assigned to
Astrazeneca AB, claims an effervescent dosage form comprising, as a first component,
effervescent excipie_nts and as a separate second component, a plurality of individual units
comprising a pharnmaceutically active compound and optionally phannaceuticﬁally acceptable

excipients wherein each unit is provided with a floating generating system comprising at least two



20 formof a coated tablet or capsule coated with an expandabl e coati ng,
such that nost or all of the follow ng desirable objectives are achieved
sinmultaneously : the coating allows rapid perneation of water into the core
to activate the agent capable of generating internal pressure on the coat

t he core arWiOcoéatiordsx bot h capabl e of expansion 25 eit pet/tiaes/swosog or the
coat or both may be fornulated so as to control the rate of release of the
therapeutically active agent the systemrapidly achieves both buoyancy and
a hi gh degeeetingohysyeht ofigrhich liea gaagdinagtingaleystr and shei dilser phypsiscabariiontlagri ty in
oA BNl b P LI 0 wSRERIR B LOBMALC T, WA e B SLURY U1 @ POD
generation 0O hter 8Ssire the coa mal Nt ai ns e origlnal shape
of the devéommonspby tbcq@ms piche fleahag goperetng spegm. ti[ée desnit greowplifies dopagy fadas t he

t her apeut i t. Jl.n.i It S i i ed

rel eag e foﬁ%rél%p%{s %ﬂsﬂsr%%gggdg QO@FEE%E%OEIS vgo%%ﬁér?ééﬁgeﬁﬁthgﬁ nIé)KEblleg%:t of the
present3 i ngeaeretingriayeo apt ev efer bydepababid polyrear daver, dellosspd tharmiciap ablthe copted

expandi ng g %ﬁ%&g@&dﬁ&&%@%@yéﬁﬁesh?n ffea a@a&tdols;ge %Hﬁ' ms%m dde Oive a

feeling of satiet use i n contr ol obesity OF THE
| NVENTI ON q%élsiiﬁsé%m@ap@@rwﬂ@ﬂ forapdbreecating aacogagquccorr@t@mﬁa ’61ﬁ1 Bygpemin the

formof a W&%Jﬁ%&hmfe coﬁ@&éﬁlo%,thevyﬁﬁ&c@bﬁa fhe: &9@;@&1@901—@ QFPHbHEESPNE OF
nore filmform pol-yners and one or nore xga | e components, the

syst em bei $PgIRESPEA CUBPSILPR RN EFiSHECs PR POIRPRURFOER y and capable of
expandipg to a size suitable for retention of the systemin the stomach. 10
DETAI LED DESCRI PTI ON OF THE | NVENT| ON The present i nvent| on provides a
gastric relNeRtf 8 PEfsTE Fpsen RS at Ee T ) drog SAHPYSIFRE . (a) a

core in thehdam Mdlet ar & a@lmﬁ& c&@ﬁmfohﬁdl Whaﬂeﬁﬁ@damee:amgl @ téat:h gerebabf ng
internal pressure on q@ %@3 andabl e &tl formed by
appl yi ng a""B%HME HE° %’ﬁrﬁaé‘ﬁnﬁ%ﬁ %‘i’?f)‘f‘qgscf’ Sﬁ“”f‘% I r‘°n a’fecﬁ“f?f‘ﬁ@g?ﬁ F%hd one or
nmore ex pandmadnea fhb]&p@rbelﬂ;txl% com cbiirisingh @fenc@psble Jﬂ‘genamg frh8 pRepadre of

achi evwg fl te?t aghl on _rapi Tf%’ aigd IS ex andgghﬁ to a %gltablle for
retention Of the s§yste i3 Oﬁ%oﬁﬁ’g "2 30 mﬂ)‘P%é’@ e’iﬁ AP§ 6h "o

provi des aexga@ahia@mpeﬂeatatl on systemin the formof a coat ed capsul e,
conprising :

OBJECTS OF THE INVENTION _ ‘
Itisan object of the present invention to provide a gasiric retention drug delivery system in the
20 form of a coated tablet or capsule coated with an expandable coating, such that most or all of the
following desirable objectives are achieved simultaneously :
e the coating allows rapid permeation of water into the core to activate the agent capable of
generating internal pressure on the coat ' - 4
» the core and coat are both capable of expansion
25 . either the core or the coat or both may be formulated so as to control the rate of release of
the therapeutically active agent , |
« the system rapidly achieves both buoyancy and a high degree of swelling
s the coating maintains its physical integrity in contrast to known ﬁlm—fonning
compositions which may burst or rupture upon generation of internal pressure
30 s the coating maintains the original shape of the device upon exﬁansion
e the system may be designed to provide the therapeutically active agent in immediate =

release form and in modified release form.



(a) a core in the formof a capsule, the core conprising an agent capabl e of
generating internal pressure on the coating, and 25 (b) an expandabl e
coating formed by applying a coating conposition conprising a film form ng
pol ymer and one or nore expandabl e conmponents on the ca I The
system i s v/ w1Bs achi evi ng si mul taneously the dual @Z@?‘Qﬁfﬁ@ﬁ% operties
of instantaneous floatation and expandability to a size suitable for '
retention of the systemin the stomach. 30 The gastric retention i%/s’%/em of
the presentlt isrlsern] irchelhe preswr IERHoR e PIREe & SHES HtieT BRI 2PRE fe |
agent . Gastdpsmdih@iRokiE iBYHtR80s1Pin thd gasPlceBARMhmEMVE LV »Reelidpat sadityiat

i ncl ude the _therageuti cally active ingredient are capable of swelling and
floating i MtHEOYREPEEnvi ronment. Due to its expansion in the stomach,

it gives a feeling of satiety, thereby reducing the appetite and thus is
useful in contral o ' 2005/ 101983 PCT/ 1N20051000091 The
present i nﬁW&RYa({)E%E&WO gastric retention drug delivery system
conpri si ng e prdd@t apention Qalkley tag ighstl @Getidn, syvitah dh tisybtre vf ksoatskfablkt om
providing inproved deljvery of the therapeuticall ive nt t ai ned
Pher ei n. THERERel SECOLTCRI G SEPT78 OBy Bt ey Bt w4 or BRI 21 {10

t he coat i ngxgnddbiztdompdiiests.tthesysipe btihg edphye afchivengfipetation tbidly andigepbide osed i n
the gastric_b5 retention. li.ve ) present invention nay be
sel ected fre(j)‘?ra\nfhﬁ%% of (r%hvh%ﬁg?"rg?%znw” é#%eo%’%%ﬁ%gésset&%ﬁgpar ations, drugs used
for al ztvei mer's di sease, anaesthetics, acronegaly agents, anal gesics,

anti ast hmaty ) tfﬁ?ﬁg %.ﬁ@ 'M’WI ants and antithronbotic agents,
anti convul sa]%f‘%l,l' gl’{%l ia g(iigs antrenetics, antiglaucoma, antihistam nes,
ant i - i nf ectThe epresgenigentiona providesr ki 2aS0n ssterdiom ispitem o éhe fgarnfse cepiad ehlelunat i c
agents, antj, dics and anticholinergic 10 agents, antitussives, carbonic

| ~anhydrase in I tors, cardiovascul ar agents, cholinesterase inhibitors,

treat ment of (ACNSrelindes fgen of 2 tailis cormirising ameasnt capshle of gapetiRRdBlenEhPEBTHEE 91 br osi s
managengnt, dopagdfend eceptor agoni sts, endonetriosis nanagenent, erectile
dysfunction therapy, fertility agents, gastrointestipal agents,

i munonodul aPbfs SstablRINGEUISTTRYSSI (RRlINE $ePRSRG CONPRIIOR CQMPRAgY & il
preparati ?ns, Mﬁggmglﬁmm&{c_sx mﬂﬁ@kﬁﬁ?ﬂb@?oﬁg@eﬁgb@&e taﬁﬁ%cﬁ)&por osis 15 o
managenent,_par asynpat hom net.i ¢s, prastagl andins, ps ot her apeuti c._agents,
sedatives, LUfiy isccépaétﬁo"ftafﬂaﬁ‘ﬁ‘tﬁ ﬁ"%fa’z"‘éff epidly; gpgds Efg’é%‘}ég% 0 8181 Sﬂfafﬂﬁé?ft s,

st er oi ds anetettion shhes sterhethe @b@achf the gastric retention system of the
present_invention includes an agent capable of generating internal

pr essur®. The agent generating internal pressure may be sel ected from gas
20 gener at i'Thg pageéah insention els® providesen Fuisigih katentioe bylsizhil ie theafboynef & coated capsule,

superdi si ntear ant s and m xtures thereof. 'The gas generating agent used in
the core of°the &astri c retention drug delivery systemof the present

i nvention ney & eetwdee frns piagpdapsubeotip core imptrisiag argaeagcaickls of pemeratirgrinteralt act

with the gastr] | ui-d, i nclude a gas generating couple. Gas
gener ati ng con%%%‘é%’to}sﬁ}gﬁ%#igﬁaqggbe used in the present invention include

sol i ds Bhat (b} e exrewlablasoatbgplomied | tyyapplyigon cefitiog icotepagition comprising a film-
forming polymer and one or more expandable components on the capsule core.
The system is capable of achieving simultaneously the dual desirable properties of instantaneous

floatation and expandability to a size suitable for retention of the system in the stomach.

30  The gasiric retention system of the present invention may or may not include a therapeutically
active agent. Gasiric 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 tfo its expansion in the stomach, it gives a feeling of satiety, thereby reducing the appetite and

thus is useful in control of obesity.



25 nitrogen, for exanple under ‘the action of body Tiuid or the “hydrogen ions
present therein. Exanples include carbonates such as cal ci um carbonat e,

bi carbonat es such as sodi um or potassi um bi carbonate, sulfites such as
sodiumsulfite, sodiumbisulfite, or sodiumnetabisulfite, and the like,
anmoni um ¢ odi um azide or mxtures thereof. T y be
used along&g?aﬁﬁgggiblnatlon with an acid source as a- ggéﬁﬁgﬁébﬁFﬂﬁg
couple. The acid source may be 30 an edible organic acid, a salt of an
edi bl e orgapi c_ac t t LARR GmpRGhgy that
may be use3ﬂ Rrefe&ggwg O?lr%l:%a%%‘g&s J]EJSﬁRargfe%ms uc ?ﬁl?‘%ngm d, tglr t aréldc aci d,
fumari c acithdrapentiedllyi sstivecaint, adisbrdystem de juepful gin rewding ieireved ekveni ef Hei d,
acrylic aciygd, E&ﬁcﬁtﬂpgg‘[ gén{ Sonta A e 'Pﬁe%erap‘a&ﬁﬁl%pictw%t% BE gRghORate is
used as the p gener at i ng agent anic acid nay also be a
pol yrer , f6wG@ﬁ&ﬂﬁk@0§wgy¢b@ﬁé%$ﬂwﬁ@@VﬁﬁW§mﬁﬁGﬁwﬁﬁgﬂyﬁﬁb§w@ééﬁi%&mﬁﬁrylate
pol yrmer &l éelq)% QRRnl G %@Q%@Qt%% bR \abdilt o 1B elowlnBSviz,
tradenaﬁesk%gﬁﬁgp5? Q} rlagltellhl - 100- yEudraglt( ry S-100, ENoveon AAl
whi ch r eacelogliof Wu@ewrmwa@@sd@gs %Ffb rﬁiéwmit‘éﬁ @Fﬂ%lak@ﬁﬂlﬁt% agpeegely BELh net al

conpounds Ta&lggﬁ&er&hs‘sm&% AR GerahenBENARGhLNankS @1 amtitbritolidr e i d
sources and may al so have properties of thensel ves generating internal

pressure byntisgirisnty apffigbelios WHFRCHED ApRglHcs FHHETHENS e tR{ecEYeTREENTS,

gas-gener aEﬁt&Qﬂcﬁi@:ﬁﬁQt aﬂtj?la%é§¢9Qgén& @ﬁ‘tlrﬁéﬁﬁidm agenRg hrﬂﬁpefsﬁa@d{bsamuﬁnn@h@%rb@
about - 50% by wei g the core. les of hig swel | alch}ne%g mer s

t hat mdf bégeﬂ’é‘:eén‘i‘tﬁsst"ﬁe %‘F@@énfmhﬂ’%%nﬂh O8s "’%fd’é‘?ﬁsgu TcAFEl & rating
i nternal pﬁrﬁﬁy&bi’éenie:ﬂﬁ‘akﬂﬂdeﬁ AN d&bReMOICNSI Blirngghtd, 030nﬁdc@ﬂft1vﬂ@| estid aib_rdsiei ght 10

pol yet hyl ene oxi de, lic acid oolyners and.co i i.gh
swel | abi | | PgaseRmy| § 0@ 1B deoERiFo PEAHETS WFERSATPR mErr %?ﬁ“ @}‘% ‘ggf“?ﬂ%’ée
avai | abl e uifigy, fediBiyt deadde rgamnmm Rgdad umbmoinbdmators ammmmiowpmsstvhgr eof .

The highly swel | in rom about
0. S0t o A BETBGIRBhGIE: S HET B T nERar BT Sacrel st ot ha
g an be 1sed1azr@anmhepag@mpatb@ﬁﬁ:bﬂm Qtosgelasiiat |psg:hmﬂérepau'ad hqgrxﬂss:ae:dﬁ;ues]cl ude,

ut are not lim crossl car boxynet cel | ul ose
crossl i nkedH \3“‘%{ %}Irh‘rz%i; O Sgseg%régﬁ%&sflg’% mgﬁ y@é? i éé ion exchange
resins and nlxtures thereof. The superdisintegrants may be used in an anount
ranging f r T offe of the
gastric reltfr gen O?é;ﬁ#%e g%S§ rgt%nt?bﬁes%?nzggn? %lre\ré:é\?ltlta Engﬁﬂ ﬁ%’nﬁ%sc& :%ent gfs%s gd t abl et
20 obt ai nedenblﬁhllg)mwnebgﬁﬂgeaﬁh@wttgemmb lirdernefl prpesves mey h@sqquteé rﬁmail g4pr essur e
wi th phar I cce n aY

el uding EOpRars Bt o iORLE P RERbE Hfmo) g‘*@%‘sh?%%h o B o
conpr i si ngtharepi @hmgaagenm@g@@@ﬁweéap@bme offthagapfee eetantiep ‘irhg 1y systeePEure with
phar maceut iyl ko BrGRBA 2R} ol b @anlE' SmpoRaf mapgenalaék bak dobit EdR@Ee diREmEdi Ng @
therapeutically active agent. The core nmay be honpgenous or heterogeneous,
i.e. (i) ieestigyluiseor gayinglude & 265 SendTHing CoyPlke G2% Soug@ S SAmPRnanisdbal e b capabl e
of generat {@ ik MRkt RLESISH HRIudWRENR tHat t1DEraldl gk UssBecilY BBon GRARE @SSed, or

(ii) it may be a layered core, wherein the active agent_ and the agent
capabl @5 of hitrogen, for example under thie action of body fluid or the hydrogen ions present therein.

