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Phar maceuti cal Dosage Fornms Having | medi ate Rel ease
and/ or Controlled Rel ease Properties That Contain A
w@2mABIRerept or Agoni st Background of the | nvePtT/08200%1€11032

present invention relates generally to pharmaceutica
dosage forns having i medi ate rel ease and controll ed

rel ease properties that contain a g-am nobutyric acid
(GABA B) receptor agonist, e.g., baclofen, for the
treatnment of nedical conditions, which include spasnms,

C PRafRhddiical DSJ&%@F&&S Ofvify $@ineSiate Welea Rl lof Chitrolled Release
associ ated wt ,allnents_sucg az multiple sclerosis,
MY

spi nal cor dPrgpstiesdbat (antajry Ay BegsRior AgpRisti es.
Multiple sclerosis is considered to be an autoi nmune

di sease. In this regard, an_individual's inmune system
can attack the nmydbickeonpdofthedayentionr ounds nerve

cel T prdfehtSnRaIBOElales 3GhSralll§ toPifeh R MERAKARESe forms having
par.al ysis, poor coordination, balance problens,

. . P 2 . .

immgdliptg fRlease,gig cppiealipdreleats Arappyissdhat spptaimsapAminobYgHF agid

(GRBALESDF aEbnRE S BaLI1SEn, FHLAE titRRASR of MEBMEABaditRe] vafien
unct nedical treatnent, such as

. can al so facLIit%}e ad S
m%h*fr SPASIF. crampingyiehtress qlmsgles of pRasticiy @ssorialsd §ith gilments such as
mulipld RkosW ?éhnaﬂwr& HiBdaBes SELSEMBépinaPInjiREL @i N spi nal
injuries. Baclofen is also used to reduce the nunher
andMéleierSF {psigfs copsidereddo BE ap pptgiomung (dispassy gty teeqy, an
indg@ﬁdaﬁﬁlirﬁn?ﬂé(%ys{’iéxﬁ cﬁ?xtta@?iﬁeexﬂyg%ﬂ shtbﬁﬁ G%aﬁsur&%ndﬂh@rv@ @¥IB. This
ecqQne rertractor o, e e ecls,. o1, carpanazepl ne, .
damagelepda fp mwleﬂeagneﬁov%dxsas-’@ﬁ?rcfpaf&ﬁ@ﬁ%ﬁﬂsﬁ&emg%nsa@#a?@
and SosAbRBEEdrRss! ﬂheacmlaAB agaﬂiéasfdlcgaa&h b6 usddtts troR @ﬁ@@l %y&iﬁtdhfs.
CLIon appeals unclear.,6 pacl oren seens cap e or .

Bag ﬁff‘fp 681t *}I%Qfa‘ﬁ{ﬁtf“ﬁ athBpeS S igd: treatmeng Sb% Wmﬁf ﬁgeramém impreye
tha??Aih@ SfRipatdnt Iwﬁ}«{ ﬁiultiplmsm&hswr bmdiWWaDﬁnﬁlﬁfek.ZBédl&é}i ©hlso
erent_ ter nal.s, al t hou act) ons t s raspl,.na
used; tp grdugghe mymbsr H@éﬁ‘fe“%?g a %‘ﬂ‘é P?Bl&f"@mta@“‘?“f 121 pafignty who are

noﬁa;l])feﬁﬁ tolerhtﬁ, dz iwhd he® betdnie rafi‘hd”t'lﬁﬂy%, theaEfeok oncdiifsnabamit.

sSNno to aye ener.a centr neryous syste

oo B e, PP S e S hiofhe i ol Aoy P S SRR
antispastie.d&trhe@Raniint &F ab@onCipPeacLunciaBatieRa Scendloaydble, of aihibiting
b ées iratory $qg car di oyascul ar depr.essi on, .The
ORPRBPHORRSY BT PHER B FPURESS At e SBRR P Y POSSBIPYt en i s
hyipolaizhtion of Bffered @aminals] 440 ot goR¥iofsas bupdspinalssiteswahy 414d gecur

and et by PRLEEE AR AR E BBPR PfAE: sagIpmR have

geneSal téitdalheyvoaknshsexil (ENS) deplassad pRpatick asAEeHtdatiyahe roduchién of
sed%ggnevgl%P l%ﬂaga%get:, ‘somnolence, ataxia, and respiratory and cardiovascular depression.

The absorption of baclofen is site specific. Baclofen is primarily absorbed in the upper
gastrointestinal (GI) tract, with the extent of absorption of baclofen substantially reduced in
the lower GI tract. Baclofen is rapidly and extensively absorbed. Absorption may be dose-
dependent, being reduced with increasing doses. An improved method of administering
baclofen to a patient would include the delivery of effective amounts of the drug to the upper
GI tract for an extended period.

Several side effects are possibly associated with the administration of baclofen to
mammals. These problems include nausea, vomiting, diarrhea, dizziness, daytime sedation,

and less frequently, psychotic states such as depressive mood disorder. In addition, patient



10

15

20

25

30

bei ng reduced with increasing doses. An inproved
nmet hod of adm nistering baclofen to a patient woul d
w0 p@s0e®7e he delivery of effective anmounts of PEEUSI008011032
to the upper @ tract for an extended period. Severa
side effects are possibly associated with the
adm ni stration of baclofen to mammal s. These probl ens
i ncl ude nausea, vomting, diarrhea, dizziness, daytine
sedation, and less frequently, psychotic states such
coﬂ@hﬂﬁ@ﬁvﬁﬁ & WY TB@ el LamMe d@optithl vHARY fldq@&ht doses are required, such

e conpllance with a dosing regi nen can be
aSE*L? ii{] ORfmipisering & qosegsdorm tse eisfour tings @ dhay- arharmageuicals

dokdas fdiﬁi&ﬂatfr&lhlr&dégs RreGleBt dofigle, 3udhQs 38R dr aide 4 etﬁus%mﬁ@w
har maceut i cal dosage formt

Pf?f@fnﬁﬁ rFaé%t FrEgEe, ?Pf@&a@ﬁvmab@% orwepab&sofsﬁel&wwg mdi ce a

medﬂ}(inmg lstdBle PRhATIREs Girbatielea Rir @ prdfdnit 138 btimeé?may benefit
arnaceutlcal dosage form capable o establlshlng and

SRYZPinng less fnuenifosiogand UBRigRe HdeHEren for a

pr 0 b@ﬂf@ﬁ?ﬂacﬂﬁéd phdm%ednbmorﬁﬁwu&gnﬁélh&mg)ﬁadlﬁai ‘BabRY, 10/20 mg
GJ Ies freguent d03|q% and m ni_m zi ng side

élfsg’ék{‘ Eangals; InepGemops i) gt ?rare%mlﬁletsgravraﬁrtmjwaﬁaﬂ@fﬁg as
KEMSTROT W@clﬁﬁﬁi Pia8ha, Mhﬁfm Gé@{agﬂ 48 mlaM¥@ied OFmercially, but do
Phar.maceut | cal s rona, % and the oraIIy
HOHﬁ’nglHH %(@'ffalﬂﬁdﬁ@eﬁsaaﬁn té”fl"FF&rlféEF’éaéPPé"s WenseromeleR0 mscrtdese
of REMITRO™™DROSdaRplabd £8R0NIraticH iSreRdiel SsRE 116 QEmSAret al | Y,

but do not provide controlled rel ease of bacl ofen. For
ad flen. followng a single 20 ng oral dose of