Examples include carbonates such as calcium carbonate, bicarbonates such as sodiuvm 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
30  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 orgaﬁic acid may

also be a polymer, for example acrylic acid polymers and copolymers such as acrylate polymers
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generating internal pressure are present in two separate |ayers, further

wherein the | ayers may be |amnar or concentric. A capsule or a tablet core
may be obtai ned using conventional nethods known to a person skilled in the
art. Various Eunches and dies may be used to obtain the core, 30 such as for

exanpl e caP3&18I¢¥hed, standard concave, oval, tri angBFEINARNBOher shapes
conventionally used in the pharmaceutical art. The core of the gastric

retention s.coated w ® i ng film

f or mi ng poar"%’i?@eﬁ ‘?‘Fdﬂ’c?%é&%?m% amOB?(‘pﬁér&%&ef gd(?pn%oh‘édﬁ?%q ggHFrlr\k ?ﬁnnfé%d pol yner s
used 11 Wohidedmt &@H&&ﬁnﬂ@dﬂbm&ﬁ)ﬁlﬁk@@ﬂﬂm or glkaiivearth mefabdolnpoandiolgaewme t 0 a
person skilled in the a suitabl e f Lonuse in the.c t|n Xo) sition
of the pr e%aénﬂ‘efe i's ein%r%]ﬁy aslaéﬂsﬂ B 119 AEOr A cﬂ maﬁoﬁls)?nearv &P 511%1‘35%{/) be used
in the pribsealves gwmttugomtemuiqirmmq b&)s}tellaxgewhamtn tantuct eith grogquenb Imglliome

cr oss! i hicel e Eur et AR TE 5iaR B RR IBLA SR HBE Pty RERY, 0 2¢1
pol ymer meyftisecsed i n an amount ranging from about 0.5%to about 70% by

wei ght of the coating conposition. The present invention also provides a
gastric retention system wherein the expandabl e coating conprises (a) a

first coatfxagrieoehighlpywellsbleyiohgcs Byandynly wehPole tresent doweplidnsisiigedh agent

10 capabl ecaﬁszle%@%ﬁ@éth@%térﬂél%é@ﬁlre PERES B0CarO Rott 11618 A8t highPRBiedu) w%:gﬁﬁcond
expandabl e coating formed by applying a coatl ng corrp05|%| on conprising

filmf& mreyelyresidegittylio ned splymer and @rRpuRea b e oRBavLLY. aprvligweid i ¢ st

coating. Ag ﬁﬁﬁertuhﬁtwrﬁﬁﬁl RE shihad o AIMNBleaher HRIREARM: MoAREYLR, the 188, USed 1N
the first coatl ng, are ead defi ned above. The present invention thus

provi des t#8 H“’E%}‘ﬁ%@f’r&?f a‘s%’elsliﬂ& spelfabli pplypers yaay dipised ip pp agogr dtemg o/ ent i on
system Corﬁ%dt?ﬁlﬂ?cgto?b&u@m‘}@by arelgﬁta)@aidlcgfeJécaﬁlgeeoﬂa&r@ﬁn@mﬂmaabh@mat i ng
conpri sing il m r apd one .o expan ent s
o’ (2 o deaer bR PR FlsHEL BB SHGE T 4B oo et BN Cr o

fi (r]I st Doatsofigm cﬁ?ﬁﬂ}ﬁkﬁﬂl’l‘.@ﬂﬁﬁkeﬁ@&@lﬁﬂkﬁ@f pajahl fz@mﬁolghﬂersadlmgtaﬂclgtgmmd: g essur e
and a second coatin il mf r. and one or. nore
expandabl €~ 5F|Sé[}’?t %ﬁsa ergoéﬂaﬁ%%ts'ép&%ﬁ’fg ﬂsg“%%fén% 267 & oartan%%g inthe
first systfemdbsut@tsmﬂoabom@O%hjewaghi(oﬁﬂiewat| ng in the second system .and 20
may be referred to as an outer coat. The first coating of the second system
may be referred to as a subcoat. The systens are capable of rapid

floatati or_il’hawdree»ip@rgitﬁtib r¢i¢nfion eystemsdizhe pugieniyventibomay bet epnpressecokblethe syst em
in tNe,st ARGkl nFAANIGN & £OTRANGRGS bRk, %xmgﬁﬂééaﬁgvm faiRacQtlgly Coat

corrp05|t| on are se roup conprising ga generatl ng
agents, huagfwmblswm@m @dp’@tlw éu‘ch@u@rgmgsuthﬂr@glﬁmﬂssacawgmh ottthgre@® t her eof .

Cas_gener ajyd 3 %%o&%nwmemﬁ%eﬁreqpam%f%sﬂe%alahg ikt bleliratihy My be

used are d erei n above anpl es of ? bl e pol yners
that nayb&b#aageriigly preertahceeratrientsapd APty fchen e udma P@hwe wigglyaghice gr ades

.of cell ul agét ethbess nBy 65 hetogdaMls BXerddinadhd VL. (Fle faydHekMthix G dftleReBR,

25  ageni with the agent capable 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 conceniric. A capsule or a tablet core may be obtained using conventional methods
known to a person skilled in the art. Various punches and d{es may be used to obtain the core,

30 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
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30 carboxyal kyl cellul oses, hydroxy Cl-4 al kyl cellul oses preferably

hydr oxyet hyl cel | ul ose, hydroxypropyl cel | ul ose, hydroxypropyl

nmet hyl cel | ul ose, nore preferably a high viscosity grade of

hydr oxyet h Icellulose guns of plant, animal, mneral or nthetic origin
such as (i%WOayann %ﬁglnates carrageenan, furcelIaranPHEﬂ$%@ﬂmﬂan1narlne
plants, (ii) guar gum gum arabic, gumtragacanth, karaya 12 WO 2005/101983
PCT/ 1 N2005/ 000091 gum | ocust bean ectin derived fron1terrestr|al
plants, (FPv§utiggadly @Bii &ropbiy g a&réwliﬂ?fégn ﬂ@uﬂ‘h angsupiabig Fo5,15¢ Jelbf £ReHEm

rhamsan gusfpoWBbedT tigPMsent 2IVERIRA, &Hﬁiﬂeﬁdﬂﬂihﬁ-ﬁtﬂnn@)bm@ﬁa{q it 04y beuueddiiin B¢ Nt het i c

iar ches. pieeel GoRYuPard, b S ke s et PR Bl B Ay

copol yner sepobihes, Iﬁﬂiyrﬁi‘a()&-‘acfyﬂlﬂ ked c@éﬂh}ﬂtﬁ rwﬁfvnﬁﬂ: glytbdl€ amiCriistiuvds tthereo iThy| gl ycol

T adendme PEFEBREPET R B K8 Tt e oo REGHRGH Safy P trond® BErDAEF uch as

crossl i nl eedhtpdthy voatiyg @yipogtiendone or crospovi done; copol yners of vinyl
pyrrolidone and vinyl acetate; or mxtures thereof. 10 The highly swell able
pol yners may be used in an anount ranging from about 0.5%to about 40% by
wei ght - of Thmweﬁmanvmgom@musﬁ@dmrgas@(mtmti@ssysiﬁmsﬂp@hdﬂls 'r:maaiyblamwing hat may
be used i rol i done,
cr osa- 11 eS8, £ Hfind Bhmel B Wb oS SR BRHE L SBHET 0T
car box¢ rrel%tmyble sﬁammmg mmrad pregswre methmo@% wddb)aa @Fmdrf-‘yp@éﬂ?iﬁewemgcfﬂ'me? mer

pol yvi nyl pal S b2 35imbrists o4 olines LAl Ge AETdhorat | ves,
nlcrocrystglFﬁgégcerﬁuz%ggﬁgﬁg %ﬁTﬁsoge eri vatlves pha-e bet a- and
gama- cyetreeRle paorpopsnes Q?!éb@tﬁfﬁtﬁ‘)@@g iAzgnts theisan beryseddig g@ﬁ@i@gntﬁt@é@reaﬁm may be

used in ag @BPHNbe fn@-ﬂ%‘aﬂ% ark RORIR B 9005e/0ﬂ19p1%%‘51ﬁm§]196@ s ?\ﬁh%t’c\ﬁ/@f the
coating conposition. The-core is coated to a ~weight gain 0 tq about two

times thebWes o Besistreierion spteamsyg (he eawicagaiph @VS@%&@WWW&HW Grpsule

ermbodiiBentor@indlah @xRh@SRHoating \@hirsRR o fﬂljﬂ-@orﬁlﬁ%tpbﬂﬁleﬂ HAhE & Rdeinddsit Ng a
m xture conpri Sing %g sodi,.um starch - %col at e, . sodi um bi car bfonat e, at | east

one acryl PRSI %‘8 e St PRy ping 2 tphlet o5 gensple ceEee I #tion nmay

further ceomptikisgapiRhtGReH ¢f0gahéraang@ﬁ@m plebsBreaa | larabc@ﬂd Boaﬁhg:dibn@ﬁsmg:han nel
formers s§4 ected from water sol ubl e ex(i% ients s nnlt r{%ﬂ act ose,

hal ogen s ”Blpg PR T Pn I RYF t FYRETRE s hlé"t‘?d

m Xt ures tipeidetlé coafihemeahciarnatm fs(}ﬁmiﬁtr & thawecdnd cazﬁmg aetﬂe sd@oxairsyamnund rangi ng
from 2 out 851'(6)/61-t1\% tg‘goéillt S(Vag)i"he TSECoaAl nOfoffqhe cCO Ittralrgma g-%%iserrec! A The

coat i cgﬁb05| i'on f % ﬁprlsg ﬁngl erss KeetS bbnate and
bi car bo nasxécoas diht symnsaalr« adpablant rea»ldk&datanel e ¢ipamigbibly ts al $8, sudablenosugar s
such as E%ﬁ Iy acceptable acids, and m xtures thereof.
These pH no &?%E?gsﬂ%ﬁf %géla?n an amount ranging fromabout 0.5%to
about 50% by wei ght of the coating conposition. The coating conposition 30
MRy COMPY b8 A ok @ Ba sy 'R A5tk Bhibr cobClohBbitn 24 bikRadiath hire 11 ke,

The anti-tack agent's may
25  group comprising gas generatmg agents, highly swellable polymers, superdisintegrants and

mixtures thereof. Gas generating agents that may be used and the amounts in which they may be
used are defined herein above. Examples of the highly swellable polymers that may be used in the
_presenit iﬁvention mmclude:
» highly swellable grédes of cellulose ethers such as hydroxy C,.4 alkyl Cy.4 alkyl celluloses,
30 carboxyalkyl celluloses, hydroxy Ci4 alkyl celluloses preferably hydroxyethylcellulose ’

hydroxypropylcellulose, hydroxypropyl methylce]lulose more preferably a high wscoszty
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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be used in an anmount ranging from about 0.5%to about 10% by wei ght of the
coating conposition. The coating conposition nmay further conprise

pl asticisers such as Tweens, diethyl phthalate, polyethylene glycols, and
the like, and m xtures thereof. These plasticisers may be used in an anount
rangi ng fr o¥H® a8&IR19806 t 0 about 20% by wei ght of the coaPCHIN0e¥n0siti on. The
13 WD 2005/ 101983 PCT/ | N2005/ 000091 coating conposition nay al so conprise
bi nders conventionally used in the art. The binders may be used in an
anount rangi regmf oot bden gtm,(hediin deovelfom teﬁ@%ﬂbylamrai(ijihmmbial melyaaedlaﬁdvg

conposition @%l rged to
her ein, conprsﬁ(gleg%g%&a{ég%eu?@%a & ?Mgfg%g at’l naﬁﬁk&m’ stg%}?el;on t he
coat . Exanpl esmieshmthtiter sves suthi ssairopylent gb/eqht@mtemhydmwmeth@chnda@dtﬂ@é agent
.capabl e of g 1l Rigssure, and the amounts in which these may
be used ar e%%ﬁ%l?stngg e%?%\rm%%ve% The first coating conposition may further
conpri sé aesupelidpsad pelpgeannd cepelyestseeich po mossHamkeg m]pn@:mfpmwhq mid witbssl i nked
sodi um car bo t l, L50! nge sodium
starch gl ycoI gn%éon 1gdxc n&gy rkgeié‘?l?lgg ﬁgsgb(i??ulpgésoy%er epd?l 151%_ dnﬁl& ¢

super di si nt egnaéqmttmwﬁﬂ,rbml u@édhqltke,an anmount rangi ng from about 0,5%to. about

90% by wei ght i T ﬂ@ﬁ% a wei ght
gain of abgut ‘QEX’% oglé' ou?b%%cgjm%g\e%dgs %ifp(tﬁ e ﬁdok?l Og%fgageggglgai’ nment, a
m xture of alcgpahinersadivily] myodiidens mdolawlﬁvﬁafbeomﬁ@@dlemf starch glycolate is
used tq,o0b I isded core by
15 corrg(r) esg?éoﬂn %J(;%{e;ﬁ%}?& M H@abfelu%egg%ﬁpﬁgrob& g%%rﬁgglo%% ng\r?g t ecﬁ%&ﬁd;)gy known
to a persoby wkightloéthe |cvﬁt1ng h@nmﬁltlon Eranpdagtod puperdisintagtanis bhah A be wyd Belade. ng t he
tablet or &gpsaaé € 1G0T Gmikd ht@ CGOAL- hmadcq;m@ay gmdoaw %ss-mce@bts@almd by

m xing the filmform ng pol yfrer and the ‘one or nore expandabl e conponents,

20 such thearbotxweet@&qsaﬂgw carbonmrd e ntard) soéwgwpréw@mhwh Séprqlvo rRogsfiNRnt
vehi cl e. A L@IRARHL. M%yme&zaﬁ e&gsﬁn@@%%ﬁ%m@m%moﬁ %Q,lsyﬁﬂkem aBlosISpensi on

of the filmformng polyner and wder coatl ng he one or nore

expandabl esteenfrEivaives my Pwtqllmﬁ\mlhﬂf@%ﬂ@r celligasei dﬁ'@"aﬁé’éhﬁﬁ}% @w"a%@%s ent

i nvention @)Jcﬁn@e:d&{rpéﬁd%:?mﬁ d&%ﬁbes m@tﬁﬁwmgmagmﬂ may b€ usddlg @Rbmbnt d@piasi ted on
the 25 tablet or capsul usi n& a suspensi on conprising an agent
&

capabl e of a@ﬁmwﬁgw.ah@wﬂ%’ﬂby ‘ﬁl@%gﬁ CO%‘H%H‘”%E?S‘P@R Tés 5PFp 1Cogted 52

gener at i NQwEigktRhif of ifkoAbHR ﬂp@tﬂﬁéé%twé(@hbﬂ}heﬁoorér\hﬁ 48 EoaBthg @nipedtionSBlovent
vehicl e ensures that the gas-generatin gent d S not start reacting or
%F?fgn%

gener at i ng®BResimeief) the P‘F?éenE &‘Pr"é“t’iog’ ot éat‘f‘e PSIRE ) X {UER CORiPERgY
contache agdmeiseadkSly¥Biic HaTiuhbeadbiiaed att@etione dylidapa pbli-Ret 2aY pdlscaigphi.
suspension of the filmform ng polyner and one or nore expandable 30
conponents in a non-solvent. The filmthus formed is capabl e of expandi ng,
has Iexcep:1 Tivater cdﬁht}b‘ﬁipﬁﬂﬁoﬁﬁd’yﬁﬂ@iehco&@déd lﬁmaiacduh&uy aneptidlaEcipiieeh ﬁel atively
easily. T coa nmet i nstant i nvent.i on s it
bossi bi o SHHELEERTS HERLPOR ML e B SR HRFE RS Shoul d not
have been s[lhﬁfahcﬂ)hlﬁxliﬂy edrih@nctO wiirthd Kkaahd dhixtumes Cieadof. MYcsaehdnad Sorlaewnay bar t he
art.

Tt215e used in an amount ranging from about 0.5% to about 95% by weight of the coating composition.

" The coating composition may further comprise pH modifiers such as carbonate and bicarbonate
salts of é.lkali 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

30 may coniprise 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 compositibn 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 rangirig from about 5% to about 20% by weight of the coating composition. The
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novel coating nmethod al so nmakes it possible to use filmform ng pol yners
having a high 14 WD 2005/101983 PCTI | N2005/ 000091 nol ecul ar wei ght and

pol ymers having high viscosity. Conventional coating nethods make it
convenient to use only | ow nol ecul ar wei ght polynmers having noderate to | ow
vi scosi ty. WRWIHI0Yi gh nol ecul ar wei ght and/ or hi gh viBEHBRe/OfOYYy mer s have
not been known in the art to provide continuous filnms that are capabl e of
expandi ng and maintajning their physical integrity for 5 prolonged periods
of time urkeRFIZCEmpRsitonAeY aifo epswpriserhiadepirpayeniionally wed mehhah %? bingigs PBrvesent

i nventi on deSyusad S0 akl Seoblt raibitO @b Nbodted.5% itD HARSIhE Sy tveddnt havie &aery known in
the art to be difficult or inpossible to coat. Thus, the present invention
provi des &£°HBYEIMcoating conposition and a novel nmethod of coating tablets
as well as capsules, which nethod is capable of depositing a higher anount

of solids as conpared to conventional copatjng nethods, and yet provjde a
Coat od 510 TESI] QB ERAOPE 4 SrFaE PR 8 eBia- SRR EA 265 FPHIT B

deposi t i NGgeferiting RfdmaApRLEG 0B fthet0dti ampRiofaphatbuiic] fOHEnk ket Ry heskellg et hods
such as con%ression q0 i ng,. the coated do e fornltq§ obta”ped IS

rel ativel ySIMEAge" &Rep ﬁgﬁﬂ%e o P PrEs, AR BRI R PLRERTOr iR pr esent

i nvention aﬂaesef fiaécsﬁremfbbte(djma/f&ﬁﬂc@u&gpmomﬁﬁ@mj foAthdr yorqmeph@:aldmme%ﬁnt ‘

exci pients,. for_.ex e disintegrants, such as starc c ul ose rivatives,
guns, cro§§k¢ﬁ£@8ﬂ of T FEPRTYE PHQQWF%é?mBWﬁﬁ§?§W§§@%Céghﬁ?éTﬁﬂFE el atin,
sugar s10 celolysinglparoti@sriey sddiuve Sarcip @lyyoldtd) idn explidnpotdsiioael mixthréshiderbdfkEhe

| ubricants such as talc, magnesium stearate, calcli te t.e, alum num
Stom aro. wpdnBPut Bef oo GRPER AP ORRE b PSR re B s PSR . o

di oxi de, pbd seetilpompesitphyBielspbeoatal basted @2 eheightvaini of @bous Uith tasboatadidtichyy al kyl
cellul ose and. i al kal i % nd.t.h ke 1 eof . The
syst em of v{cﬁ%t %fiﬂzescé);ﬁef ﬁﬁ"ﬁ%\"/%’ﬁ%‘i‘i@%ﬁ“ﬁﬁ% )%uﬁrrgf) #1% IF ﬁ%@g%&éw%g&gtgé?d E'ISOEI?‘{noundi ng

t he out er stodtglycolaledy ekdhtot dbgiitt thp suboest. The fiohteiingdable mpyidediondheacoredat i ng
conposjdti IS i AN ] : r id y active
agent - FharoERpicB e, dhucbily bVl B TREARY Kb BBl SR LY BC
the top cdbgaray be the sane as or different fromthe therapeutically active
agent that nay be present in the core of the system The top coat utilizes
filmformng polynmers known to a person of skill in the art and used
convent i onk pyer cpatisabiained brreqeting the tabletos aapsieycoas vith aepaiing compdsitipn, whidhe syst em

ey  CONDI i;$ GhiARkd| R Shiking GR FIRABImIELNRER ahd e O 6 mGORkpaadiBicl BpdieRs coat . The
seal coat is obtained by applying a coating conposition conprising

conventd orfash that|theexprndshifconanentis) isTyyapended i @ aen-s0lysnt ehigle adlisgapiehp thes ent

bet ween t RerGRNBe aibbdtWiB SSHREAPE: sBperRibh OF the Bith-fordH@ pSlymkem lint fagdRr esent
i nvention rapldl% swells while maintaining its physical integrity in
¥

I .
gast r oi nt ¢8¢717A & e P1FioFI0 TR CHEPONFRIHERENOT™ RAYIET cortneieshiodRgisi ty i s
achi eved by entrapnment of the gas generated by the gas generating agent

such that the systemfloats in gastric fluidﬁ. The .15 WD, 2005/101983
PCT/ | N2003/8d j invention also provides a novel coating method. The subcoat is deposited on the

25  tablet or capsule core by using a suspension comprising an agent capable of generating internal
pressure, such as for example a gas.generating couplé, in a non-solvent vehicle. The use of a non-
solvent vehicle ensures that the gas-generating agent does not start reacting or generating ga's
while the core is being coated, and until the system contacts an aquéous medium, The outer coat
is deposited by using a suspension of the film-forming polymer and one or more expandable

30  components in a non-solvent. The film thus formed is capable of expanding, has exceptional
physical strength and is af 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 kmown in the art. The

novel coating method also makes it possible to use film-forming polymers having a high
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swel l'ing and gas entrapnent can occur rapidly such that the system wherein
the core is a tablet, 1is capable of achieving floatation in I ess than 30
m nutes, preferably in less than 15 mnutes, when placed in an agueous
medi um The gastric retention systemwherein the core is a capsule is
capabl e of wid med/iomg3i nst ant aneously, when placed in an BruRoMs/oeeei um The
gastric retention 5 systemof the present invention is capable of swelling
to at least twice its original volume in about 30 mnutes, when placed in
an aqueous mwisdilemweigit @nd pelpners batngnigel sisexipa Gdmlvhtoniincontrte methats dnzke &t ai ns
its rigidi e

devi ce, evtgﬁnvt %ngﬁﬂﬂgﬁélg%%&g@%ﬁg |S|p%%3@{e§gl? e. ﬁc{&a%tg W%%& Igga%%fh on and
physi cal i hiskgolepyiarofeighh endéuhigh voemsity Dﬁﬂymdmehavswﬁbemlmo‘g@mb? arbleguviteand

| ncrease g didte 1fhs Al SR dpRIO: Lidndts ﬁ%aunmhlﬁg BASHiRkil b fOélo The

therapeutically active agent present in-'t astric retention elivery
system &f Prebongysk eesiedsit of tieevndpioppnitignstrd Uﬁ@/éﬁhp apved copating mehef af éherlﬁffsefase form

or in modi fniv@xﬁmﬁ?s'a@s%%@ef&l%&@aﬁf?é{'gc@aﬁn% bﬂﬁéth%b@énl&%gﬂtﬂéﬁtt%%@@@&hfOrm and
nodified release form The s emmay conprise one or nore therapeutically
active ageft §wopibleipsaiofhugy Be grent Wa%nﬁﬁm 8evides Tevel welingeorgpdtigande the 15

t herapeut i galel Yie@6d bV aRBOBRIES hs wil] ROSHHERGCWLIC AkihYd ACEEMA BpdsBhgase rate
control li ng excipient is present in admxture with the therapeutl cally
i

active ageHisha)pmormef f‘%‘liﬁﬁ‘s"i°ﬁ1P§6‘1ﬁ°>€f’W%“W1tcﬁahﬂ§§ﬂeﬂ\9§%HI‘CH@F BRI hieetsdes” a

physi cab Masdaptf Brodhat if GorhabteT: GRALE Adtbd AL 2BNRLIPEDDiM 4 BoilchBnddet dfkBli@gent in
the core, as well as rate controlling nmenbrane coveri ngq@) t herapeutically

active ageft 2 c¥EHPOEIHG Rytsmeget @%&W%GOWH@SS%&?&%JW% IR Bgent may
be in the bekiARdE rekfindly Ride @bkl B4, veaifan@o Budilotvparticul ates, i.e. in the form
of granules, pellets, beads or mnipills conprising the ther apeutically
active agent in adm xture with one or nore release rate controlling

exci pi ent sThd bﬁtemTUf tHenﬁés'eﬁtcluizaaﬁ@s mﬁ‘}i}alsb&nthdesm‘icﬁusipmalﬁﬂaeeuﬁwllg aatepiahlet he

coati nq of the tr| C rletenill on, ré]g dzli ery, syst of t he ﬁ _

i nvent i'on. TR F;B‘%EF‘RFé‘ SAre” et THPpF “’c?u g Fide gEmdRty control
for rel easeolguﬁerb bl mbéﬁcaam@rscsatﬂ a6 shecth, gdatmgergtn;s, ahidlosd @nvquvewpdgvmﬁol ation
O L L MeRARSHALGR ke BRI A0 e LEBILLOCOIRRIA RS SXELPLGM S, The

Thirh
rate contrB n’ven ion aré

-'—(D

)

ose that
are known Staarae,pemamld'sm¢thﬂdWegdwlmls, ca}hcddad: ghiventidxgleapdiyethyladglycbhe

present | YAl Ofk VBN A5 PHIIREL 60 ekl Walan A9BSR Ui fod BARL! O

systemin t coat et conpri si core I n the form
of a t &bl ethersofipri si ng an agent capable of generating internal pressure on
the coat, and (b) an expandabl e coating fornmed by applying a coating

conposi t| on conprising a film form ng po and one or nore expandabl e
conponent s Thhsysti of S5 ragsent grentionguay we%ylemm@satpwmﬁaz@@s/oe@o%& B1. A

gastric retanthoR By 34LM danfle s b aeoaﬁhg coMREiBdd \odnpEisiRgE Bin-&RRAR! € of
gener ati ng |1 nt er na pressure 1S Sse ected froma grou conpri sing gas

generati ng p@@@@ﬂagd a ﬂ]prépﬁuyc%lm‘pqvg_ pdcat that is release immediately. The therapeutically active
25  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 toa
person of skill in the art and used conventionally in the pharmaceutical coating art. Additionally,
the éystem may comprise-an inert seal coat between the outer coat and the top coat. The seal coata
is obtained by applying a coating composition comprising conventional film-forming agents. The

30  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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pol ymers, superdisintegrants and mxtures thereof. C. A gastric retention
drug delivery system conprising a gastric retention system as described in

5 B 1l and one or nore therapeutically active agents. Dl1.A gastric retention
drag delivery system as described in C, wherein the therapeutically active
agent is pgg in the core or the coatlng or both. El. A gastric retention
drug deliv )}(E{/‘Q{S‘é?n as described in D, wherein the tW@F&B Py active
agents present in the core and the coati ng are sanme or different. 10 FI. A
gastric retetlons stem descri &ﬂ wherein the.a C abeo
gener at i ng®™°IRE &1HEF TBP P@churéap %Suﬁléﬁ’@fkt ?fyﬁ'ﬁma‘é’gfﬁ mg’g%@r&? T f'Flom a
group conpis wmahlg of a:rhlmmgtfbstanonbm dess lten &0 esinutsy bfkfet@ly indesstieh U mrmatteso ns,

sodi um azi ur es ric retention e
descri bed |d}|"1 plced |l u%outs %net%amofhe Sast rlc art'g\elgtlon sgsteﬁrfw erem Ehe gore syal ca sméti-: 35 anount
rangi ng fr@mb&bﬁmoaﬁlgﬁ%tar@nacbldui wEQpldsed mngiqtteom mdhemc'ﬂte%astmﬁ rdthiign gastri c
retenti S n nerating
ntornal gy Aga i ARe RS HEhR: el or IBLERh B AR PSP AR Bl NT
descri bed JOnmEtt;s wher gioed irha aggent medipablte oofer gpetiey iaekpagdablent estwalangr essur e

further coppri %?ﬁglé@ &Céxgan%%{tﬁ%ebi?{at%ﬁ&g%efoﬁ 1ash%{egk' H}e%gaper Leth Beku @ 9anNi C

acids such as cit _ uccl Arc acid, tartafric acrd, fumaric
aci d, mal ehecaeine disigegaie disiswelkis, Hoatgjion eedwhysiesd indegrit Célﬂm %lteaeqatIOf therylic
aci d or tNelty #alihG endfelahl infrefe il thRloY AR oI the sGORO fliell xt ur es

t her eof . 59 nﬁﬁ)gas re?c ret élnrtei?son slystem aso desgrsl bed in 31 V\:ﬁEI’EI n the

agent &hapable of generating internal pressure.is a superdisintegrant

sel ected fHRMLARuRMIE GNP RbS Bkt 9§§1l3 égiﬁ%jre%&ﬁéﬂllﬂu g GRERAX YR D the
cel lul ose, crosslinked polyvinylpyrraolidone, sodiumstarch glycolate, ion

25 exchangesedrigaionmeny be #¥aies it Fuedisle relpese Rorg s iy Pedifgh TEIREF SHMs Pt em as

descri bed dofip@htion' W BirRdRtelrb18asS FIRG Bkl IﬁéJ‘ﬁﬁ%Qél@&@é fokr8, THE @,%%ﬁ{mdyraoﬁﬁqse appunt
rangi ng from about 0.5% to _about 90% by of the core, t%gstrl c

retention sm%%rggwa@él& PeiyE 38R Ei""‘s"v\ﬂ’fe“'b’%?r?ﬁ tﬂ’ﬁé"r%’g‘@ri’?n%%lﬁ%\mleéseo?f nerating
interng nhﬁaﬁ;suﬁceuyomael dpbg jupmhdeatwamlz &@%pﬁdﬁﬁrrelg@é ﬁ%@drrcfm@m}x@pleﬂtw g
conpri sing hi mol ecul ar, wei pol ye oxi de, acrylic. aci

pol yners ahg® ng]bf') £ Htjfaﬂ?“gFﬁt“g ds)f 3%3 E?E‘Py}“i "’(fj’”z’:'(i’f‘?g EBpd yrrer
with vinylusgl hegsid mcl&lb@ atphﬁlch] iRtuenst tig rxﬁeldélﬁﬁﬂlhl@eic@;ﬁént w1th/|1he/hc@i&33géﬂtﬁl

retention stem as _descri LI, wherein the II bIe onrrer i's
b esont 1 A ROEBUNEL PRI NS e S0y Ao BaprSoay AR B of the
core. 17 \Manp&abh. lmgs&é}nﬂ?é;'lﬂ&elﬂd%ﬁ){uhﬂﬂl@(h&he alglbnt nﬁygﬁsh rthecfoﬁetoéndmmohedsyst em as
descri hed i.n Al er, |nthecat| r| | mf.or

sel ect%d FHSHY Pﬁlﬁpé\,}(}%m%es Lonpri s the rc% %falm(a Fode eéélﬁag/sa?r agrs c%’“g Smé aci d

pol ymer s a:mnapemmpl@l aymragq:ntmldgmm:rswniiomormbnemelw wtecrosdling akegdenw The vi nyl
glycol s a%ltﬂ}aél MEt%?mg}h)% ?e?ln‘t in the core or in the coating of the gastric retention drug delivery

system of the present invention. The multiparticulates are useful in providing independent control

=

for release of the therapeutically active agent, and also provide isolation of the therapeutically
25  active agent from incompatible excipients. The rate conirolling excipients used in the present

invention are those that are known to a person skilled in the art and conventionaily used.