KEMBAdRSIeA s a stidfh HaBfe G 2055108 oG (ORt Mbhd2fiph: sm&a&h ed
about I\ﬁ ours after n1n|strat|on Bacl of en has a

eIyIC E@ W%ﬂ ‘{Cﬁﬁ(@c }m@b? acists,

IncBaIHtIQE(ﬁDMgm)OB)J Hﬁlldfv@ﬁg%rm&thmﬁﬁbgﬁﬁﬂlﬁfﬂéxﬁgﬂg\ﬂnﬁ@dlﬁtékﬁe%)ee
r,.can ocCl et Ita ar nacl st s
ba%@”‘?ﬁ fxnpylatiqys, mig thef&P WG Playievals A irpis bt pasheda absut four

to €t golloM@CBdﬂﬁtﬁsnfa&brﬁ AHerefbas; L@kaI1g ikt 3d1é88 formulations
1 ni mum t her apeut i | as | evel s are typically

m
t“?%@%ﬁ%ﬂ“%‘”ﬁ% fe P AN tiMss Wit hours fol | owi ng
adnivaiicis caitiolled relthRbadlofef confposiGibhst@vd mdspa&ea F2 e,

0§ S 5SSO e S S
stlclﬁﬁﬁ&&lrdl InfibSsa hﬂd/&hb&&lﬂug’ tﬁda@gﬂ B mufoak n@ihﬂfﬁﬁé &@hesklcmpositions
184 1.SS 25, 1992 to Khanna

hats g PT BRG oL T GEPlE g REL W hresirs HIE 3 JoBveg hgere to a
lesstham systingdd citecier GABA rélatdd diupy. Adgiflodalle, WS PRt N& HH58085,

iss;]rel'(]ie.l%f 2&,%39? %ol l!’elnggrg et al. refers to matrix dosage forms having extended gastric

residence time. Dosage forms made according to the Penners reference are described as
having marked swelling and high dimensional stability in the swollen state. In addition, an
osmotic pump type dosage form for delivering baclofen is referred to in U.S. Patent
No. 4,764,380, issued Aug. 16, 1988, to Urquhart et al., which describes the continuous
administration of drug over a prolonged period of time.

Nevertheless, there remains a significant and continuing need for pharmaceutical
dosage forms having controlled release properties that contain a GABAg receptor agonist,
such as baclofen, to treat medical conditions like multiple sclerosis or certain spinal injuries

by establishing and maintaining stable plasma levels of the drug for a prolonged period of
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have one or nore of the problens associated with
adhesive tablets and deliver the drug to a | ess than
wo@piosieio7si te for GABA rel ated drugs. Additi onedT/¥$2005/011032
U S. Patent No. 5,651,985, issued Jul. 29, 1997, to
Penners et al. refers to matrix dosage fornms having
extended gastric residence tine. Dosage forns nade
according to the Penners reference are described as
havi ng marked swel ling and high dinmensional stability

tlmeitcﬁladh{éee BWOkdgasnt Jbsatgtand kd @iz si@deffea TNSI¥D hhdCotReHBBjectives
e dos%ge formfor dellverl ng baclofen is referred

afeat“' mplistigd BY therespt INGDHOR: 764, 380, i ssued Aug. 16, 1988,
to Urquhart et ah,sunm@poﬂgﬁqﬁwaﬁs“the cont i nuous

istration of dra oIon ed erlod of
tud'pﬂfp“ﬁé%‘i“teﬂfé‘?“e‘%@es %f}%lé‘iaﬁ eufic ﬂ@sﬁp ifeamsihaying
contflled feltbidePgopRRRSl thawonﬁfmaarmsgy idc@;%r aBENSR, g@cﬁ Qf Pa1diaN Theke
troll rel.ease properties _that.contain a GABAB

d
d°saﬁ‘°e§é‘5§‘6‘fl 5t e UEHHRAIt.oE MEdied! Spsiifiont, bike spasmsneamRIge 2nd

tightG@R 6 thisoRs, WhidtardashdciaPlderithClilelets kifth @ meleigl@bdlersei dtakrtain
. IEAJUH es by est abl i shing and maintaining stable plasnma
SPIN{IIRINYSS: of the drug for a prolonged period oftine to

achdrexfngl€ $ife pha@gdaiical d@@g@@mﬁﬂﬁf th@prweﬁtlmzxmoﬁlnqh@ involve a
and. ot her es, are acco

contiged lshis ADUER formn st (PG Rom Rl e e oA BT BT A AR A

agonfist aﬁlei’ﬂhatnﬁﬁéaﬂichl@l’hcé@iaﬂe%‘ic1lglleﬁt§irﬂ| tilleydotage poan ﬁﬂﬁﬁitbtdnﬁla{zztro

osa or e ont r. rel ease erties hat
diss e Frof i gt gL b R o S SRS iont
GABl?h;%d ; Gmldﬁrﬂwe aft@ﬂ MBu &lledIEabUH0 % (BABN@agof:ﬁ@trél"&fjsé afodr 4 hours,

i C i r . an

and ik S0G G AR 8 fusust iR RS BonS OB AR S Bipodiitent, e
contﬂ;ilécmereh@ dswgla faam eRhibitd 4l i@ vieo Lﬁl&ﬁélﬁticﬁ peUtile leﬁ gaiumtesipg?mé

i 0 e ar maceut i cal dos or
sl BeaRl S LR b el oo e B e g e
GAB/) sgaisi€ relesa gfter fl tiban, atlbwer Boiit 30 7Z0GAB A phdoedst k€lbR8a5fer 4 hours,

| udes oni st and a
and %ﬁeﬁgﬁﬁ%‘%g{’?ﬁ% %gc‘?glébtf’a]ﬁ%ﬁe@ﬁ%r%cqo %ent, and the dosage
f ol ;ﬁefbnrdm entbodifment) the icoritilel m&ade%sagmfomf-pﬁblluem'g the GABAp
tinal

ssorfh i i o RpoR e st B P e S e p
s1mdlaaeilshteﬂinailﬂmc2ﬁaﬁlﬁiﬁ\8&nﬁ1sagdd§sk gian Elbﬂueﬂ}% G B AL agbnihotelcase
b ST O R SRR B0 s BL e
GAmxmgmstfreiem efkdtihiotns. Iahis prefeired emtshdmeat, tihé asntrollaf releese
dosage forth %nlﬂs an i vzg'o isSolution profile in simulated gastric fluid/simulated
intestinal fluid (1 hour switchover) medium comprising less than abowit 70% GABAg agonist
release after 1 hour, at least about 40% GABAGp agonist release after <4 hours, and at least
about 50% GABAg agonist release after 6 hours

In another embodiment, the controlled-release GABAp agonist dosage form is
combined with an immediate release GABAg agonist component. In this embodiment, the
immediate release component exhibits an in vitro dissolution profile £ n simulated gastric fluid
comprising at least about 80% GABAg agonist release after 1 hour. '[‘heT ratio of the

immediate-release component to the controlled-release component will be from about 1:10 to
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fluid/sinmulated intestinal fluid (1 hour sw tchover)
medi um conprising | ess than about 80% GABA B agoni st
wo edosasw7after 1 hour, at |east about 30% GABAPEI/US2005/011032
agoni st rel ease after 4 hours, and at |east about 40%
GABAB agoni st release after 6 hours. In a preferred
enbodi nent, the controlled rel ease dosage form
i ncludi ng the GABA B agoni st and pharmaceutically
accept abl e exci pient exhibits an in vitro dissolution
aboqn 1@ | prefeably StomHbaitelch ioaba@s il fuabre plefidrablyi 6k WHout 1:3 to about

[isi ess tha 0 O% G A BAB agoni st rel ease
R Stheﬁegfﬁ’:' %?a?%‘g%?% BeeE 006 CABA B agoni st
r eImsmexaaﬁﬁlaeﬂménﬂmmmﬁammemml dds@@bmﬁ;bﬂi the pEOSmGARALBo
e after 6 referre
cond Ao CF R B Pl o S5 s G controted
releax Exinigiohent amudes a/GABAB diomizodndtai prhﬁrnmmﬁlbdll@ atdegRabiaidxaipisht,
ast.ri

ted intesti
and @R R Eiralel T e P By BBt bt n prsiis
simlﬂtamasms ﬂuﬁglrmﬂ&&i mfettﬁral fluidh (ﬂ,trour sﬁ\tltchmﬁtmeﬂhﬂutcoﬁﬁl%mg less
o R B 3000 e, 8255 L D5 AL B B b o
releaam afteln 8 howrstand atrtesst aboth@%c@ﬂBA@ hgoade feEhsEaﬁt& @B&ﬁs B
Prefergtfq tf?ete en%%% '&g%ega cgc%l{r.ﬁ)lg r&gaqgco%%{lé/r\ft% ltflﬁ Iag iny ’6’3* %sr%lmlon
profilehlﬁ slmmmﬂ sgubteic ﬂeid&aﬁlﬂatemmsmﬂl’ﬂm@mobr vdtchAsv-erimeditumo
| on I ted gastric f

comfriR Mg Rk ol ol oL R T et o
GABAH %Dmﬂlhdﬁztse affdr@ hoats) and af ledshaboitrR0EHGABAS hgdnd stSelease after 6.