The present invention may be summarized as follows —
Al. A gastric retention system in the form of a coated tablet comprising :
30 (a) a core in the form of a téblct comprising an agent capable of generating inten‘;al
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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01. A gastric retention systemas described in NI, wherein the filmformng
polymer is used in an 5 anount ranging from about 0.5%to about 70% by

wei ght of the coating conposition. P 1. A gastric retention system as
described in A, wherein the expandabl e conmponent is selected from an agent
capabl e ofV)eWELHPIg gas, a highly swellabl e pol yner, PET/ENBEYEP09L nt egr ant
and mxtures thereof. Q. A gastric retention systemas described in P1,
wher ei n t H¥. Aggesttic cagpdibh eystin gedmerived ny Agawhdrsin tiOagseld epttéd of gwmatingyr oup
conprising c hica ] i sodi um
azi de and i %EEF}%IZ’ES? 8%%3%%%?&95\%‘5%f"?‘%"%‘s‘ﬁ?&é ﬁ??%ﬁggééﬁ%?ﬁ?%& JERRIS bed i n
Q , wher ei n pdaneayswperdisarants aof migeres ihersohg gas  further conprises an acid
source sel®&c - - IS] - L aG di.fifi ¢ acid,
R T A e S s

ascor bisc aci Bl andpge gfimaraprapaticadly adivepgsnte acid, acrylic acid or their salts,
and i xt un@s At DR AhentiSl dnb RRRY keSSl AYET, SR A8 Wckdpbaayn Q.
wherein the agent capable oOf gerierating gas is present in an anmount ranging
from about 02059 agertatsesert 3006 prye oidhaiertngor bt coating conposition. TI. A
‘gastric reahieAtd.QR: sYSHEIAS HRRE LREH dsMefdibedMiah Eivhetchfthd @RRHeBRARDI € Of
generating gas is 20 sodium bi carbonate. U, A gastric retention system as
descri bed i n2°fye 2egiepreTH it e cers aid thgropiingtaFrerme §¥8s alginic acid. VI.A
gastri@ reaiieRtd.ghc seietieMsRtenl8S8dsé-nRd it B1 Phhertih @cCidentt AGab ahgerail | abl e
polymer is selected froma gr ouBncorrprl sing . cellulose derjvatives, acrylic
aci d pol ymer StegRyPressyre iy g oy geeting, agefiniefestod fromcs giopR, copri§ng cFéeRieRked Wi t h
vinyl ‘gl ycol Sicatelated, ¥ilfites tminbigiing Odtions/bodRm Rk b Cmik Rt fetedn SYStem as

described in VI, wherein the hjghly swellable polynmer js resent jn an
rount et AP GRESR G SO RHR AL, HOTEE R eGHretE a4 BT H

conposi ti on. andmodnt@aging FromkBie 0EKab ateysioebyasighesiaid doad in Pl, wherein the
superdj_si nf.egrant. i el ected froma, .30, group conprising. crosslinked sodi um
car box{?rre ' %@Tl‘f Eﬁ%%@%? S’éslt'eg‘sgﬁ kg “bgi’y%‘e {})’? %ﬂ?%‘i‘ti Cﬁﬁﬂ’g, &G e st ar ch

gl ycol at e, |iakmeXedangd sdhan hisarbongtem Xt ures thereof. Y. A gastric retention
system as .described. in X, wherein.the per di.si,nt egr.ant .i s present in an
anount ra%gi %gga?ﬁrl%ﬁ%t é]g%nu VSIS, ?egcrg’ﬁoﬁ I%go‘%&eﬁ?n \%’i 2 %i‘t cg?abiehoefp e(r)l%re?nﬁg
conposi ti on. inkB:aMEs200 5irthe kOB BrieeCAY 4M2005¢ S1O6O Tromzl grovh cgmptisiigmrgaeicent i on
system as de{c&% R8s i i Yﬁiﬁ‘é gid) b EXRARSAR] §ia€%a?i@%&h, xhsﬁeié‘a xture
conprising at Teast one acrfyllc aci pocl ymer, sodi um starch’ gl'ycol at e,
sodi urddbi cardsennbit ecid, ghufadhiqueidy dainisepii aeryligdid ok theirseltsi asrieradpelonersandt em as

descri bed i nco&lyméé@ﬁ{d%ﬁu}epﬁeﬁ%ti ng conposition is coated to a

J1. A gasiric retention system as described in B1, wherein the agent capable of generating

internal pressure is a superdisintegrant selected from a group comprising crosslinked sodium
carboxymethy] cellulose, crosslinked polyvinylpyrrolidone, sodium starch glycolate, ion
25 exchange resins and mixtures thereof. ’
K1.A gastric retention system as described in J1, wherein the superdisintegrant is present in an
amourtt raﬁging from about 0.5% to about 90% by weight of the core;
L1. A gastric retention systern as described in Bl, wherein thé agent capable of generating
internal pressure is a highly swellable polymer selected from a group' comprising high
30 molecular weight polyethylene oxide, acrylic acid polymers and copolymers having high
swellability, acrylic acid copolymer with vinyl glycol, and the like and mixtures thereof.
MI1.A gastric retention system as described in L1, wherein the highly swellable polymer is

present in an amoumt ranging from about 0.5% to about 90% by weight of the core.
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5 weight gain of up to two tinmes the weight of the core. B2. A gastric
retention drug delivery systemas described in O, wherein one or nore

t herapeutically active agents is present in an inmedi ate rel ease form and/ or
inanodified release formto provide an i medi ately rel easi ng dose of one
or nore of the ther apeutically active agents, and/or _a nodified rel ease

dose of tWE2BHES different therapeutically active PEHMDIGNIPEY . 2. A

gastric retentl on system as described in AI wherein the system has a

floatatio aced in.an eous medi um
D2. A gas o cg%’“éjtc tnﬁ%ﬁ S@ nq%%%%d;lgcrl l%l%fe A at]%cé’fmgnﬁestﬁ%%?@%’ﬁem has a
f1 oat ati on tpotymeoielelceé ﬁomtﬂhragno@Eﬁompmmnge:suulwhémmhmmlmampmm medi um

L 2 P L AOLLO0 BRS I B0 HRBPLRS Lol MBRL bl SYstem i

out twce'i ori ume i n about 30
m nut es, Mehgq@maaﬁ@hpmsyaﬁqmaqd@mdmrwdwmwmP:@ﬁmgasmupglymatlemeﬂ mansystemin
the fo%m of ﬂm&&%@ﬁg %ﬁéut@?%‘%@%&éﬁ% gﬁkof .%u?smoﬁxloa”dab' e
coat i ng conprises : irst coafl orma pplying a coati ng

conposi t i 8h Avgestrisecteraion @tste@@# gescighgdr b Vﬁgrelaﬁhe@gmﬂat&fa@amp@nbﬁ sedpstedr at i ng
internal pr g6 .0 cidifle 60G&heraiy gai thﬁlyéﬁgaﬂﬁ pSQEHEﬂ Qalpéﬁﬁsﬂﬁ‘&a%’anapp' ying a

coating conmposition conprising a formng poly on€ or nore
expandabl e denphieest on the first coating. G.A gastri c retentl on system as

describedgim Ez%mc‘i\élﬁﬁi%h Bystchfas @&@P&d%@p@%&elﬁfthegﬁaﬁ Eﬁ)tablg of ge%éat'ir@tg@sr jgal
pressure in the first coating i s selected froma group conprising gas

gener dfi ng s8l§Eet OmIR GRR CANREISING FEORETy e Wraiey ﬁé‘ﬁ?fﬁs?‘ﬁ?‘é"@%ﬁ%@n%nd

m xt ures t hep@eh azideddd nfixt@8Sthérbar retention drug delivery system conprising a

gastric rﬁﬁ ention system as de %g“bed i.n ne or ggre t her apeutical l'y
t

active ag&ht’d gasis reigntion sysigmoas qepeEined iRls E?T%%a\?sagﬁﬁ%?a?’]ﬁ BTEEEE Biher ei n

t hF fir Zt f C Gkt e GorG@iAi0mi deidodduictl EEId frodda GRAP b Sing «ﬁgamra(dids Istlibhﬁzgl’ ant

sel ecte ro pPri si.n rosslin et

ol Tul ose, | CrCuT Ala BRI AmG i FPaR Hoh SmaSp g s fet S URbIR e, i on
exchange resilugnieundd, mgmﬁdﬂ‘cﬁlsach}hebﬁﬂ)f)r theliZsaltsd\argiasikiutes the@beNt | On system as

wei ght - gaPh bFeSEAUEURReEs S a0 by et ot TRE: ehrEard g
20051101983 pREH: [iN2O AHbARGORIng Fdn? aubugaﬁ%r tocabmatwm bxomvegy’sbfem asatulgscr i bed
in G, v\/nereclolgL ‘;S[g second coating conposition is coated to a wei ght gain of
up to two tine he wei ght of the core coated with the first coating. L2. A
gastric r&l.engdson rdemtign sheleinee sserdhed i@, arberdio sheraigtyd dapeble 6f genupigiggpaist he

systenyfurt Qg&umggﬁ;gda&es a top coating conprising a filmform ng pol yner
and a therapeutically active agent
U1, A gastric retention system as described in T1, wherein the coating further comprises alginic

acid.
V1.A gastric retention system as described in P1, wherein the highly swellable polymer is
selected from a group comprising cellulose derivatives, acrylic acid polymers and
125 copolymers, polymers of acrylic acid crosslinked with vinyl glycols and mixtures thereof.
WI1.A gastric retention system as described in V1, wherein the highly swellable polymer is
present in an amount ranging from about 0.5% to about 40% by weight of the coating
composition.
X1.A gastric retention system as described in P1, wherein the superdisintegrant is selected from a
30 group cbmprising crosslinked  sodium  carboxymethyl cellulose, crossiinked
polyvinylpyrrolidone, sodium starch glycolate, ion. exchange resing and mixtures thereof.
Y1. A gastric retention system as described in X1, wherein the sﬁperdisintegrant is present in an

amount ranging from about 0.5% to about 40% by weight of the coéting composition.
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5 that is released imedi ately. M. A gastric retention drug delivery system
as described in H2, wherein the systemfurther conprises a top coating _
conprising a filmform ng polyner and a therapeutically active agent that
is released imediately , N2. A gastric retention drug deli ver/y system as
descri bedwiorRo@/101988er ei n the system further 10 conpr iREINPFHOPYpeutical |y
active agent in the formof particles enbedded in the coating. 02.A gastric
retention drug.delivery systemas described in C, wherein the system
further cdrpfE&EE EiHHCR &Y S%E’CPS Aesrighed & Thyhergin e parandebls SORRMREY 158 W Sne or

nor et her apesdpfidhd 3 166t dr¥ QeryBRORIAL Solyrd; DdigAStakdhCrlycRl@Nidatih HlEmanslgl | very
system as described in 02, wherein the nultiparticulates may 15 be present
in the core,anidﬁdﬁ’ﬁéb"!?]b‘hti ng or both. . A gastric retention system as
descri bed AA AbstricBeiih Bystditas@¥RANAIDA E va@Rin tRbookngSddBPositbats dolited @RI Nt ai Ns

t he ori_gi nal st}gpe gr; t he system u&gn %xpansi on. R2. A gastric retention
system®i n t hEHH AR Bupdo pdieey e S5ttt ¥ eC8ipri sing (a) a core in the form of
a capsul e B2t Reg@fit ace@ivpr disg Ngliary sgent of dpahba Bf Cygenaeshi @@ or2lodent er nal

pressure on the coating, and (.b) an expandahl e coating forned by.applying a
oat t no. comsBETTAL B PGS o) iR BPRERG ory HER Y Bren o &
expandabl e cokpehentts paonidt e invagdstdherczasig. do&2of ofic gambie iof the diemptuticaliysyst em as
described in R2, erei,n the.agent capab of gengrati internal pressure
o 56l ect e 1hGraE BB & BRH PRI 3023 B Bl P e B A e T b
25 pol y@ner s, agsmfser di si ntegrants and m xtures thereof. T2. A gastric
retention dr el iLver temc I sing a gastric, retenti tem as
Gesor | bed Pt bt St oUR! S MLEATRIA 21 Ul SRR Rl SEBDALR RS 8T

gastri c r et ethin dmigresgwihelplaeetiy asymeermadudescri bed in T2, wherein the

t her apeut irga : Jod 1S i - L.Ng. 30 U2.
A grotri c Fob AT RIS oRRRT airbuRl GRED bl HAB RO B BRGR ERBERAT. 1

t her apeut i cahinl5 migtiés sheplantdsin pr eaveqws mediumhe core and the coating are sane
or di flfser %EtA ge}é%ic récrﬂfaﬁ E){s{cfh as ﬁ&s&%sﬁ WAE%&@H‘H@){Q% ?src'aﬁ%fi O?Q)veﬁglg t(y\ﬂer ein the
agent capabl e”of generating internal pPressure I's a gas generating agent

sel ect ed fr dmshapubifioe Bvrprendl iglunarin chent 9, minkies aviso Maced in &UPGUERUSS,

ammoni um catQns, sodi um azide and m xtures thereof. 20 WO 2005/ 101983

PCTI I N2005/ 000091 W2. A gastric retention system as described in V2, wherein
the gas g&Rer &FiAgeteieneyses iribs Enm 9f g aptediimbishes deardrddp Abowiesibibe 0. 5% to
about 50% byexy@iHi codnglcb@pRf €. X2. A gastric retention system as descri bed
“in W2, wherein_ the agent, capabl e_of generating internal pressure is sodium
bi car B8nat e. (2) a firs{ coating formed by applying 2 coatirig composition on the tablet core

comprising an agent capable of generating internal pressure on the coat, and

(b) a second coating formed by applying a coating composition comprising a film-
forming polymer and one or more expandable' components on the first coating.
G2.A gastric retention system as described in F2, wherein the agent capable of generating
25 internal pressure in the first coating is selected from a group comprising gas generating
agents, highly swellable polymers, superdisintegrants and mixtures thereof. |
H2. A gastric retention drug delivery system comprising a gastric retention system as described in
G2 and one or more therapeﬁtically active agents.
T2. A gastric retention system as described in G2, wherein the first coating corﬁpo‘sition further
30 comprises a superdisintegrant selected from a group comprising crosslinked sodium .
carboxymethyl cellulose, crosslinked polyvinylpyrrolidone, sodium starch glycolate, i.on
exchange resins and mixtures thereof.
J2. A gastric retention system as described in G2, wherein the first coating composition is coated

to a2 weight gain of about 15% to about 50% by weight of the core.
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5 Y2. A gastric retention systemas described in X2, wherein the agent
capabl e of generating internal pressure further conprises an acid source
sel ected froma group conprising organic acids such as citric acid, malic
acid, succinic acid, tartaric acid, fumaric acid, maleic acid, ascorbic
aci d, gl overtes1@esd, alginic acid, acrylic acid or thECFINYW0OBcrylic acid
polyners and copolymers and m xtures thereof. 10 Z2. A gastric retention
system as _described in S2, wherein the agent capable of generating internal
pressure K3 AnemitigHpisntionayiem pedyseidpday G2 etherinlic Srcord eosiRbeRFpesinris si ng

crosslinked 56 i weRARRIES o GRLY thlal @é@:ﬁ: ofh®su2d L@ Fith the first coating,
pol yvi nyl E%rrol i done,  sodi um_ starch ycol ate, ion_exchange resins and

m xt ures Fhey &sfric Tagtion dug del {Veryrsgﬁt@ma? 5‘??‘”%‘353@ i P o ¥hereis ths B8 BItheD . wher ei n
the highly s:wa;brtsadwep &sahﬂg@mpmng ABnPoeSa Yol 21 23hR4pBtichIANGHRGgént oM about
0.5%to about 90% ght of the core. B3. A gastric retention system as
described i AeRS TAREHBIRORERY: coat | ng conprises filmforning polyner

se: ect ed Mzgmgetsﬁe reeRiba tﬁ@@dlivaymgstﬁ]?hé ﬂés&ﬂﬁd Gﬁ@HZ\é&hér&‘iﬁ&]ile @ﬁtre%al ﬂlﬁl;eﬁCl d |
olynmers and co Mer s mers_of acgr c aci,d cross|inked wi vin

8| y)éol s and CPWQHS%? ?‘ﬁg’i‘%‘g %@aﬂmgfa@%l?%v Q?iyfl’@f W,t@ﬁapgg;gcglgfrﬁcgge e bgd in
B3, wherei ntﬁahﬁr&letabdﬂihﬁ@bcﬂthtalg poI ymer is used in an 20 anopunt rangl ng from
about 0.5

% t out 70% | f th ati.n Qsi tion. Agastrlc
retenti onsz;‘s% A8 Ageniiod éf%b%‘%‘ %}‘u g‘?gf gl g%“ﬂéh Ta -
expandabl e cansrhenchiraetialty fuvé :xgemnnamie agﬁlfpaﬂ&mbﬂnbedﬁéd 1gﬁt&ebaaitng ng gas a

hi ghl l,abl d th . E3. A
gastr c. v Bt oh TP draglecBRR Pt o SRR B OB S Wi o

gener ati ng geasprisss coiftolleé redambemiulfipaptiouateg canpisiog ne dr snongtherapdoticadly aswe

bi car bonat esg §u| fites, ammoni um cations, sodium azide and m xtures

t hereof . F32R° gastric retention system as described iin E3, wherein the
agent capbbheastric refemien divg dgjiveryrsyaenmasl depriesisn0a, \ﬂlaretlﬁhermu:lbpqnmqukl@smyl aci d
source.sel e r ng organic acids such as citric acid,
mal i c ?%m d, %Lﬁc%elglﬁﬁiﬂeggli% 8“&5 %ﬂ?io}(ﬁolglm d, fumaric acid, nmaleic acid, 30
ascorbic @%lﬁdgasigb mtfamvlcsyaffemds dﬁbryqedlmAhmhdema@rﬂ}tband&‘té@wammrls sickhat s al ts, and
m xtures ther GRS ok fie {egl %br?& S¥shem as described in E3, wher ei n
t he agent capa e of nerating das, | Fesent in an anmount rangi ng from
about 0. 588 t@aab@men@mﬁmynmgﬁmgﬁaqowef@wﬂq’ pgPTEBEposi ti on. 21 WO

2005/ 101983 1" T4 L0 Q00091 calll, s GRSLpEELE R lip KRR glesCr | bed
in E3, wherein the agent cap generating gas 1s sodium bicarbonate.

D. A é%lstrl c ret @ffﬁﬁagﬁe@y@toéfheéga%é%‘#l bed in D3, wherein the

super di si nt egrgniy, é)?&rﬁ@l!ﬂl@%aﬁgg f‘oﬁﬁé@by@.plg
car boxynet hyl ceI | ul ose, crosslinked ﬁE)o yvi nyl pyrrol i done, sodi um starch

glycolate, ion elHEEgRY PR encHRFOFeKeadable compingrF on the capsule core.

S2. A gastric retention system as described in R2, wherein the agent capable of generating

ﬁ@é‘@ccﬁﬁmﬁbﬁﬂm@oﬁﬁﬁﬁﬂg@kﬁﬂ sodi um

internal pressure is selected from a group comprising gas generating agents, highly swellable
23 polymers, superdisintegrants and mixtures thereof. _
T2. A gastric retention drug delivery system comprising a gastric retention system as described in
$2 and one or more therapeutically active agenfs '
U2. A gasiric retention drug delivery system as described in T2, wherein the therapeutically
. active agent is present in the core and the coating.
30 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 82, 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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D. A gastric retention systemas described in 13, wherein the ,
superdisintegrant is present in an anount ranging from about 0.5%to about
40% by wei ght of the coating. conposition. K3. A gastric retention system as
described in D3, wherein the highly swellable polynmer is selected froma
group conpiO WP3i91%88| | ul ose derivatives, acrylic acid JEINNEWSUPIY 10

copol yners, polyners of acrylic acid crosslinked with vinyl glycols and

m xtures thereof. L3.A gastric re_tggitgi on system as described in K3, wherein

the hi ghl yWSReEPTEOTEEDIRG SyIER 25 desgripeddip ik Wheretny the gosaepireting A850H i PREGHtabout
0.5%to abOUatnﬁlr@%tbahgwgiﬁ@ﬁLabgfth%&oSmfjmy&wmh Sfthéébihd :VB-A gastric
retention tem.as descri bed i : vx,h&re| ‘t.he, expandahl e conpopent is a
m xt ure co’%‘gig&ﬁnﬁ reéefm‘?“eﬁ@ftemoar‘?ec{gécgg?ﬂ fc g{tfvgerﬁﬂl%ﬁ%?t ?Bgil%ﬁﬁcgeggrtaw

gl ycol at e, swmitinahpreshive biscatbbiRabeateand pol ycar bophil. N3. A gastric retention
system_as described in R2, wherein.the atjn onpositign is coated to a
ot ght et Bt fthad G TRETHL NG SRTRICRRE e o gheR
retention driugrdbprese@e Yurthyisdogiptias atl@scioutoe eklécted Tdm aieupaiompadig @ganftor e

t herapeutical ly active .agents..is .present i n.imedi ate rel egse f.orm and/ or
nen hodi 11 et B BT bk B PSR i T GBI 8 BREF aiiose o
one or nore mtorbinecid, getaapearid, elainicycidcoiplieachd@nties, salesnabigic acid paldinérs &d r el ease

dose of the sa if. t erapeutically active agent(s). P3. A
gastric ret ecﬁp%&%a{%%%ﬂﬁ%ﬁ&grgé@” bed in R2, wherein the systemis capable

of sweldl i g Acgasitic rdtandtisn s@lpouss dasribed it §2,0vhegiimédie agebturpablenofagroerttu@0r

m nut es, whegn. pl i ed] LL¢ retention
system as de@tgﬁa@%ﬁ@t{:?}ﬂ@%&%ﬁ%@#ﬁ PE"%@‘%%@?%?@F&%%@%@ i nst ant aneousl y
fl oating, whaessirkededdiim crboarmoatiol sselimese.u mosshgked Apayavityipyolidene ntofiom syst em

in the forthgofy 093%%@’5{“9%@?*@“9%%@@ g, n R2, wherein the expandable

coating conprises : Irst coating formed by applying a coating
conposi t i d¥- AN sitengom pystgert deaipad lire 22.0%hegrim dreahighiy SW‘?%@F rpalymgr Bssure on
the cogt, and.df _a%%ﬁ%@%fgﬁ?@%&%&h@.5%@@5150@990@9153%&@1?}%tﬁeP&Jré{ Ing a coating

conposi tion ‘conprisin I'mform ng_ polymer and ohe or nore. expandabl e
conponent $3oh Lai FTieption sygen phéescpd wﬁmyﬁmh@%mmnmmﬁd‘wmgm S3. A

gastric ret eiin@P seidbell @Ak H65 dohBRGnd Riie dWRRLRI ke 139 8eHm&aRAb! e of

generating internal pressure in the first coati rré? conposition is_selected
from an agerfoPEXpEsPAYEFT otashdie 464 rrgssiaied wih Hpywivgols gl pixwrea 5Py ner . a
super di si mi3eqeatic reBdioNkysteta8 HestitRl 083, whdein MR Erhgnglpolyael ik GRd e
delivery system conpri si n% a %gstri C Jé)g/t ent i,é_ln ff%stem as described in 5 S3
and orfd or nigroumirpngsng fromyabeud 0ye tg abqui; (0% yeygight of fhe coptingLOmPOsIoPeat ent i on dr ug

del i very $BsA @mirasecidfia ydatas dschiBedih @ ewlidign thb esaape tinpeisdslay cathdave
component selected from an agent capable of generaﬁng gas, a highly swellable polymer, a
superdisintegrant and mixtures thereof.

E3. A gastric reteﬁtion system as described in D3, whcrein the agent capable of generating gas is

25 - 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 generatiﬁg
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,

30 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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~agent is present in the core, in the coating or both. V3. A gastric
retention systemas described in S3, wherein the superdisintegrant is
selected froma group conprising crosslinked sodi um carboxynet hyl

cel lul ose, crosslinked 10 polyvinyl pyrrolidone, sodiumstarch glycol ate,
ion exchan‘gﬁ re?i ns. and m xtures thereof. WB. A gastric retention system as
- descri bed zﬁ,lomﬁrei n the first coating conpositionPC3IRa@d91t 0 a

wei ght gain of about 15%to about 50% by wei ght of the core. X3.A gastric

retention_system as described jn R3, erein the second coating conposition

is coat e&%t‘ggﬁt%é’latﬁrﬁ{‘mé%ffeﬁl %ﬁfjeiﬁ’ﬂ&?ddn %xd"’hf"e%ée e WPBWE%@F&F‘%@&%& e coat ed

wi th the firstiveoakibogte. 15 Y3. A gastric retention drug delivery system as

described_jn T2, .wherein the system further.c rises a top coatin

Conpr 1 o1 b BRI AGHRR Riteaoi HBHOa Ol R Lpe PP E R P o FULCA0BR: ¢ ha

i s released d ng@dp abehytising3. crdssigled r b@livnet eabix@ictllyiugeell@lbiey e kivsdivigiiem as
a.to oating

descrihed in T3, wherein the system further . conpr.ise . C

conpr i ? ing &° WWFB@%?WQSOQBI Cﬁ‘gﬁ@}]'ﬁalatﬁ’ l?rh‘aﬁdéaﬁg‘{%flﬂsaﬁnﬁi?’%ﬁ%geo gent 20

t haél is _rg]s.ga_gadilc_:izrmmd:hayﬁnyas d@ébﬁbé&t igastwhie:iair?rtﬁet aptrdaintegdtatigis ﬁtel;]dnv‘ﬁrayi ;syst Ielm
as described in _wher ein SY,S urt her onprises a.therapeutically
active agentanfoﬁmtrﬁfémgm%ro ah?ut%‘gb?"tt? %‘?"8@8”6{&% (’1@&(’% tﬁe% PECGRPTHG™  B4. A gastric
ret enti onKdrAigagidd ieweatign speinesn descritles mr Dhecheran T2, highihye swesdliablt pelysigrsisem
further conprj ntrolled rel.eas | tiparticulates c [ Sin ne or
nore ther apesﬁ{eﬁgdzl O?ln dcfivR co?gmélgge%%lg&secﬁm thé‘aéasStar%fygc rag%g%?l' on” g‘ar“ug

del i vapy sysiopriymess, delsmers bidrylinaddlicrosshreedwith vilmd ghyodls aplamisucsthates naybe
present iR,th 1 coat.i - i 4 L.ONn system
Be doscr i bad Refipniolybf ot R8N, 03, PRl oMy WAL b YRR

mei nt ai ns t Heaowhyhiralgingtfepebott OiStetoghet €17 wpwrists weht pragng @OwEtionA process
for coali g R dl flenfiln GRRBULCILORE! GOBRI bR cRPRIKIAe SufiRRLL N0 o
conposition conprising €x andabl e conponents I1n a dry powder form or
suspended i rniEtuorpEFDe At leasicdup cicwlic agd \nolyaen Spdion oggehPgyralaie Godrrp 00091

FA4. A 1Br oCesiuadnfe skl foRRnighiE4, Wherein the expandabl e conmponent is
sel ected from an agent capabl e othgenerati ng gas, a highly swellable

pol yner, AB<vgselrigresnHereyypiames daseribed iRe wherein thecayiiog compositiopis sesdasido s

described i Rydutht AENEkdiwbo i BE RLickAPAR L& Of generating gas is sel ected
froma 5 group conpri si ggucar bonates, bicarbonates, sulfites, ammonium

cations, S8dh RS reientign FugISivERe &rsEReti dfsoritad mATH  Whese® oa8 WeR®Fi bed in
G4, wherein hdHeRREMN} actidPARhE iOfreBRNE LA il HidiO th Q2orP bRBSUR @ mddtiel her
conprises an acidq source selected froma group conprising organic_ _acids such
as 20 . 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
ageni(s). |
P3. A gastric retention system as described in R2, wherein the system is capable of swelling to at
least about twice its original volume in aboui 30 minutes, when placed in an aqueous
25 medium. 7 ;
Q3.A gastric retention system as described in R2, wherein the system is capable of
mstantaneously floating, when placed in an aqueous medivm.
R3. A gastric retention system in the form of a coated capsule as described in R2, wherein the
expandable coating comprises :
30 (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, maleic
acid, ascorbic acid, 10 glutamc acid, alginic acid, acrylic acid or their
salts, and m xtures thereof. 14. A process as described in &4, wherein the
agent capabl e of generating gas is present in an anount ranging from about
0.5%t o awounesa0Msby wei ght of the coating conpositi oRCTIN200008¢cess as
described in 4, wherein the agent capable of generating gas is sodium

bi carbonate. 15 K4.- A process as described in F4, wherein the

super di si IPefyrEaHic feientie) seicrast deseribad dr BRhpwheasitniici agenicrapablss el gonteaiings odi um

car boxymet hyihegl prdds@Sin 184 @%@ |cbd%ﬂﬁ§%ﬂﬁds¥ﬂ5h ny g@%&éd%ﬂ%ea ent $RHbIMST ar ch
gl ycol ate, ion exchange resin nd m xt ures thereof E process as

descri bed i réeReatingges, ghighly ﬁ‘@elI§WBE?IHP§1 g tispeerr aﬁ’r%@?ﬁs thefrohn anount

rangi ng fIBOArg@bwétel@mﬁ Q1AW stehDGmpYsiNged @lttic RfentiflfsyGOa b REerBAIROSI ti on.
20 M4. A proc ss as escrl ed in F4,. wherein the highly swellable polynmer is

sel ect éd f r om 39 ghegtprored PP AcH R A se deri vatives, acrylic acid

pol yners ands gaphlrysRion drgkRy @st@fh afEdsdtibe in 'ﬁgcwnbr@m@%}abwﬁemwwa vinyl
glycols and m>%tures t her eof . lglél proge ﬁs as described in wherein the
hi ghl'y swel |%8B1& BRSPS RS 7€5 GBS eSS R 58K amount  rangi ng from about 0.5%to0
about 4\(/)\/}‘:/0\/byA gﬁhﬁh&teﬂﬂf}n i)lgﬁﬁwaési:ﬂt@d ﬁlcmp\@meﬁﬂ he supaﬁmﬁ.ébgz%nm QLRRS fraf adfas cri bed
in F4, erein the expandabl e i's re risin east
one acrylic 8%Pd FBIRITEE, ?8%??’%?‘?513 ’élﬂ’ glcﬁ‘)r %Ul s&%?%’bl 8@?5@?& and
pol ycawbophigolyvihileyreotideaz] ﬁﬂlutﬁn&tmhfgq}cblaw ioiDexidingd riesthd antl hexteeap@edd! t h e

i nvention are rel 24 \WO 2005/ 101983

T 1 200 D eBE e et el 10 v B gonsf BB el ver
system conprtbsmghmmfo@ahmnlsm alodot % eydweight niihe ccmened in Table 1 bel ow

Table 1 | t tf
yar ocil ofPHsERBBGTE R i R Bk, MAR b otcshdboblns SRERRIGHAOT T B,
E50 LV) Pol yopited/opyeiebt gaitori@p {oRvP titie0DFyeigo Off)thicc{mcoa@dm&wfm petind. 0 3. 28

gog'guni‘sb' A LR Eredenridh &ugﬁehvﬁly' dyStbrh 126 GedMifila 06 55 Wkrkdnfe Sﬁleln%ﬁﬁe? 100.0

comprises a top coating comprising a film-forming polymer and a therapeutically active agent
that is released immediately.
Z3. A gastric retention drug delivery system as described in T3, wherein the system further.
comprises a top coating comprising a film-forming polymer and a therapeutically active agent
20 that is released immediately.
A4 A gasiric retention dx_'ug delivery system as described in T2, whercin the system further
comprises a therapeutically 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
235 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 retentmn system as described in R2, wherein the expandable coating is such that it
maintains the original shape of the system upon swelling.
30 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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(Prosolv SMCC 90) Colloidal silicon dioxide 7.0 0.57 Talc 9.0 0.74
Magnesi um stearate 9.0 0.74 Subcoat Alginic acid 107.81 Coated to a wei ght
Sodi um bi car bonate 21.56 gain of about 20% by Sodium starch glycolate 53.9
wei ght of the core Mannitol SD 25 26.95 Pol yvi nyl pyrrolidone (PVP K-9017)
25.15 TalWOeea10198yeen 20 2. 16 CQuter coat Eudragit LPCDINGE/0MAB1 78 Coat ed
to a weight Tween 20 0.74 gain of about 8.5% Polyethylene glycol (PEG 400)
1.86 by weight of the Talc 2.97 subcoated core 5 Metform n hydrochl ori de,
HPMC E50LV4- & pessisess drorided P vberrin domxpraddlnsorpanaahiy selgpedninnhtergenisi ng
purified watgpapleTegdlrdiial &8 4 higbiy QRERILR { € tdfaht S ARyl Xed W th
sodlun1b|carbgﬁhte gcﬁgg%ngdoﬁg yProso %%gﬁgé 9%&h?%HV%%dal silicon

di oxi de, talt®etegid magnesi um st ear at e. The bl end t hus obtai ned was

conpr esseg4t 0 pﬁ@és@hé’ﬁe&d@ﬁe&iﬁ% Wﬂé?dl@thg ARt WBsleldt obheing pAtied]cMed Bod a
suspensi on conprising al ginic acid, sodlun1b|carbonate sodi um starch

gl ycol ate, nERHF CBPTISHS/PIYen e bicgrigrates, FHliHsRermmOG patioas S99 2148 #8hol to a
wei ght gai n 9k %ereby Wei ght of the core to obtain the subcoat. This was
further coated with a cqathg}conp05|t|on conpri sing Eudragit L-100-55,
tween 20, HEEPMeEs 4 desedbed %% SOPFB Y e Rl %geaer\ﬁ@}ggmem@biﬂﬁssmaf about

. 5% by wei gmtheefcorhmeswlbmﬁioaﬂe GElEdted fHdm a%rdﬁpcaﬁf%ﬁﬁrﬂgo&%& ¥ 5hdN205/ 000091
The tablets thus |ne9 when fﬁaced in é? g 01N Qédrochlgric acid,
did not flodt™f 6?‘1 lcta‘b‘ SUFGHE &0 TG apf. dyrgarig ag ’8?18” ABE: deaEis act

suf fi aobent | ygluthmi€ acid, Ia@mdmrdeacfrﬁwaddbﬂhmlté afidomigfte dakept 1.5 tinmes their
end of ,20._.h of this exa | e di d not

vol unme at .t h hus,.. the tabl et
osanes Hbok pRfrs S HATLAL B 4 oy e At ap b ik B b AR BB T | o
retention. SinfoortpagRk fivm aBXaPYao 2bout 30% by weight of the coating composmon

J4. A process as described in G4, wherein the agent capable of generating gas is sodium

bicarbonate.