t he n S nent .wi.] | be
Mosf RO e b R B P e PR SR BT D st
dissdlutibntpoofdimisimudatdd gammx: élupllseﬁlﬂatai]hgestfnabﬁhuldimtmtur]sw&cho(vver)
med@ﬁmlc%k?§31%% r}ga 1@& %&%gb nls{ a?sr%%c grt 1}16812 t gleasgl égct)ut
60%f(xBsp ag‘onlsthele@e @ﬁeﬁi hoursysndtat lean;t dmut HUMGABA; agonist release
after%:hoglrsl c-coated controll ed rel ease conmponent, where the

eri c-coated controlled rel ease conponent includes a
GAlBA fBrtizeg prefested embodimertahadvs e ﬁmmaildoy:oatamemi aloediate
releagg(cco ogé}{t in g‘(ﬂr&{bﬁattlgn gvﬁh ﬁwle%te Cc?—cg(;a C?g gontro tllﬁ? %:Ii]e%ge E?emq?o%gﬁ“t For
exangxlqrthealﬁeEIAmsmsu manyelfOIdiummals ataubinative of mnnmldlﬁtlamlehsé 2
m. co Y an abou 0%
sesdf I SARERE bodTE OB RRII, i x E5lod R P08 o0
form4ThG I@-ldSprlﬁ@rragﬂdmtastelenel cemp@entito the c&lﬂﬂﬂﬂd-&leaaa domponent will

be fl‘kl?lgﬁseurt gglﬁ W aboﬁ O/quA‘F fg’%b v o(;}{l gl.t)d)ug g% F a’r?ﬂ%}ltqlf f %{?xlg%referably
from@bnqidrﬁetntab@u Rilbindanaghprefiarajly ifropr abowdi 1sXtolabaut dnl.

The present invention includes pharmaceutical dosage forms having both immediate
release and extended release properties. In this embodiment, the pharmaceuatical dosage form
comprising a GABAg agonist and a pharmaceutically acceptable excipient exhibits an in vitro
dissolution profile in simulated gastric fluid/simulated intestinal fluid (2 howar switchover)
medium comprising less than about 75% GABAGp agonist release after 2 howrs, and at least
about 80% GABAp agonist release after 3 hours. Preferably, the pharmacewatical dosage form

exhibits an in vitro dissolution profile in simulated gastric fluid/simulated irtestinal fluid (2
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profile in sinulated gastric fluid/sinulated
intestinal fluid (2 hour sw tchover) nedi um conpri sing
wo e®s/0910zn about 10% GABA B agoni st rel ease af P€r/U005/011032
hours, at |east about 50% GABA B agoni st rel ease after
3 hours, and at |east about 80% GABA B agoni st rel ease
after 6. Most preferably, the enteric-coated
controll ed rel ease conponent exhibits a in vitro
di ssolution profile in sinulated gastric
houf #Mtctidn&'r)nnddaineebmpﬂsmg tessthin dbbuti 63 % QABAX bgonisvielcai@tes P
SS th n abo % GABAB agoni st
houll A0 MRl S0 Bl 3O ISy e B9 600k GadA B
ag dhe pharmmieembdcmﬁgeé«smﬁ ohthu p&senaimderﬁibn bie aaztpteaibaud 90%
af.te
a0 SR Bl bt ARR TR nbulk i Pisp b A Seiheizn o
absqrptimeds priolengesl a8 a&epamlrtp ﬁmadftﬁa,te ne&asecbﬁtlbfeﬁfdrmnlammhutm €hat

.eri c- cont.r ol | onent .. For
e BOE11 5 SO0 S EATHIGLIR RS PRRIRLD 1y o
fastipg ndpiditans, dngredterithaned s~ Thd dms@ foeads tlﬁlpdesent invention will
. d-rel ease he essed into ahl e
typlgagﬁﬂte{(lginkg in yivo péﬁiam% Eﬁo? lde é:bm 3 gfrroleaﬁ]mafwéun} lézic geng?veisl{gmax)
fronp ahmtJBOamauneetoaaet& 7 towrp afitee ladmmﬂtrmiua tG o fustingy Paciehts dderase
[0 bout 1:10 to about 10:1,
bet&eg{éj?er a(g# Swfn!ﬁr%)ar#eégé nk £ 0 about 4:1, nore
preferably from about 1 3 to about 3:1, and nost

preferably from baut .2: 1. The present
i nvention inclu le?ﬁ% Eid g%”e‘&tﬁ%gfavﬂggage fornms having

botFiguieniteid p gtaph ptihe mrc&hdiOhmblepldﬁH of ebeisen tablet
fomglgégigg 20 fﬂ?ﬁ Pr{ehg}e& Qécgndﬁln?oo]g)%ﬁ%%t%a%corgdﬁpgg? gng%sgreeﬁent% %Illder the
USPgnddlméml o3 ﬂpyn 1a90£b1p1 ﬂhﬁl&teda gats;trm it (pHle) fat 37Can i n

fi t
TR R TP Sb o st SRS i,
20 o gitepared axfuding it Bxdngpies] 1 fvasrdmp OdlineaébitmERBandsr the USP pladdle

r el e aft hours,. and about 80% GABA B
medlel o S orf Bl of R o GRERALEG, *1 e
p hEBigtRCEs A paph oﬂiﬁéa@erafdwsau@@ﬂ“prmmssofaﬁcwfen Wblef @rmulations,
di ssol uti on .prof n.si mul ated gastri

20 ms;, prepred segpaing & ?}fﬁ*@ 1 aeeoning ferebspsments vader e VS paddle
methBA@E BORpaOmV00 §il Eﬁﬁlula%ﬂ%aitrﬁkﬂﬂl\u@ﬁﬁﬂi 2R ¥7GABAL Boud 9@k st

rel ease after hours, and at | east about 90% GABA B
SW“%R?B?Ht%fln‘ﬂllé‘lteé‘é%‘%snéﬂtﬂé‘fd ®HR¥r s The phar maceuti cal

d 0131@@1@ 3fi4 BRptPbf thd B vRFRESAdIPFENL bO baRlofenddplced tO
n| stered twice daily in patients requiring

formd.I%tlBliln 8 %quﬁzfr%acf?fgﬁn& mﬁxamglegu aqqor tqgéo mgasuggmgpys under the
USP3Jagdlé Rlein8of B piGh OMOSIi AR e R Qﬁhdt (EH' hiyetiRte

rel ease bacl ofen formul ati ons, such
Figure 4 is a graph of the in vitro dissolution profiles of baclofen capsule

jar

formulations, 20 mg, prepared according to Example 12, according to measurements under
the USP paddle method of 75 rpm in 900 ml simulated gastric fluid (pH 1.2) at 37°C foxr 2
hours with a switchover to simulated intestinal fluid (pH 6.8).