15  K4.A process as described in F4, wherein the superdisintegrant is selected from a group
comprising crosslinked sodium carboxymethyl cellulose, crosslinked polyvinylpyrrolidone,
sodium starch glycolate, ion exchange resins and mixtures thereof.

. L4. A process as described in K4, wherein the superdisintegrant is present in an amount ranging
from about 0.5% to about 40% by weight of the coating composition.

20 M4A prooeés as described in F4,. wherein the highly swellable polymer 15 selected from a group
comprising cellulose derivatives, acrylic acid polymers and copolymers, polymers of acrylic
acid crosslinked with viny! 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 the.coating composition.

25  O4.A process as described in F4, Wher;ein 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

30 illustrations.
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A gastric retention drug delivery systemconprising the core as nentioned in
conparative exanple 1, and which is coated with a subcoat as nentioned in
conparative exanple 1, was coated with an outer coat as nentioned in Table
2 below. 10 Table 2 Ingredients Quanti %ww) Quter coat H drox ropyl

met hyl celWwabws#01083PMC E5) 13. 04 Coated to a wei ght EREFRGIES/0PWEDO-55 73. 91
gain of about 8.5% Tween 20 0.59 by weight of the PEG 400 1.49 subcoated
core Tale 2.39 The subcoated tablet was prepared as nentioned in

conpar ative exanple | above. THeonrar#tivegxsmple lyas obt ai ned by coating with a
sol ution Qf oabiRMetcEon dﬁi‘gﬁieﬁ@r} sybterh @8l Rin8 Dbt $Q%blaREd & Aibddd id SOPT opy!

al cohol and dichl oronethane,” to a wei ght gain of 8.5% by weight of the
subcoat ed T&¥f £PeloYi5 The tablets thus obtained were eval uated as regards the

time required to float, i.e. buoyancypidim™, and the swelling index, i.e.
i ncrease . he- form The results are recorded | Table 3
bel ow. Table 3 MeditPaHOHE , e | (oA z B 11 i 30 VB he end of
30 used fPHutes Q. QINHO Did not float till -7 hours 1 1 pH 4 5 buffer
Did not fMeiprogn hydrochoride,rs 1 1 20(The t4M98t s did not B18At till about 7
hours. SidEbfropPigyle mectipiceulasse FIMCt he coadlthg at tlhe end.@f 30 pinutes,
the coat i B8 FYht ured within 1 _hour and _gas was observed to escapel in the
form of | Bol¥deyrrokipsp BYFIEPng t her ef ar e20bhul d_nodt__be sk able for a
gastric nérespavidgre system 25 26 WO 2005/ 104983 PCT/II N2005¥-4800091 | Exanpl e 1
A gast ri ¢ Spdwrehicarbepaidr ug del j very system cBdbri sing netfdedi n was| obt ai ned
as menti oRdidifiedy Tadsbayspllivel owelldemlle 4 | rige-2di entg edi ert® Quantjty
(g/ t abl efBrosolyAMGE 9P% w w Cor e
Colloidal silicon dioxide 7.0 0.57
Tale 9.0 0.74
Magnesium stearate 9.0 0.74
.| Subcoat '
Alginic acid 107.81 Coated to a weight
Sodium bicarbonate 21.56 gain of about 20% by
Sodium starch glycolate 53.9 weight of the core
Mannitol SD 25 : 26.95
Polyvinylpyrrolidone (PVP K-90F) 25.15
Talc : 6.47
Tween 20 2.16
Outer coat
Eudragit 1.-100-55 105.78 Coated fo a weight
‘Tween 20 0.74 gain of about 8.5%
Polyethylene glycol (PEG 400) 1.86 by weight of the
| Tale ' 2.97 subcoated core
5
Metformin hydrochloride, HPMC E50LV, crospovidone and PVP K-90F were mixed and
granulated using purified water. The granules thus obtained were dried, milled and mixed with
sodium bicarbonate, crospovidone, Prosolv SMCC 90, colloidal silicon dioxide, talc and
tagnesium 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 compasition
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.
‘15
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Metform n hydrochl oride 750.0 81.97 Hydroxypropyl nethylcellulose (I-1PMC
15.0 1.64 E50 LV) Pol yvinyl pyrrolidone (PVP I CG90F) 1510 1.64 Crospovi done
30.0 3.28 Sodium bicarbonate 11.25 1.23 Silicified mcrocrystalline
cellulose 75.0 8.19 (Prosolv SMCC 90) Colloidal silicon dioxide 5. 25 0.57
Tal ¢ 6. 75 WO2405/10Ehesi um stearate 6. 75 0. 74 Subcoat ACgiNiosewid 76. 00
Coated to a weight Sodium bicarbonate 15.30 gain of about 20% by Sodi um
starch glycol ate 38.00 weight of the core Mnnitol SD 25 19.00 Pol in 1
yrr ol i doneTlepyjtetythorgmiblaineg, wign plfedddn 2005 of (e hydp@hibris arid, Gigtnet flaspBr uNoveon
AAl 5.64 t t t . 5%
Eudr agi t 88?01%9%5’&6%3% %aandrl]c} Iﬁg%&muﬁi(&ﬂﬁgb fo¥ g%?eufﬁq&gg g%‘ﬁ?}ﬂg °§{ggw§% e 13.16
Tween 20 0l-§mesibey nignelaidlye enggf 20 @tmThﬂﬁoﬁhe teblgts oS eremply disypt Beskrsor i de
250. 0 Coat g cRardiBirGHds forQe@s@L&ext @ pholoh@didali®Rlention, O gai n of about 24% 5
The subcoated core was obtained as fentioned in conparative exanple | above.
‘This was further coated with a coating corrp05| tion conprising Noveon AAl,
sodi um bi carbonate, Eudragit L- c}iRRBaaave dBapleto! . sodi um starch glycol ate,
Tween 20, PEG 400, talc and isopropyl alcohol to a. i ght gain of about

' 8.5% by wef gt M@ﬁ%ﬁ{@t deliygy, Syshpt SoHEEnGdicecE 4t @unwr% iy CQIB3raEBat

example 1, and which is coated with a subcoat as mentioned in comparative example 1, was

coated with an outer coat as mentioned in Table 2 below.

10 Table 2
Ingredients | Quantity (% wiw) |
~{ Outer coat :
- Hydroxypropyl methyleellulose (HPMC ES) 13.04 Coated to a weight

- | Budragit L-100-55 : 7391 gain of about 8.5%
Tween 20 0.59 by weight of the
PEG 400 : 1.49 subcoated core
Talc o - 2.39 '

The subcoated tablet was prepared as mentioned in comparative example 1 above. The outer coat
was obtained by coating with a solution of HPMC ES, Eudragit L-100-55 and the coating aids in
isopropyl alcohol and dichloromethane, to a weight gain of 8.5% by weight of the subcoated core.
15 |
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 3 below.
Table 3

Medium Buoyancy time (minutes) Swelhng index at the end of 30
used ‘ minutes
0.01N HCi Did not float till ~7 hours 1.1
pH 4.5 buffer Did not float till ~7 hours 1.1

20
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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10 conprising an i mredi ate rel ease fraction of metfor rﬁ"ﬁmﬁydr ochloride to a

wei ght gai n of about

24% using a coating solution conprising netformn

hydrochl ori de and Opadry. 27 WD 2005/ 101983 PCT/ | N2005/ 000091 - The coati ng

sol utions used to obtain the subcoat and the outer coat,

inthis and all

ot her exanwbeses/iowes e prepared by m xing the ingredi entpgrafizdbdignosaat i ng

conposition and suspending themin a
wi th an overhead stirrer,

suitable carri

er,

stirring the mxture
foll owed by introducing the m xture 5 in a colloid

mll. The mxture was mlled for abadampfk im nutes and the di spersion so

obt ai ned used for, c The t

s
st udi es u\é\?‘n?ﬁ

S G R Sy B BB

abl ets. .were su

LAl

ed t

g

di,ssol uti on
type If,

at 50 rpm Tade 4ldA00M of the dissolution nedium The results are recorded

Cunul ati ve % di ssol ved

in 10 Table 5 below. Table 5 Tine (h@#)&s%
Di ssol uti on nedi um used 0. OIN HO pH '3 uffer pH 4.5 buffer 000 0. 1
19 23 21 (2 23 ' 241ddedied® 35 44 8| QGuabfityGthg/tdiletd Shalkty (%6v/&9 B9 96 20
93 . 96 98Co4 96 97 100 The tablets were evaluated as regards the tine
required { ofetibmadt hydiocBoridduoyancy timé, and7ske swellling iBndex, i.le.
i ncrease i Hy#otypraylofmdyeellldsageHiacm The tsapl et s were 1 mtg4oduced in 100nl
15 of 0. OlEsHCOV) and pH 4.5 buffer to|eval uate these.| The swelling i ndex of
t he dosageréigvinEpyabliddae (RMPaSeoR) | nvent i on wad cal cullated asgaf ol  ows. The
dosage fof m@sviwemf actured, although a cajqul e or [a caplselg, was jassuned to
have the yebdimebiegbdnv@l ent to a threé¢-di nensgonal, solrd, 1 mylinder, i.e.
the curvedsgdgies OmidibigysGaiRsUl @EGARE ¢T Wer e75d) ST eganded, an@ the Vol ume was
cal cul at e (reeRIsiIa@dyy. The swelling|index was cal cyl ated as the ijncrease in
vol une of | thgidlosSR@e dRidkOr m at t he énd of 335 60, 120 ang sz40 m njut es,
assunmi ng {Hg;SWOIT€en nass also 1o be|a cyligrer. The resy S are |recorded
i n Tabl e 6nRpleGMn sWR8EET N The buoyangy Ti MggjsS 1N mnut €s,g-and tn swel l'ing
index is {BghgaOer of Tines the volume of The dosage formincreases as a
function Okl 28 76.00 Coated to a weight

Sodium bicarbonate 15.30 gain of about 20% by

Sodium starch glycolate 38.00 weight of the core

Mannitol SD 25 19.00

Polyvinylpyrrolidone (PVP K-90F) 17.70

Talg ] 4,50

Tween 20 1.50

Outer coat

Noveon AAl 5.64 Coated to a weight

Sodium bicarbonate 11.30 gain of about 8.5%

Eudragit L-100-55 4512

Mannitol SD 25 45.12

Sodium starch glycolate 13.16

| Tween 20 ] 0.75

PEG 400 1.90

Tale - 3.01

Top coat . '

Metformin hydrochloride 250.0 Coated 1o a weight |-

Opadry Y5-2-7013 Clear 35.0 gain of about 24%

The subcoated core was obtained as mentioned in comparative example 1 above. This was further

coated with a coating composition comprising Noveon AAl, 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

24% using a coating solution comprising metformin hydrochloride and Opadry.
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WO 2005/ 101983 PCT/ I N2005/ 000091 Tabl e 6 Medi um Buoyancy tinme Swelling
I ndex used mnutes 30 mn 60 mn 120 mn -O.0OHCI 33 -1.8 -2.14 -2.5 pH
3.0 buffer 27 -1.8 -1.9 -2.5 H 4.5 buffer 12 - -2.26 -3.15 It is therefore
apparent fromthe above exanple that the conposition of the outer coat
significantly affects the buoyancy and the swelling index of the gastric
retention ‘H?%‘a’sﬂ%ﬁgﬁ/ery 5 system of the present invenFFWZOWHﬁ?ge 2 A
gastric retention drug delivery system conprising a subcoated core simlar
to that used in exanple 1, was coated with an outer coating conposition
mentioned in Table 7 below. 10 Table 7 Ingredients Quanti % ww Quter coat
Noveon AAITha @athg: sohyhens @saddo ebtaieihg Mbcoarardythgivter poat, Qohs Sndidl @igr gamplenf about
8.5% Manpj ' f | ; l:ate 13. 46
subcoat ed%%ﬂierep%s\égﬁ? %Ié?glegﬁ/f ég%lég%gg o %ftgl% °%§?‘§“§m§‘3§.a‘r%ﬁ%_‘h? %ybhlggtlgtdt hus
obt ai ned vieble sarEfryHirEy thesmikbpay idsantorehead girer.deflipwed By ngoducpgthe mixtere buoyancy
time, and il N&nswelin TR mhRAREWas thilléd fol HehtSA MBIt NPk FBpRionlshBuitiaspag form
The results are recorded in Table 8 below '15 Table 8 Medi um Buoyancy tine
(mi nut es) USSAEIICPFESi ndex used 30 min 60 nin 120 min O O NHCO - 10- 12 2.3
2.3 2.4 pHA4.5 buffer -8-9 4 5.38 9.9 29 WD 2005/101983 PCT/ 1N20051000091
Bxanple 3 The tablets were subjected to dissolution studies using United States Pharmacopoeiza dissolution

apparatus, tvpe I, at 50 rpm, using 1000ml of the dissolution medium. The resulis are recorded in

10 Table 5 below.

Table 5
Time (hours) Cumulative % dissolved
Dissolution medium used - 001N HCI pH 3.0 buffer pH 4.5 buffer

‘ 0 - 0 0 0.

1 ’ 19 23 21

2 23 C 24 24

4 36 35 44

8 63 65 80
12 82 81 92 .

16 89 89 96

20 - - 93 . 96 98

24 : 96 97 100

‘The tablets were evaluated as regards fh_e time required to float, i.e. buoyancy time, and the
swelling index, i.e. increase ini volume of the dosage form. The tablets were introduced in 100ml]

.15 of 0.01N HC1 and pH 4.5 buffer to evaluate these. The swelling index of the dosage forms of the
inresent invention was calculated as follows. The dosage form as manufacfured, although a
capsule or a caplet, was assumed to have the volume equivalent to a three-dimensional, solid,
cylinder, ie. the curved edges of the capsule/caplet were disregarded, and the volume was
calculated accordingly. The swelling index was calculated as the incredse in volume of the dosage

20  form at the end of 30, 60, 120 and 240 minutes, assuming the swollen mass also fo 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.

28



A gastric retention drug delivery system conprising a subcoated core simlar
to that used in exanple 1, was coated with an outer coating conposition '
mentioned in Table 9 below. Table 9 Ingredients Quanti %ww CQuter coat
Eudragit L-100-55 52.17 Coated to a weight Mnnitol SD 25 26.08 gain of

about 8. 5%vo3edhwimest arch gl ycol ate 15.21 by wei ght of pclign2oddées120 0. 59
subcoated core PEG 400 1.49 Talc 2.39 5 The tablets thus obtained were
evaluated as regards the tine required to float, i.e. buoyancy tinme, and

the swel li ng index i.e. increase in yohdgre of the dosage form The results
are recor able 10 -bel ow— Table-10 Madium n

o)  Buoyancy time Swell i
i ndex _usgd ! 1thr‘?L&’Ertes) ROYARGY (ORF i n 120 min 24 Stsllingindgx 01N HCL - 13- 14°2.6

2.4 3 16 311 "’JHJ:\'/:\nnlgAAﬂncfr'C

[
retention jeeyg d%.u . B s?iﬁ B s lneofmin cor b o120 » t hat
used in e% i %L’%ﬁwupbsi_tﬁ&é_nemi oned
in Table 1 ol Ia,bl_e,_ﬁl_l_ngLeth«eanl@ang ty (9-haw) | Out e2:5coat’| Noveon
AAl 2. 29 CREtWPWRE 5 wei ghlz Sodium hicarbonatle Q“:l?ff‘%r]}n nlof abdlt 8/5%
Eudragit L-100-55 36.64 by weight of the Mannitol SD 25 36.64 subcoat ed

core Sodi wmsshatlh GpMeR! abe &0 B THeaMe 20t 0hd VomPlEANY de 4ter Tad:C 2. 39

15 The tabl ets thus_obtai ned were eval yated_as regards the tinme reqwred to
float, i. Slgﬁﬂﬁﬁ%é@“fslth%b“oé%y P‘Hjethgﬂeffnll‘igri@d@f‘r?ég? Bagirigretqnpen @ug EelivYvol ume
of the d0s a@enf FeMpreihi@inv@Sivht S are recorded in

P
E
[E
[a c’g_
o g
B
S
T o

Example 2
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 7 below.