Figure 5 is a graph of the in vitro dissolution profiles of baclofen capsule

formulations, 30 mg, prepared according to Examples 13 and 14, according to measureraents
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the nedian tine period at which at |east 80% of said
bacl ofen i s absorbed, in vivo, under fasting
w@omvdiogioons, is greater than 2.5 hours. The doR@EmES2005/011032
fornms of the present invention will typically exhibit
an in vivo plasma profile conprising nean maxi num
bacl ofen I evel s C nmax) from about 30 m nutes to about
7 hours after administration to a fasting patient,
often between 2.5 and 5.5 hours after adm nistration.
ri h
undé?> ﬂe S ?]ig’lw h08 ISS {nglt? ?@1 rﬁjgrug eE k%kﬁceﬂl{)do@ a%?a@
for meSMltHMhMImﬂm%dﬂgtﬁstmaldpmi@ﬂ @®)cor di ng to

pa dlgﬁ % ﬁro CgII tl(%i gzvo ﬁlasma mg rl%?ﬁ)frl) azﬁﬁeé%on%ul%‘l%ns
detefdnmcths(dpédnnedenEaam;Be?m Figure IBis a graph of the in

Vi B :iedﬂ &‘?%J &g%&&agﬁgpsﬁéalé;gstg bEIAF R n%ri?&e?séix%mped 3,

for accor
descgibeslan dixagple 07, vhas (Crrepriests tird@rmg dlraagdgﬁmpaﬁihﬂ pafesefm hod

' i nal . £l uj H
mvegtﬁog)Sagd Eﬁ%%r%egtg%é:g%fg% %agelgnrn!gzgt??egl%iegs% éiolgaﬁyt/a?rp.ﬁ g
di ssolution profiles of baclofen tablet fornulations,

20 ng, prepared Eff%?{%‘qb%%{f#ﬁogx 'i'f@&n‘?veﬁfl‘%fn according to

measur ement s under of 50 rpmin
90TbepresniuNeatiatelgs torphemfalcmtldal (dpddgd foRins edmBFi@s hor 1

R T e

analof, ssomixture therprh ii$ Well ofa racemachagloéen mizipedre sitstantidllzpiwed,-

. ' r to
vl o B SRS RSO ARSI B PTG ! o,
form@B@ominay bennltizet forin ofeatentede-Foataddoftptled-rddasaforgu@ionFlgur e
addigoﬂ ?he%o%cﬁl@ﬁ] re?t{asé JP&BAQ F%dn{s{ ﬁngﬁlgtgogg,qﬁélwfne%gn%(‘ikjcgﬁedo f

fen capsu or mulati ons, ng, prepared
contepdledradiasryfotranl&icasyiag be gombresslorith ingpetioterrelaase Géiéin tagonist

fon&dfhﬂ&?s ih bR ek h%ﬁg&%ﬁ%aﬁ&%gﬁoﬁaw rpmin 900 m

sinmulated gastric ) at 370C for - 2 hours
wi it hasabeswfquemmféhe foonditions off thelpresenicigyantian alfow forfess fidquent

dosu% zﬁ)co{ngiug W d%ear@ﬂaslgffox%rmﬁaublf&aﬁoi 5}8in§81%9 altigﬂtg n

of i n capsu tions
requp'me ighroaig C‘a”sﬂfeeragpmgt thegapFxtamiqsl deily ad@ninisigativn of the mmlrmgls b

fi oo ke (K %11
oo ERAERIRSLFURLGhni WEE S R0 o5 0 1
immpdigte selegise formulatiging thxa wedpcadglosingrirequreay i mp@wmmubntﬁmuu d
pati&RHnﬁ' t?[)ically leads to better patient compliance. In addition, it reduces the number

of plasma peaks and troughs, which is typically associated with improved efficacy and
reduced side effects.

€< 2% 4L

As used herein and in the claims, the singular forms “a,” “an,” and “the” include the
plural reference unless the context clearly indicates otherwise. Thus, for example, the
reference to a profile is a reference to one or more such profiles, including equivalents thereof
known to those skilled in the art. Other than in the operating examples, or where otherwise
indicated, all numbers expressing quantities of ingredients or reaction conditions used herein
should be understood as modified in all instances by the term “about.” The term “about”

when used in connection with percentages can mean * 1%.
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Figure 6 is a graph of the in vivo plasma profiles of
bacl ofen tabl et fornul ati ons, determ ned as descri bed

WO pooEsgropd e 16. Figure 7 is a graph simnul ati ngPCT/US2005/011032

st eady-state bacl ofen plasma | evels determ ned as
described in Exanple 17, where (C) represents the 40
ng dosage formof the present invention and (D)
represents the reference 20 ng i medi at e-rel ease
dosage form Detailed Description of the Invention The

pr Q\SI ten{s Q}{cﬁ&h& bl 1&1‘5 %P‘?&g%%&&&%% g}pr%?egeﬁxce for

conprising a contro agoni st
the ptyp@fs of ds¢ripinizannt diselasingafds axdnple thepnetﬂmdglggleadem@b@mesnch
pubg&ﬁln%ghat% @b%@éﬁ%&nﬁé@&%@@ﬂh th g eFﬁlt nvéRioft F@cem c
| of en xture or & substantral pur e Lbacl of en
en Mst)Mpecbotkﬁrw@g@il)techmpqc}gnchqc;eghﬁc tﬁms used herein have the same
”&EF G5 B PG YR e
mea‘%@taﬁello% rmo fg’g%&:'ernt eril ?n coat é§ cont r ob%tg?ﬁ@%@g
invemgiempgrtaing.o¥thongh aap Hpqwnonethads.cdevices, ansh tasetiatsahay bs asedimike
r
prachcO S of BE Y fioh Miprot A6 Ml B Wt R s
m&ﬁﬁﬁ@dﬁﬁﬂ@ﬁwéﬁease GABA B agoni st fornulatlons in the

fi far

t hate PRIRTRESHIA L bAGRRARI @ i Fhind A<D BAERY Qe
acidg off the present ineagtieminclades rasgmisbaclofeppnantiomeriselly pirp §-baclofen,

L i r
s AR AL G P R o
salty thpreef. dai | y admini stration of the fornulatlons of t he

pr %%aefen ﬁsrhv@ﬁﬁ}&xg)ﬂzccjgﬁorg%m%a A€ H&eﬁ@Aﬁﬁg REeptdr Techists are

adm ni strati an existin i medl ate r ease
envinioneiidi (3 Scoph piihs BeeTties Thewimvy Il demagonEnain Aed
(vaﬁ%ﬁeﬁroﬁﬁfme@@ﬁﬂhggﬁxﬁuc ;fafad4 tamﬁioCﬁbﬂexymm def; RGHffRL3-

onpl 1 ance. tion, reduces the nunber
hydwywae@gwamﬂeﬂakl@maﬁc{4tchlswgb@yl)x?alﬂyéwxr/@epxlwwm agid; 4-amino-

3- (tlﬁ@nc'-@ 91)9&t§[fglcvﬂcfdh 42 R 2VE Q:hf‘ot'(ftllueﬁ Q—Xfl)glﬂ%o{ceﬂﬂcg Qmﬁfoq%e(S -
fects. used herein and cl al nB,

bror&?thlg{uﬂa/ﬂ)bv%rr%a% Asanringr3- (5'Ia?fhy1ﬁlﬂq1ile2“yli’hﬂ@rl@é ecwi Heanypferﬁz@
1m1&a§$l?l§lﬁﬁ§1@m Hﬁhe@@lam%omtcﬁ%}oﬁgﬁ@ﬁhﬂndﬁ%i@ 3L fno-2-(4-

ot herw se. for exan‘p he reference to a
chiogephenyel -p@OHOP@Péﬁ@We@pmylmsnhpn% ped:ddremingbwtl | es,
yl)ph&gh&ﬂhmme @Biiuﬂﬁb Qnﬁe%hﬁﬂ?sgy@gﬁosbmm def; i3nose skille d

anlnteoeratln exanp | es, or
anuw{)@}yé)p]eﬁsa@nwsgl@d (3-amino-2-(4- chlorophenyl)propy%phosphonous acid; 3-