10 Table 7
Ingredients | Quantity (% wiw) |

Quter coat : ' :
Noveon AAIL 13.46 ' Coated to a weight
Budragit L-100-55 45,28 gain of about 8,5%
Mannitol SD 25 : 22,64 by weight of the
Sodium starch glycolate 13.46 subcoated core
Tween 20 0.59
PEG 400 1.49
Talg . 2,39

The tablets thus obtained were evatuated 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 8 below.
‘15 Table 8 _
Medinm Buoyancy time (minutes) Swelling index
nsed .
30 min - - 60 min 120 min
0.0INHC1 ~10-12 _ 2.3 2.3 .24
pH 4.5 buffer ~8-9 4 5.38 9.9
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Tabl e 12 bel ow. 30 WD 2005/ 101983 PCT/ I N2005/ 000091 Table 12 Medi um
Buoyancy tinme Swelling index wused (mnutes) 30 mn 60 mn 120 mn 24 hours
0.0INHC1 2 2.8 3.5 5.5 pH 4.5 buffer -7 2.7 4.1 5 10.5 Exanple 5 A gastric
retention dru delivery system conprising a subcoated core simlar to that
used in FgPE83% was coated with an outer coati ngPEBMsZEGH/A00eM rrentloned
I n Tabl e 13 beI ow. Table 13 Ingredients Quantit %%ww Quter coat Eudra '
L- 100-55 40.68 Coated to a weight Sodi um bi carbonate 10.17 gai n of about
8.5% Sodi um starch glycol ate 16. 95¥s3mpesght of the Mannitol SD 25 27.12
subcoat ed £ Qo EWRAh &0 GeliyREGAUurkishD o blikiod 39 sicllhe «f Al ks of hus

obt ai ned were eval uat ed as regards_the tine reci]w red to float, i.e. buoyancy
time, 10 SfaRpd vERapatsd r‘f@thlaﬂﬂlét?(f copting comppeifigymen lioFFd\}%IT%hﬁag Bflohe dosage form
The results are recorded in Table 14~a$1@bow Tabl e 14 Medi um Buoyancy tine

Sv\e||ing i ndex ||5erL(m nufnsLM hours 0. QINHO -1 8.2 pH 4.5 buf f er
-5-6' 9.1 Ex_a,rqg_l_e_ﬁ_Mlﬁ‘élﬁqir iLC rete QB%FEY%WA\Ql {/pr\L qume rising a
subcoat ed @wercost i | ar to that used j jxmxnl e 1_was r‘na'uad W an outer
coating clofdeeit Lil8frShentioned in Tabl e 15 Bellow. 31 V@?WGS?YEIE}I&F
PCT/ | N20OS{{IHO%E 25 26.08 g%m of gl;lc;utfst.lf/o
; weight of the

' iﬁi:;nzsc;camh glycolate . 105 5291 s}:lbcofted core

PEG 400 : 1.49

Talc 2.39

'S 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 10 below.
Table 10
Medium Buoyancy time Swelling index
used - {(minutes)
30 min 60 min 120 min 24 hours

0.0INHCI ~13-14 2.6 - 24 3 : 16.6

pH 4.5 buffer ~13-14 25 - 2.5 3 112
10 : ' Example 4

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 11 below.

Table 11

Ingredients | Quantity (Yowiw) |
Outer coat
Noveon AAL : : 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

15  The tablets thus obtained were evaluated as regards the time required to float, 1.e, buoyancy time,
and the swelling index, i.e. increase in volume of the dosage form. The results are recorded in

Table 12 below.
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Tabl e 15 Ingredients Quantity %ww Quter coat Eudragit L-100-55 33.89
Coated to a weight Hydrox ro yl nmethylcellulose 11.86 gain of about 8.5%
Sodi um bi car bonate 10. 17 by wei ght of the Sodium starch glycolate 11.86
subcoated core Mannitol SD 25 27.12 Tween 20 0.59 PEG 400 1.49 Talc 2.39
The t abl V@ 2a08a61988t ai ned were eval uated as regards t BRETANAS/WEELI red to
float, i.e. buoyancy tinme, and the swelling index, i.e. increase in volune -
of the dosage form The results are recorded in 5 Table 16 bel ow. Table 16
Medi um Buoyancy time (rri nut es) Swel ITablg 12ndex used 30 nmin 60 nin 120 nin

G A NHCI gMﬁdlﬁrgﬁ 7 anch e Wﬁﬂmﬁrﬂ?ﬁmhst ric
retention drpggdel ver( im¥esf €1 cOnNprising a subcoated core simlar fo that
used in rtoexanpte& I, Wwas coa.egom anm¢g U°i yere) conpg@ﬁulrp
mentioned_in Table|17 bel ow Table llh7 I ngredien 8)Janlt]L % W W er coat
Eudragi t jLODDNISE 32, 88 ~Zoated|to A wei ght 2H\Iovepn AAS ‘4. 111 gaﬁﬁ of about
8.5% Sogr omates8. 22 py wey ghty—of 4L1ne SodiuT st CITgisyT flate 9.59
subcoateup?ud.}e%”(f%%m'rtui “sp-25 M% Feer 20— 0—59—FPES 43% 1 g Falc 2.39

The tablets thus obtai ned were eval uated as regards the time required to
float, i.e. buoyancy tinme, and the Bweaiplaéshg i ndex, i.e. increase in vol une

of t he do?@&@tﬂ@ WPt Qﬁlgra‘%ﬁ#&} SysRn® oﬁﬁﬁﬁﬁéjg g’uﬂc@ated core similar to that used in

E example 1, was coated with an outer coating composition mentioned in Table 13 below.

Table 13

Ingredients | Quantity (% wiw) |
QOuter coat
Eudragit L-100-55 40.68 Coated to a weight
Sodium bicarbonate 10.17 gain of about 8.5%
Sodium starch glycolate 16.95 by weight of the
Manriitol SD 25 27.12 subcoated core
Tween 20 0.59
PEG 400 1.49
Talc 2.39

The tablets thus obtained were evaluated as regards the time required fo ﬂoat, i.e. buoyancy time,

and the swelling index, i.e. increase in volume of the dosage form. The results are recorded in

10
- Table 14 below.
Table 14
Medium Buoyancy time Swelling index
used (minutes)
24 hours
0.0INHCI . ~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 Tabl e 18 bel ow. 32 WD 2005/ 101983 PCT/ | N2005/ 000091 Tabl e 18 Medi um

Buoyancy tinme (mnutes) Swelling index

used 30 mn 60 mn 120 mn

0. O NHCI

-8-12 1.7 2.8 3.5 pH 4.5 buffer -8-9 1.7 4.2 5 Exanple 8 A gastric
retention drug delivery system conprising a subcoated core simlar to that
used in WOSKRAHI983 1, was coated with an outer coati nd@CETENFETHOFIN

menti oned.
L- 100- 55 40. 68 Coat ed

to a wei ght

Noveon AAl

in Table 19 below. Table 19 Ingredients /W Quter coat Eudra it
5.08 gain of about 8.5%

Sodi um bi carbonat e 10. 17 by meight dhablelé Sodi um starch glycolate 11. 86

subcoat eg—Tore rvalm' I gu 252712 4 oy m:u 400149 Tal e 2. 39
The tabl et f gy © %‘l IllelaWVEI tTt:Vou La:ﬂé@ a?l(r%‘égff?’ua the—time— eq red to
float, i %—"lgg —t e, d.llu the—gwetti rretex n vol une
’ B -JO0e5 tg gpndex; eai
of f[he chqpyfme%ﬁy‘fceﬂ E}th apalv | E\;ul ul\itgﬁl II.”‘.L D ab ow. Table 20
Medi um BU A é, e ca) SWeT Tt 1g—1-1 ? ts€ h '[ n|_120 m n
_m&wrhor@tcogﬂnrh”,, Zg Aldl, Loy e t
O'ONHC-S&]U.I[‘]StTﬁ r’oate 4o Ui t Udli,ljﬁd'dd DAgaStrIC
ret enti on—arig-4 gy%.y system-econrprt-strgHag-efen—was prepared as nentioned
in Tabl e REEELERE 5 2712 .
Tween 20 0.59
PEG 400 1.49
Tale 2.39
The tablets thus obtained were evaluated as regards the time required to float, i.e. buoyancy iime,
and the swelling index, i.e. increase in volume of the dosage form. The results are recorded in
5  Table 16 below.
Table 16
Medium Buoyancy time (minates) Swelling index
used
30 min 60 min 120 min
- LOIN HCI ~B 2.6 2.7 3.6
pH 4.5 buffer ~0 2.8 2,9 3.6
Example 7
A gastric retention drug delivery system comprising a subcoated core similar to that used in
10 example 1, was coated with an outer coating composition mentioned in Table 17 below,
Table 17
Ingredients | Quantity (% wiw) |
Quter 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
15 Table 18 below. '
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WO 2005/ 101983 PCT/ | N2005/ 000091 Table 21 Ingredients Quantity Quantity (%
ww) (ng/capsule) Core Baclofen 22.5 5.49 Funmaric acid 10.0 2.44

Manni-tol SD 200 264.5 64.5 Hydroxypropyl cellulose (HXF) 68.0 16.59 Sodi um
bi carbonate 30.0 7.32 Colloidal silicon dioxide 5.0 1.22 Talc 5.0 1.22
Magnesi un™ W4VINB35 0 1. 22 Subcoat Al inic acid 54. 3CKakedods a wei ght
Sodi um bi carbonate 10.87 gain of about 25% by Sodium starch glycolate 27.17
wei ght of the core Mannitol SD 25 13.59 Pol yvinyl yrrolidone (PVP K-90F)
16.30 Talc 3.26 Tvveen 20 1.09 CQufdMelBoat Noveon AAl 4.41 Coated to a

wei ght Sodj ol uiciY —about @dragﬂ—t‘tqo 55
35.29 wej ght draglt ?E (598%5 ﬁ/ﬁnnl tol SD g“{%@% Sodi um starch
ns
gl ycol at : WWW 20qQpo a7 | Tal c
2.35 Diethyl phthalate 6.62 Top Cgat Baclofen. 7. ed to a vve ght
Pol yvi nyl p3®1oli€iddne (Poviétdhe K- 1.150 ghin of| abo8 1.5% 30%.5
pH 4.5 buffer ~8-9 1.7 4.2 5 |
Example 8

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

5 example 1, was coated with an outer coating composition mentioned in Table 19 below.

Table 19

Ingredients | Quantity (% wiw) |
Outer coat A
Eudragit L-100-55 40.68 Coated to a weight
Noveon AAL 5.08 gain of ebout 8.5%
Sodium bicarbonate 10.17 by weight of the
Sodium starch glycolate 11.86 . subcoated core
Mannitol 8D 25 27.12
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

10 Table 20 below.

Table 20
Medium Buoyancy time (minuntes) Swelling index
used '
30 min 60 min 120 min
0.0IN HC1 ~8 2.8 2.5 33
pH 4.5 buffer . ~8 3.5 3.5 5.9
Example 9

15 A gastric retention drug delivery system comprising baclofen was prepared as mentioned in Table '
21 below.
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Talc 2.25 Tween 20 0.40 Bacl ofen, fumaric acid, mannitol, hydroxypropyl
cel |l ul ose, sodi um bi carbonate, colloidal silicon dioxide, talc and
magnesi um stearate were mxed to obtain a blend and this was filled in size
O 5 hard gelatin capsules. The filled capsules were coated with a coating
suspensi YO 2WAHHP¥ ng al gi ni ¢ aci d, sodi um bi car bonat BCT/ANRMIINPT ar ch

gl ycol ate, mannitol, povidone, talc, Tween 20 in -isopropyl alcohol to a

wei ght gain of about 25% by wei ght of the core capsules. This was followed
by |ntroduct|on of the outer coat uﬁhhgzh coatlng sol ution conprising Noveon

AAl, sogiumbiT Eudra gﬁﬁ_ : Ei??%{‘nannltm
sodi um starch glgggﬁgﬁgﬁ‘ 34 WO 20 PET???F' '% 0093 Tween 20,
PEG, taI,C@ d‘diethyi phtnalate ] | op opyl atcohof—the sofjuti on being
coated t g 18% Dy Wei ght— [ Finathy; a top coat SOHPT sTTg bacl of en,
povi done —'Pun?é:‘ma&é“ Cand— TWeeTT 20 Was  (j T oduget o g Taps les to a weight
gai n of d%ﬂlml‘ﬁﬁ%(} USTg & codal i My SgfutTom i purifjed—water. 5 The
capsul es HB&Bxyﬂfébﬂ'cHEﬂ’osg‘ﬁb@' oupd—to g gat-Trmediat &%t PoN hmmersion in an
aqueous EERT TN H{1&. CapSules mereeveypa ated St cgax;:,;z the—gwel | i ggdl ndex,
I.e. inc P v_of—the duaag or-im—Ihe—+estikis—arerecorded in
Tabl e 22? bldal sllickl Joide o 'r‘v’éd‘tjﬂﬁ'ﬁwé'g Fre—i-Heex ul%%' 36—min 60 min 120
nmn 0. 0ENHEr—~2-32—2 530 H4-5Houtfer—2-84 5—3-53 Exanple 10 A
o IMagtesiuiistegate 0 4 20 S P e L [ TR e
gastric = bCOE;LI:Un- ttag—oaertvery—SySstem-conpriSthRg—Ecat-bHaopa cnd | EVOdOp.a was
prepared Qg.;ncﬁﬁ+enedrrn tabte—23—belLow—i5—Tabl-e-23+ngredhent s Quantity
' W reteapsub-e) | CoreBabbi-dopd NG AP gl HEY

Quant |ty oy -eapsul-e) 1 CoreLupbi dopq RGN, dialFi41. 3 7.5
Levodopa Sodfim starch glycolate. | 2947 Vecight otq € core 161.7 29.4

Mannitol SD 25 13.59

Polyvinylpyrrolidone (PVP K-90F) 16.30

Talc 3.26

Tween 20 1.09

Outer coat '

Noveon AAI 441 Coated to 2 weight

Sodium bicarbonate 8.82 gain of about 18% by

Fudragit L-100-55 35.29 weight

Eudragit §-100 8.82

Mannitol 8§D 25 35.29

Sodium starch glycolate 10.29

Tween 20 0.59

Polyethylene glvcol (PEG 400) 1.47

Talc 2.35

Diethyl phthalate 6.62

Top Coat o

Baclofen 7.5 Coated to a weight

Polyvinylpyrrolidone (Povidone K- 1.50 gain of about 1.5%

30)

Talg 225

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
5  hard gelatin capsules. The filled capsules were coated with a coating suspension containing
aIginic. 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, Budragit L-100-55, Eudragit S-100, mannitol, sodium starch glycolate,
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Crospovidone 25.0 4.55 Colloidal silicon dioxide 3.0 0.55 Silicified

m crocrystalline cellulose 150.0 27.27 (Prosolv SMCC 90) Talc 4.5 0.82
Magnesi um stearate 4.5 0.82 Subcoat Alginic acid 54.35 Coated to a weight
Sodi um bi carbonate 10.87 gain of about 20% by Sodium starch glycolate 27.17
wei ght ofWORWSAYPE Mannitol SD 25 13.59 Pol yvi nyl pyr PETINIGEOPIOVP K- 90F)
16.30 Talc 3.26 Tween 20 1.09 35 WD 2005/101983 PCTI | N2005/ 000091 Cuter
coat Noveon AAl 4.41 Coated to a weight Sodium bicarbonate 8.82 gain of
about 14.B%en BydEGgRl krdldiahys BhiBat@H ifppropd ialyhitol, dife sblrBorchying codidy ggiit 8- 100

2.94 coatgg with | .2 ' ) ' ycol at e
10. 29 m@ % Wit au%’/%glg%/{éot%?fﬁgﬂéég ok 1’(%’%@%%% 8@% 47 ﬁ{’regﬂ; g%’fgg%

Di et hyl phirdiagedton 5 caosulesind welghitzaimyd dbopt Whtet esingS doatheORutigmingyrifies! a wei ght
gai n of t 3% Jop Coat Carbido a 12.50 Coated to a weight Levodo a 50.0

gai n of about 11% by Pol yvinyl yrrolidone (PVP K-30) 12.50 weight. of seal
coated Talc 20.83 core Tween 20 3.33 The coated capsul es were prepared as

ment i onedpye N GXRIBILE SH@REY Srere found to float immediately upon immersion in an aqueous
medium. The capsules were evaluated as regards the swelling index, i.e. increase in volume of the

dosage form. The results are recorded in Table 22 below.