amino-2-(4-chlorophenyl)-2-hydroxypropyl)phosphonous acid; (3-amino-2-(4-

fluorophenyl)propyl)phosphonous acid; (3-amino-2-phenylpropyl)phosphonous acid; (3-
amino-2-hydroxypropyl)phosphonous acid; (E)-(3-aminopropen-1-yl)phosphonous acid; (3-
amino-2-cyclohexylpropyl)phosphonous acid; (3-amino-2-benzylpropyl)phosphonous acid,;
[3-amino-2-(4-methylphenyl)propyl]phosphonous acid; [3-amino-2-(4-
trifluoromethylphenyl)propyl]phosphonous acid; [3-amino-2-(4-
methoxyphenyl)propyl]phosphonous acid; [3-amino-2-(4-chlorophenyl)-2-
hydroxypropyl]phosphonous acid; (3-amino propyl)methylphosphinic acid; (3-amino-2-
hydroxypropyl)methylphosphinic acid; (3-aminopropyl)(difluoromethyl)phosphinic acid; (4-
aminobut-2-yl)methylphosphinic acid; (3-amino-1-hydroxypropyl)methylphosphinic acid; (3-
amino-2-hydroxypropyl)(difluoromethyl)phosphinic acid; (E)-(3-aminopropen-1-
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i ndi cated, all nunbers expressing quantities of

i ngredients or reaction conditions used herein shoul d
wheoosnemrest ood as nodified in all instances byP€TES10685/6m1032

"about." The term "about"” when used in connection wth

percentages can nean 1% Al patents and ot her

publications identified are incorporated herein by

reference for the purpose of describing and

di scl osing, for exanple, the nethodol ogi es described

yDnhéahﬂ;slﬁEpmfubhal& AN SR 2t&alprapygmkm9$hys§,ﬁgla daldcgﬂnect i on

present i nvention. "Unl eSs I ned ot herw se,

anna?nrORYé)émfpweﬂymown@rﬂqu ﬁ&mmmt—i:ﬂéaeth:épl@mlmgw -
1§ i | stood to one
T 2 e " vent | on
chlqs%nhpwl}%w i/iF‘{lft‘!‘B‘aW ariypinamenmilswiiniseeld, - devi ces, and
(amiTRE Rty Bl 10BYanBR SR, dd the e PSRGL 4. GBS qratetn@ﬁs 64 %9
the invention, the preferred nethods, devices, and
matlBF teans apalpg Feansiasgmpennd it hegmprisse e cheayieally Todified form
of aRBEHRS @mhpodidS? clBANed?Sanl WnfA Mot A tHe ﬁl{armaceutlcal and/or
4-anmi no- 3- (4-chl orophenyl ) butanoic acid, of the
Phaﬁliwégleﬁlealuaﬁ%%ﬁtswbﬁaqt%\uwégld compewng otrlass.Fogexample, baclofen

anaRPARLIL TR EHiG- Xd ﬁﬁfrﬁaﬂ'ﬂn Rf£hs. and anal ogs,
derivatives, Frodru net abol ites thereof, and any

phdberissm deraatiyey) H&é@éﬂ‘%@%‘&?"ﬂ@“ﬁﬁ@?@@ﬂ wheggiithe en i s
modiéahBisBoh SdefRtrOitind 9P e %%dmai%ngcﬂfeh 'éﬁenﬁ&t %Eh §ARRE or an

receptor agonists are envi si oned wth t he scope of

amigg,of ai“ﬁ?)‘énETPfé?fngFf@Q% SYERS 7 h@zzk%owf@rrﬁnr@l?@ml Qi and fegt-

mn&ﬁﬁ%%ﬁhwlégﬂﬁkpggﬁggyl)nethylphosphlnlc aci d;
4- am no- 3- phenyl but anoi ¢ aci d; 4-am no- 3-
hy éﬂhg;@yg prgﬁlélge agpse) herein, includes any covalently bonded carriers which

reledse A bétBre Pateirdekd &mqﬂ&whave&imml%w&% dﬂ%&ﬁggl c

aci d; 4-am no-_3-(thien-2-yl)butanoic aci
admlisippd . apatient JBACEESe PIRARAS TE ROV 1P §HgNee nygieEpus desirable

quaHkied BT PrBadeBicalR (UTRbIbIAH; @oé/vla)mkﬁt? ﬁﬂdnﬁfa@tﬁh% etc.) the
4- am nQE- 3- (5-net hyl t hi en-2-yl ) but anoi c_ aci

compoupys afthe p}(egent 1nm%§ @PX/P‘) %yg%*nd)ro&lg;g(form Prodrugs of the
preséntGasaaticH rﬁ@y E’U;{réba%'b hRBRARY fuh&ishANRIups Aeieli in the compound

3-am no- chl or ophenyl ) -1 - ni tropropane;

in syl aaYYﬁYﬁ'EﬁS F‘l?ﬁ%d}ftfﬁ'é‘g‘é B Sl oo n FRliAF AR iijtiop.or in vivo, to
the ydrér@ b&ﬁlﬁﬂ'ﬂlﬁﬂlmﬁé tr@xi‘sfdimatlon in vivo may be, for example, as the result of some

met%@ g%g%)s?,izsygfﬂﬁ é%ﬁﬁe}r S B%Ielan)ggqqg}lsc%ggrgloygli oi(:jl e? éagbongl?c, phosphoric or
sulphae adidrN@reducorCdHoRidARNNY busBpaBK FlnehaR R OPRMS o AFikidA the
scon it Peesef IRRmisn ARl g pRosnds ehessiy b Pulsgny) prae s sHBydy]

groupas lsbndé&toaaﬂy BRup that} whéd HOPOME BYihd PleQRY in)éHieS RRAGMRRered

a mn henyl propyl ) phosphonous aci d; (3-
toa mammalls su%Ject 1‘% clzea\%s to orngJ a frcreJey hydroxyl Pree amino, or free sulfhydryl

group, respectively. Functional groups that may be rapidly transformed, by metabolic
cleavage, in vivo form a class of groups reactive with the carboxyl group of the compounds of
this invention. They include, but are not limited to, such groups as alkanoyl (such as acetyl,
propionyl, butyryl, and the like), unsubstituted and substituted aroyl (such as benzoyl and
substituted benzoyl), alkoxycarbonyl (such as ethoxycarbonyl), trialkysilyl (such as
trimethyl- and triethysilyl), monoesters formed with dicarboxylic acids (such as succinyl),

and the like. Because of the ease with which metabolically cleavable groups of the
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am no- 2- hydr oxypr opyl ) phosphonous aci d;
(E) - (3-am nopropen-1| -yl )phosphonous acid; (3-

wW@pioso9B7Tycl ohexyl propyl ) phosphonous aci d; PCT/US2005/011032

(3-am no- 2- benzyl propyl ) phosphonous aci d;

[ 3- am no- 2- (4- net hyl phenyl ) propyl ] phosphonous aci d;

[ 3-am no- 2- (4-
trifluoronethyl phenyl) propyl ] phosphonous aci d;
[3-an1no-2-(4- met hoxyphenyl ) pr opyl ] phosphonous aci d;

SarRIT L &1 Aedofdifd Yo WiORVESRNVh dre leaved in vivo, the compounds bearing
ydr oxypr opyl ] phosphonous aci d; (3-an1no

suclpgreway mrgflrtmﬁo%ﬁpmp@n%beanng(@e mpfRpRbicaly cleavable groups have

th Lk RRRSRE bidh iRkl It of enhanced
o ek a?%dl i RBoRE) hyl) ph égﬁsf‘ﬁ?‘ét%cefl d: (4

gB an1nopro
solufilithand(pr rage %Y a}’PﬁéPtFP}“I cpriggshipAR the Rater;compoundiby girtue of the

preslenJéxs@I&fwe@Jbehéamwcmamél ?sphl nic acid; (3-
am no- 2- hydr oxypr opy di Iuoronethyl)phosphlnlc aci d;

( EYr fissngsiangs @qulﬁgﬁ I P;W")“??ét"h‘}‘? filewpsi REYCNQ RRODRUGS, H.

Bunagaa?&nem QEl%é\Qé%OISFQB‘P RErSRIR Ehz AR BB Kivpida& ! Hal., b, vol. 42,
yl) hy dro%%%ethyl phosphi ni ¢ aci d;

309'@@ (‘é?ﬁdﬁ’@ﬁé)ﬁ?s—s 3280)) MEERPL PR OEPRIGIPESIAEAND D]%V@LOPMENT
5}9 ‘LarsLm kz H. rBufnh%th Joly tChgﬁ)&{II 9; m@h?rwz m‘?)%gmtt@hscof@?bﬂugs

rophenyl) Inic acid

113 é}ﬁ%bﬁ @BW@{H ﬁfiyﬁngeddam@DeP v_rer(')yplyewews, 1-38 (1992); 8 J. PHARM.

] |
sCm(N@m mbm M. qyaﬁ(kpﬁtmgﬁ?@gbm'mmb%?asr%eﬁf@ r},’ Keuchi and

V. Stedﬁaf @d””gﬁé%\ﬁ@’eéDﬁltyﬁ’ﬂoquﬂﬂ"%\M T\ %éﬁﬁ?@%‘@és%l“%shem cally

Blo@@k&h@ﬁmm@fu@m@mf 6w BORYH, QI (Aﬁﬁ @@ﬁmt hg§R0%
whi ch nalntalns t he harnaceutlcal and/ o

Pef%&H‘QP RESHI Wi cagh %@@f%ﬂ%lfl@@%ﬁ%@@&l@x @f@reéw%f sai d

COMp&Y B ;QJ serft iR ftion %@ﬁtexﬁﬁl@t@pdh@ uselRR ﬁio@ﬁx%@oﬂﬁ@&gﬁaceptor
|nclude t hj enyl - and 3-furyl am nobutyric acid he

agonigls (fnelerling Raglof meﬁlpéﬁgf dgh&lﬂﬁ@ﬁfheaﬁ% zﬂrlfm@aor@&ﬁ%awa

the MARI Bdrkx4 e rm@ibf%h @Hfu@@hdv@bé‘eﬁ'&&dcﬁiﬁ‘édqﬂ LEiSdht dr BE by the
ordi nary_ s em st, such an est er or_an

Lipoghiligtiiesdf lifﬂ%ﬁﬂ&f@b Pradqgres Conrpiare i A 40 e ﬁ’z’(ﬁdezgﬁnémﬁ
Eﬂlzfxoll’unw glyséw&kmozo mixml sam 1se(mdsvt oxycar bonyl group

for_an amin term’ g", as .used herein,
i ndhe e’ @ﬁgab%%/ afFféﬁtt? §/f°6‘8 ﬁa%on&?rl?q chiainagip 8 furpa o geimal

bod@By @kioh YEthP 86 tﬁ’e!’ aniMbterbd forM b€ 5 BdmpIuKe Tbi e@lﬁknple a¥kVvo
mﬁen such ro i S adn1n|%tered to. a patie
metlgylated anal °§r° § F?Iﬁ%"“ﬁﬁ’ beagpg ety sEopRaviach a‘?f%‘P%S’dg the body after

admilfiatiabbRhdimathiThice Soxﬂ{) oupd@I A YBu R 6t a&@h By {hke bBdy: on the
el B bt it ) ol
pr @dé pigradeOpRarmb¥e@tidallgy Sccoftatldras employed herem to refer to those

compounds, materials, compositions, and/or dosage forms which are, within the scope of
sound medical judgment, suitable for use in contact with the tissues of human beings and
animals without excessive toxicity, irritation, allergic response, or other problem or
complication commensurate with a reasonable benefit/risk ratio.

For example, “pharmaceutically acceptable salts” refer to derivatives of the disclosed
compounds wherein the specified compound is converted to an acid or base salt thereof. Such
pharmaceutically acceptable salts include, but are not limited to, mineral or organic acid salts

of basic residues such as amines; alkali or organic salts of acidic residues such as carboxylic



10

15

20

25

30

present invention may be prepared by nodifying
functional groups present in the conpound in such a
wowrasodmr t he nodi fications are cl eaved, eithePCT/0S2005/011032
routi-ne mani pul ation or in vivo, to the parent
conpound. The transformation in vivo may be, for
exanple, as the result of sone netabolic process, such
as chem cal or enzymatic hydrolysis of a carboxylic,
phosphoric or sul phate ester, or reduction or
ac1c@xéd34ﬁé 1R, Phe ﬁaﬁhﬁ%@tﬁﬂ&llﬂc@epﬁaﬁﬁ%%l‘tsq{?ﬁﬁdettﬂe cofVeRHbhBon-toxic
hin the scope of the présent invention include
Salt%%‘ﬁb‘%)ﬂ#?&?én% anEppug Spispf éwareatrﬁomoundrfowﬂ,f faRcxppple, from

non&f)ﬂle' BhokshnfR QR BEnit Aci@N ¥ordx Pl [sHA conVABOnal hsh-B%ie gﬁlﬂé SheRide
present | nvention is acm nl stered to a nmanmal i an

thO%euisP@@tfmnil {noggapig geids ugh asdyyasoghlprice Bydsghapraiey Julfusig, g@famic,

pho RO, nitBE ahd BE 1184 Iaﬁchms! Eaits p&gmﬁoxﬁ SsdaRie héi¥Eduh as acetic
ncti onal rou s that m e rapidl'y transformed, by

Promlsﬁamnec %g@aﬂ% Rctis, veh% IR Ciiig dssoric, BapRip galeic,

hydfd@mble}eSphin}BcdiB &t %ﬁﬁﬁi@ BeKLoid 5P Sultahific, OB, oRS
this invention. include, but are not |imted to,

fun@u@ﬁolg?rtsuiay%gwﬁlake&w&wc etbaneilisifeniguselin isethiopis a5l he like.
bu tEéf idﬁrpo@@gf thé Ereéehkﬁ)ennb'ﬂ‘ MRS biiRMe@Rtatt BILS tdPaRGr
aro (such enzoyl substituted benzoyl),

all ofja %‘ﬁé é%ldh%car( Elrats ons oRmpE ARG PhuMpreptical pgeaisioyial v

prol@ﬁé&tbeﬁ& off tirﬁ@(tt QYJ)Ver @Péﬁoﬁ lof ﬁlbﬁ%ﬁdnl Mol), Jm@ﬁf‘ssthcefe&ase of

formed with_ dicar oxy ic acid SUCh as succl

actiygagent fiopa pglanggsperiad Of thgs- Eh%@awct@ﬁstmf eqsltrﬁ%ﬁtdagf\éw R rpay

alsdle@anaa © a9 %&%d@éleefs@@m &Uﬁg‘é& i8S ﬂ"k) I 'rélglsé QIR),
this invention areceave In vivo, e ouns

delaygd ity QoK griendpd relate BR)- fYhsamsrgn aspopiog Nﬁb&bﬁcﬁsssoluﬂon

profdeadikdidsell ArefEtha RO “Gﬁitﬂo}{e&leﬁﬁs‘éa@fe@s @R PSiOPNR dobife form
advant age t hat t hey exhibit inproved

accqyring (e Arspent trye%%@néhaﬁ P agiive agmbPNeRHPYisr abtime gipater than
1 hewpd/ or rate of absorption conferred upon t he parent

coqgggnd by virtue of theﬁﬁresence of the
t HpBedias Felspse] refgrpdp past Qjral 9h2 dosags fopy haf tglgasgs active agent

submx@ﬁnjdﬁﬁnécﬁatap eyéxﬁt%dtaetmlth stﬁ@ thiceWiriGhat FsSits@NsBtantiall

H. Bun gaard sevi er, 1985) NETHOD%
CO@WWM R aboyE d i %ﬂhara@taléstw of gjmedigie relgerg (g may
also(AGEEEH © PiREAt rdB&B ) IR) Avﬂ@ﬁgmssﬁamu@hmlﬁ&uﬁw

NT, . Kro sgaard lLars & H. Bundgaard, ed.
Pm@f%v 5#@?8 hetieing {hg Fertn Rimgsis piep Federp o tbfftaawa@gf a dopagediqrm
accc(raﬁg 19 the blesdiid Hﬂ&ﬁfoﬂ thaf\@bliR8s eclivbastat &R} i ¥&@lod ofRENE B¥Sthan 1
38 (1992);: 8 J. PHARM SCl ENCES 285 (1988); N.
hO“Nakeya et al, 32 CHEM PHARM BULL. 692 (1984); T.