10 Table 22

Medium Swelling index
used )
30 min 60 min 120 min
0.01N HC] ~2.12 ~2.5 ~3.0
pH 4.5 buffer ~2.84 ~3.15 ~3.53
Example 10

A gastric retention drug delivery system comprising carbidopa.- and levodopa was prepared as

mentioned in Table 23 below.

15 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
Mamnitol 3D 200 161.7 29.4
Crospovidone . 250 4.55
Colloidal silicon dioxide 3.0 .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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Jn—.

5 Exanple 11 A gastric retention drug delivery system conprising bacl of en

was prepared as nentioned in Table
m ca sul e Core

Quantity
Manni t ol

(% w w)

24 below. Table 24 Ingredients Quantity
Bacl ofen 22.5 5.49 Funmaric acid 10.0 2.44

SD 200 200.5 48.90 Noveon AAl 108.0 26.34 Sodi um bi carbonate 54.0
13. 17 Colooioosdoimsl i con dioxide 5.0 1.22 Talc 5.0 1.2/inNdagoseesium st ear at e
5.0 1.22 10 The core was obtai ned by bl ending the excipients with bacl of en

and filling iit in a hard gelatin capsule. The capsule was then coated with
a subcoat and outer coat simlar to exanples above. 36 WD 2005/101983
PCT/ | N2009600%1 Exanple 12 A gastric retention drug delivery system.
conpri si NQNoveomlaofien was obt ai ned as nmemtii oned | Qoatablt® a 2=ighe] ow. Tabl e 25
| ngr edi entSsdil@dftbrboriite/ t abl et Quantity g&H WW | &od of Baak oiem 22. 5 3. 38
Funmari ¢ d@udradiPL-Q00l5550 Marinit ¢l SD 2985 264. 5PbB8eiglt of @eospoVi done 55. 0
8.27 SodirumBt saabonate 30. 0 451 Sidgaci T ed| edadocrmitht althd ne cel | ul ose
253. 0 38.[GhannkdPED91 V_SMCC 90) POl yvi my [ pyrrol | ebeaet (PVP K-30) 15.0 2.26
Col | oi dal| Shilhe@Rn @lyesfieie 5.0 U]75 Ta$g 5.0 0} 75 Magnesium stearate 5.0
0.75 Tween 20 0.59

Polyethylene glycol (PEG 400) 1.47

Tale 2.35

Diethyl phthalate 5.29

Seal Coat

Opadry white YS-1-7003 Coated to a weight gain of about 3%

Top Coat ' ]

Carbidopa 12.50 Coated to a weight

Levodopa . 50.0 gain of about 11% by

Polyvinylpyrrolidone (PVP K-30) 12.50 weight of seal coated

Talc 20.83 core

Tween 20 3.33 ‘

The coated capsules were prepared as mentioned in examples above.

‘5 Example 11
A gastric retention drug delivery system comprising baclofen was prepared as mentioned in Table
24 below.
Table 24
Ingredients Quanfity Quantity (% wiw)
{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

10  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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Sea] coat Hydroxypropyl mnethylcellul ose 20.49 Coated to a weight (HPMC 5
cps) gain of about 3% by weight of the core Subcoat Al ginic acid 60.39
Coated to a weight Sodium bi carbonate 12. 08 gai n of about 20% by Sodi um
starch gl ycol ate 30.20 wei ght of the seal Mannitot SD 25 15.10 coated core
Pol in 1 %WPets1g¥ke (PVP K-90F) 18.12 Talc 3.62 Twe@fTH005/@9091Qut er coat
Noveon AAl 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 Zxagpleihe subcoat Sodi um starch glycol ate
9. 33, TweRhadfe Qi RO I L AR Pl R A Ohriredms Rl k3

Di ethyl phthal ate 4.0 Coat Baclofen 7.5 Coated to a weight

Pol yvi nyl BYP3&T i done (PVP K— 30 1.50 gain of about 1.2%by Talc 2.25 wei ght
of the coated Tween 20 0.40 core 5713l ¥¥$ 2005/ 101983 PCT/ 1 N2005/ 000091 The
coated tabhlets were nhfal ned as m:nflnnpd in nxarmlpq above. _The core coated

with the g ey g 3! ] 5 buffer. It
was foun CPWaLthe suhc‘oated i blets remnined at the hase off the vessel and
began to|8kdefet eqrate after aboiut 3 ni?dtes, and fuPBy disifdtegrated in
about 6 mFumriescids 10.0 1.50
Mannitol SD 200 264.50 39.77
Crogpovidone 55.0 8.27
Sodium bicarbonate 30.0 4.51
Silicified microcrystalline cellulose 253.0 38.05
(Prasolv SMCC 90) .
Polyvinylpyrrolidone (PVP K 30) 15.0 . 226
Colloidal silicon dioxide 5.0 0.75
| Tale 5.0 _ 0.75
Magmesium stearate 5.0 0.75
Seal coat
Hydroxypropyl methylcellulose 20.49 Coated 10 a weight
(HPMC 5 ops) gain of about 3% by
___weight of the core
Subcoat
Alginic acid ' : 60.39 -Coated fo 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 AAl 4.00 Coated to a weight
Sodium bicarbonate 8.00 gain of about 12% by
Eudragit L-100-535 31.99 weight of the core
Budragit 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 glveol (PEG 400) . 1.33
Tale 2.13
Diethyl phihalate : 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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The subcoated cores were coated with the outer coat and placed in 100m of

0. 01N HCO and pH 4.5 buffer. The tablets were evaluated as regards the tine
required to float, i.e. buoyancy tine, and the swelling index, i.e.
increase in volune of the dosage form The results are recorded in Table 26
bel ow. 10VTapI580283 Medi um Buoyancy tinme Swel | ing i ndeRCTHSWo5/ (A% ut es) 30
mn 120 min 180 mn 210 mMmn -TO 1IN HCL 9 -2.44 -3.50 -3.82 -4.20 pH 4.5
buffer 9 -3.08 -4.93 -5.25 -6.77 Wile the invention has been described by
ref erence Th@c@pé ddtbﬂfits: wenrtpbding® at spntivhedsinveasmperebofeo The pore pogaiswidf the

illustrati r the
scope of Exﬁ@oa?l AVR nt| onm%gg@%ﬁ%béﬁg%%%yﬁ%f%% Pﬁg}n&r%a tﬁ&u%&oé?ﬁm 535
PAGE: 7 r tabletsyrerpaine Nt @ (389e00 01 Bssel @R tegandp dBBtARCGHLIPSt 3 OindfenBnd. A
gastric ram§PEh%@m§M§hg ddhhhie harm of a coated tablet pnnprising (a) a
core in the"formof a tablet conprising an agent capabl e of generating
interndl pressure on the cUat, and 5 (b) an expandabl e coating funned by
appl yi ng %h&ﬁﬁédai&@ SOIPOS laaa'te%&%gme% b&ga@d fidebdn 1fo@ﬁm3fior1ﬂNrmh>éH@5Hand one
or nore expandabl e conponents on the tablet core to form fil mcapabl e of
expandi ng4ér1PHff?¥aT]?ﬂtal?1ﬁ$ FgFeievaugbidyas iregands thettigrpaujred 19 fﬂ%lgd@w&pw g | | eu, 2,
A gastri caﬁd%@mem% iRl IRkl R Y vaiNSd S Th@oskdedbE dnb ReshitsBrdRebortaGh €1 N the
agent capable of . gcnerating internal pressure is selected froma
group conpiy %‘Hﬁ‘@bs generatlng agents, highly swellable pulyma,
supet dpsi utcgrauts and nlxtures thqugEZGS A gastric retention drug
dellveryEsysLenLcu, gas N cl ans
2 and one dYledigime hé@@ﬁ@ﬁﬂ@&&ll jon drug
deIivery_sysEEQLas.cLaiﬁﬁw |

&Sh ¢l aim 3 wherein one or myre 15

t herapeutically active agents is nr:’toﬂﬂf nmdniﬂ nrﬁsﬂtﬁﬂnrél_éég_@f_gf m and/ or
in a nod fp-ﬂmﬁzhl ase in?mrn pu mu“}iﬂ:ﬂf anl i m3a¥di 'rrl’j38|2¢al raccﬂ\godn~e of one
or nore aPBRduiE, angu'rlﬁall y act 388 ag nj_”%_-g-?lzm /0r“"5.ﬂ?5nnr i frBd”rel ease
dose of the same or different therapeutlcally active

‘While the invention has been described by reference to specific embodiments, this was done for

active agenﬁ?emﬂg indeRastric retcn

purposes of illustration only and should not be construed to limit the spirit or the scope of the
invention.
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N

agent(s), S. A gastric retention drug delivery systemas clained in claim4

V\/nerel n the systemhas a 20 floatation tine of |ess-than 15 unoutes__wuhen
pl BT Anddi¥ous medium 6. A gaStrlc retenfPons syst@ngssi n t hessfi rm of a

Jc‘oated tabl et conprising. (a) a core in the | brill of a tablet conprising

&n agent capabl e of generating internal

second coating fornmed by applying a coati %ﬁgngg Qpﬂﬁfwg Qs@:@ %l@‘l | m
25 Itum ng polynmer and one or nore expandable c : rst i
coating aegrneby the second coating fornms a Iji mamﬁxgg@@ ng and
maintaining its physical integrity in the gastrie mlleu. 7. A gastric
retention_drug delivery systemconprising a gastric retention system as

clai med i 8% m 0 and one or nore t herapeutically active agents, 30 8. A
gastric ricl entsirusyatprmimhd fre: of uroard whie cnpgogt ed capsul e, conprising (a) a

core in the |@in ot iRmeARS Y SubibiREmrMh anCénguﬁd:e“& %gémﬁﬁﬁﬂfemﬁapab' e of
generating internal gptgessur on the elating, an expandabl e coating

tbrni ed by appl JiHy 4 Co4ti MY conposition conprising a film |brning pol yner
and one of nnﬁ’éale%p@%abba@nwmpbmmww semiitdrempapsulapsogefitto 39 i | aE~i DED

S4EE7" 08/ 03 ' 0@ }Q.\megﬁlnj ﬁEmeMr R &ﬁt@lon%m%ﬁmﬁh&@u?e@col&o%ﬁn FROM TO +43 1
53424 535 PFGE: e 101 loan a film

capabl e of expanéIﬁn tﬁpmq G “?aﬂ “é"l “'“d '“‘““F@gg Hﬁwiﬁ‘gfmﬁrﬁi’ 81935} FEYYn the gastric

mlieu. 9. A gaslllMlc retentlon system as clainmed in claim8 wherein the

agent capabh guot r@ﬁﬂﬁrd%idﬂﬂury iyaa@ﬁsrmlmeprmwreh&&a tﬁ@dg&ﬁh@ﬁbhjcffom a group
swel | a

conpr '!(?I ng &\gncmu nl@rl;uﬂhxcss T 15 CblL l%' ik ul n? mirbalng s 6en§rfumlgc|g=ms Yi

supcrdi si nteg ra ures rete rﬂfl on’ drug
del i very swg’flé‘H“Fé‘dﬂ'rﬁ“r WhrEiiregasied i“é““r':éth@mfl on systemas claimed in claim?9
and one O AphseEsthenapeyiiieay lyycuaaiphNg agant Stontlh sysAm@ashimanr et enti on drug

delivery syshem.as.el, %Inggm belicGly@ldl dyivherein one or nore therapeutically
~active agents i s present n an iImedi at e rel ease formand/or in a rrtcditied

10 rel ease % &t Tb“"ﬁ‘r‘ BV EPEHY IFRITE G 8280 B sRlad TP GER YoTBne or nore of
t he t hWer apettdpeaildly s@iet tpves agention »aimthedine @lewe tinf kel ired walisd dose of the

same or di f{ekentn LhRVMAPEURnER W cIBGh) M& of BBSNEES b the therapeutically
active apenrs, and/or a modifisd release dose of the seme or diferent therupeutically active
agentsh '
5. A pastriv retentlon drug delivery sysiemn as clalted in claim 4 whesein the syslem has 2
20 Huoutation time of less than 15 muates, when placed in an aquecus modium,
6. A pastric retention systes in the forn of a couted fablet comprising:
{a) a core in the form of a tublel conprising an agent capable of gencraiing internat
pressure on the cout, und ‘
(b) a svcomil coating formed by applying a coating composition comprising » filnt-
25 Ii’ﬁ‘ll‘liﬂ}; polymer and one o more cxpandable components on the first conting
whureby the second coating forms » 1ilm capable of expanding and maintaining its
physical inteprity in the gastae millen.
7. A gaslric retention drug delivery sysiem eprising a gastrie relention system as claimed in
clalm 6 and une or more therepeutically wetive agents,
300 ¥ A gastrie reluntion systom in the form of 8 coated cnpsul;, comprising ;
{4) a core in the [orm of a capsule, the cors uumpﬁsmg an agent capable of geberating
internal pressure on the eoating, and
(b} un expanduble coating formed by applying a coating composition comprising o film-

forming polymer and one or more expandable components on the capsule core fo

“AMENDED SHEET
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12. A gastric retention drug delivery systemas Mained in claim210, wherein
the systemis capable ul' instantaneously Il oati Ag, -when placed—+hA—at—
JadBEB U metiaft™. 5 13, A process for coating aTedBF ét536# €Fpsul EREN e

Ctonprising applying it coating conpositio ,ﬁg?
s a dry powder form or suspended in a nurElsdlivépt ?
SHEET 08/03 '06 M 07:08 [ SE/ E16 NR 84531

L

10

15

GRID_to)
formn 4 film capable of expanding and inaintaining its physical infegrity in the gastric
millen.

9. A pastric rctention syslem as claimed in claim B wherein the agent capable of generating

13

internal pressure is sclected from a group comprising gas gensrating agents, highly swellable

polymers, superdisintegrants and mixtures thercaf.

. A gastrie retention drug delivery systen comprising a gastric rotention system as elaimed in

claim 9 and one or more therapeutivally setive agonts.

. A gasirie relention drug delivery system as claimed in claim 10 whercin one or more

therapeutically active agents 15 present in an irnmediafe releuse form and/or in o modilied
release form 1o provide an immediately releasing dose of one or more of the therapeutically
aclive agents, andfor a moditied velease dose of the same or different therapeutically activc

ageni(s).

. A gastrie rotention drug delivery systemt us claimed in claim 10, whereln the system is

capuble of instantancously Noating, when placed in an aqueous medium.
A process for conting o lablet or cupsule core comprising applying & voating conyposition
comprising expandable components i & dry powder form or suspechded in a non-solvent

vehicle.
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