H gue tannafm,jmy is HlegbdkebloddphainG goncagratibyy &dhiied by ey

4 A C.S. 0S|I UM, SERI ES;
comS\ésmons of the present 1nvent10nNEI‘MAx "refers to the time that Cyax occurs in the

plasma concentration-time profile. “Cy” is the minimum plasma concentration. “C” is
shorthand for concentration, “T” for time, “max’ for maximum, and “min” for minimum.
Initial peak plasma level refers to the first rise in blood plasma level of the active agent and
may be followed by one or more additional peaks, one of which may be Cyax. As used
herein, “mean maximum GABAp agonist level” refers to the mean GABAg agonist Cpax.
The blood plasma concentrations described herein are typically determined across a

population of at least 12 subjects.
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Bl OREVERSI BLE CARRI ERS | N DRUG DESI GN, Edward B

Roche, ed. (Am Pharm Assoc. & Perganon Press 1987),
weamk/ogfo7avhi ch is incorporated herein by referptiEs2005011032

Thus, the present invention contenplates the use of

prodrugs of GABA B receptor agonists (including

bacl of en), nethods of delivering the sane, and

conmposi tions containing the same. For exanpl e,

bacl of en prodrugs have been described in Leisen et a

Li e Bidoli plakin® SoréntBa6hs b @RbéSdbs e BaPd Y %14;915 QbR hfRer 2
W th Adflnltles to the ATP-dependent Effl

single gyl adgpinigitation of the dpsppgiorm.esiay rererty !?Vfla%@yed ¥ Heady et

As umha@ﬁal tstedy &8k emsod [gasﬂlachﬁdEthfftloﬁs e %q)la%lﬁ pivagd
a human or ani mal %bactlon of the body on the

bt UpPR e Rensate dHosingrof ARBIEB ik bsAches 4 Brblelewshpi Whopption and

elintl 84k Ridhah L theRuADr Afugdn HRHBHAUS M@ﬁﬂﬁanpgo@tan@t hyl
group which is obtained in the body after

ad rﬁsrﬂsgfi heggin.¢he ts¥m tRaBeHR MRS a?wa%ﬁbaﬂ%ngdgm&n% esul t

of 6 tedrAectivd BmOAFYmERs bl EndiRE S RIPBuHIRBRAGSn according
Met abolites n%%$thenselves have_ bi ol ogi cal activity.

to thaRressR REBtOLHEC B BEAdRENS (e desiiepthgmpric Pkl oyed

hermi @erﬁlo‘eicﬁ;ﬁl@ﬂts”tr@fef 1OPRANHESTHASHNY SnertTRdr&fidndy! tﬁat are not active
osjtions, and/or dosage forns whi ar e,

in U e s HAY PO T HBH GG YRS Gt hte ARt 1486 The

artidal of 6fAtrAB1 skiMl i fihe REwillirEopBSe @At dHaYRIFRSE HSpicAREan be used in
i mals w thout excessive toxicity, irritatiaon

formglpghng pecoring s feresgt TBeRiAn a9¢ Lt preYided sin it ateghqustive
COonme lﬁ&%aﬁgﬁedi‘érﬁsfbf@%d[ﬁ@sl&lﬂﬁﬁ}éhﬁmh?@g{eln‘ijl(édl vtsllm ﬂlﬁin;la@eutltgﬂfy
ex e arnacguti cal |y acceptapl e salts rerer 0

ace éﬁ?’ﬂ%%ﬁ hpgnts; 3EGMS ORISR B NPB TR SChABREEH Mefgents,

ﬁnesgog&yﬁmpdlﬁmmgohghﬁs GOBEY, weting Sseald, uldkyR éh’ﬁﬁse

salt thereof. Such nmaceuti cal |y accept ab alts
) e B S R R

acidifying agédd, Sn&cﬂlsﬂéﬁﬁhg?agreﬁts | dp@Fing 06 khe&ﬁtrl]l&rﬂfml%&nod@ bkal i or
uc

an, f ac ¢ residues
schi gt s sador Sich g oG Ris maseire g
carr&@mﬂmablems ahdybeiusad t0 @@ mufae rdu@g& fdﬁﬂ@ IPhir@acduoalld

s of th aterng%%hannnnlun1 - of the parent

ace SR BRI RRVESS: ep - atsr et MREFRRR
inclading § &tinin bl @6n-gH F6 rmEXOFI rkers, Sh&ﬁlt@lﬂ@ MSdirbsQR@bof.
e A bS8 Ao o L S Lnor gL
sodiai ditedie, Calcidhnamondte, dicalthin piibsphat, idddakeithead. Exasipledier
N NI RN T L -
lubricants afclude naplidsiug steafdtd sdivn 140AMRilghateNRlc@hsGrell as high molecular
weight polyethylene glycols.

“Dosing under fasting conditions” is defined as when the dosage is administered
orally with 240 m! of room temperature water after subjects are fasted overnight for at least
10 hours. No fluid, except that given with drug administration, will be allowed from 1 hour
prior to dose administration until 1 hour after dosing. At 2 hours post-dose, subjects may
consume 240 ml of room temperature water.

The pharmaceutical dosage forms of the present invention may involve a controlled

release dosage form, where the controlled release dosage form includes a GABAg agonist and
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hydr oxymal ei ¢, phenyl acetic, glutamc, benzoic,
salicylic, sulfanilic, 2-acetoxybenzoic, fumaric,
wo odosey®ad f oni ¢, met hanesul foni c, ethane di sl fPEi/US2005/011032
oxalic, isethionic, and the |ike. For purposes of the
present invention, the term"controlled rel ease"
refers to part or all of a dosage formthat can
rel ease one or nore active pharnaceutical agents over
a prolonged period of time (Le., over a period of nore

a phglﬁ'ngce]mgﬁ% i gg{blede%n t, %Iniethé &Asg Si@m?%] xhitits by f Wﬂgso}ution

a pro per | aracteristic o
profigmin sigiuletad ingdstnpd élm(i@lre)hmnsyomnsmg s thert ehopictd% GABSs agonist

relecalééﬁfék 'P ‘F! 1@:%%900(1 RFay & lgelsgi’l%? 4 (185; 'and at least

ease ease
ab@k ﬁ% %BAE pgoaiskre eEﬁ)aftewwm ;I,Ie@l& embgdigent féi@ F@ﬁrouﬁct 1hlease

doddl @foﬁh émlbg; %Ig,ﬁ é}ﬂ;aotflésl)ﬁ?orfjﬁrgﬁfé%? ﬁfimﬁ?eﬁ %hs@mc ﬁd?@sﬂrﬁfa[@d

ont r ol ase ers tion

inteftjsad fuidf rhepawydisheNengnadiim epsnpsising éfm thlam Yont EFQ%GAB&B agonist
rel&L Pl %oalc bi 1¥§st %gmo%)é%ﬁgag&ﬁét R4 aftel TR0, G5 &'le g5t

than 1 hour. late re ers to part or
ab‘lﬂt 4¢f0 él?@s%@eagomsmetenwaftp@@ ks active agent
su bﬁ%ﬁf&ﬂlf‘ ltﬂe)’cohmq LalLl JosHBOB iy Qﬂﬁlﬁ&tan W Sifo Qi@s%ilftl'oﬁ profile
jui ces and that results I n substanti all co
in finglgiefl intpsinalffuidyineding somprisintgdess thaprabow RAT B aomét ripase
aftémgll QE féasrt gﬂ)(ﬁ@&@% @@ Xm@ﬂ rél@asja %ftérelf Iﬁ)ﬁfseagldtaplegs% about 50%

i nstant rel ease eén used In association wth

GABes qu@%qel?@ﬁe@ﬁteﬁ hﬁurq Esthigipsefersodesnbrdimentnthe gopsrofled rglease

dosabdTORA bREiBitS & £35R didsEluBESprbfle il @huRRE Lh @t Mfia/dnfiRRage
form according to the present invention that delivers

intepgipgl Hlaidad depr pvitshovgn)pagdiviyicasmprisingdesp thas ahonk{)7a GhBe agonist

relddi€atfef 1 RouCHAKast Abdul 412, BABK, %&QQ réléd"s‘@ ekr 4 ‘H&ﬁ? Rhd &léR0
exhi bi ted by the conpositions of the present

abquh ¥ GAIAB agpmisieeleaseraiiest ks he tine t hat CMAX occurs

i N fhRotRkASIBOIGRIE %Joﬁ&él&ﬁ-r&lbﬁgcﬂ}ﬁ' lo6nist A5 NForth $s
the m ni mum pl asma concentrati on. "C* s shorthand for

compbipgdetith an ingpediaterrelenssy GAB fp agonjppgompopent riadhisempodiment, the

1mmgalﬁe rdlse B&rﬂédﬁgﬁpexﬁlﬂﬂtst dn@h vﬁ%@‘fss&{lmmg WemEISE @ ER tric Ruid
th e first rise in blo | asma | evel he active

COTHBFESHE aélﬁ#*r?ﬁ?“@@%%?év\é%?nwmlﬂ%e after hb‘?"é addi ti onal

PealhSinotPBLerodHiing hd Bh¥rmiRe std oNBE Brefbnt in(BAD
maxi mrJl(r)n G,AeBAO ag?onl st level” rg?aéé?s toot hesﬂeneganABAn

COTHAIR AR FISTHC-eNAA TR DI EP2RR osPRNeb TR thagiesigoated controlled
rel 688 & g @ent e Rieda BB ApiRbfiftlahd a PRIRLILAQHY ACERMIe Scipient,

and the enteric-coated controlled release component exhibits an in vitro dissolution profile in

simulated gastric fluid/simulated intestinal fluid (2 hour switchover) medium comprising less
than about 109 GABAg agonist release after 2 hours, at least about 40% GABAg agonist
release after 3 hours, and at least about 70% GABAGp agonist release after 6 hours.
Preferably, the enteric-coated controlled release component exhibits an in vitro dissolution
profile in simulated gastric fluid/simulated intestinal fluid (2 hour switchover) medium
comprising less than about 10% GABAg agonist release after 2 hours, at least about 50%
GABAp agonist release after 3 hours, and at least about 80% GABAg agonist release after 6.
Most preferably, the enteric-coated controlled release component exhibits an in vitro

dissolution profile in simulated gastric fluid/simulated intestinal fluid (2 hour switchover)
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popul ati on of at |east 12 subjects. The bl ood pl asm
concentrations descri bed above nay refer to plasma
wo ewslog70zd t er a single oral adm nistration of P¢EUS2005/011032

dosage form or nmay refer to | evels obtained at steady
state. A s used herein, "steady state" bl ood plasma
concentrations refers to the plasma | evel s obtai ned

upon the repeated dosing of a drug until it reaches a
stabl e | evel of absorption and elimnation such that

mddifn Win'égssqﬁaﬂglbblﬂ 15‘%%&9&}' aéoﬂlst?‘lléréﬁ;eaameﬂ f‘lthuYs at least about

const ant used herein, term " patient™ means any
60FFNRAB RErISdeleRge hﬁ@mﬁﬁ@ursmé at lepsirpbaat Q% GiABAsagerih release
affE@hsur&n anount of a conpound/ conposition according to
the present invention effective in producing the
d es i efrtherpraiseed ¢rebadimeng tthe dpyegefenmmlsopsteiss emingtediate
rele&E %!')m%d?lexﬁ’h il dﬁﬁ)ﬂlaﬁgﬂ &th h})é ehﬂgﬁé an'terd%'bﬁt{jdlﬁﬁl Ie?eagé'@%ﬂﬁﬁ&t

not active in the Iﬁé
EXCiTP¢ ERFESt [nxprtiopfinplydes mtsagnaveqtgrabq@agﬁrf@narhavleabpﬂmfmmedlate

rel@z{sg 'aﬁ@éﬂenﬁ%& Le'leabé‘pr&ﬁb@tlégr in s eL‘an&ﬁl%g{]{h% ﬁ%ﬁﬁ%eu%?&osage form

ferent ex0|p|ents can be used for ati
coa'eemgﬂ Ho R/ aspeistsing 3 eharmpenptiently @wearﬂblle expi¢nt gxhibits an in vitro

dlsf%IQHérfgfﬁQﬁIQ‘?ﬁ ﬁhﬂla‘te?l AQic AXBAHHAY Eintedt}fi ﬂlﬁ& tzvlﬁ)ur s Cftchovelg])

I ngre ents of present i nventi on may m xe
faR pRIREIgedess F‘]Pnab@’é 3P BISEAB fmagopist @lea&maftere%hoslrs and at least

ab&ﬂJSU%@AEA QXS i‘e‘fé’&"segaftei)g h&?rg“ ﬁjeﬁﬁblysﬂﬁlﬁhﬁ'ﬁla&ﬁﬁ&? b gorm
i Tl ers, grrers di si ntegrating agents

ex@%&%p gztrq,@@sp}uﬁ@n Brgletin snr@}ﬁﬂdgaﬂ&lq: ﬂgld@g@qhtgi intestinal fluid (2

hofkvRRASeH) In&BER E&npr%'ﬁ%%s@ maﬂ b9 65 %}AﬂABaéégﬁﬁtr}Qease after 2
agents, perfu ﬁQ’% ents, lubricating agents,

ho‘ér& el lessg 2boye oBisURlers gltelgEhus, dependi ng on
t he ARab w&e of vilrb 8isEORH RN Qésuﬁéjﬂhtﬂb&tf&atﬁé 88 @EnilQ? ﬂg%resent

forns. ch ingredients, including pharmaceuticall
mV&E’é‘t‘—?p%‘%\E‘l"é”‘b‘é rﬂqu% plsskilbiar st fmdelwé'sde thesg deseribgd rthe Bxamples
hefeRl. T BSRpRIRd mEA6PRREr{ BthBPadilR ARABEREENIGRL 26 descnbed in

acceptable carriers include water, ethanol, QIF
Unjigd, 8pisb Prargiarepoeip didition X £1998). yinearacularyibs Y n@f%@emethod of
50fr1§i’ﬁ &t TerpAiGh 900 Rl SRduldid %Hbt!ﬁg il (SOBY @H ©B5)Gr §i+hta%kahﬁestma1

m xtures thereof. Exa es of excipients inc

fluid SIRDKPH B30 ged73Cimay be e}sesltta ﬁi%tprmlm/tbw vitrq éaspb@@n Plﬁfllek

ac&ﬁkﬂﬁétoﬂ%%ﬁ‘eé@iﬁﬁb&&@ﬁe cal ci um car bonate, dical cium
osphate, and | ake bl end. Exanples of disintegrating
ag eMthen the clogage farms 0f fre praseyit ifventipniippiude aeanteclied release
compbRhencRitigCRl-88- coz@m{r@lﬁd%leﬂsy QE 'w%ﬁ Q§ ah 1hﬁ{‘reh1lzig§elease

nagne3|un1stearate sodi um | aury p hat e,

corpprienty dhe tishofihsl imsmadiste rakpsg wemp@eyfetp gl cenfé)llgd ;niqaé@component

is from about 1:10 to about 10:1, preferably about 1:4 to about 4:1, more preferably from

about 1.3 to about 3:1, and most preferably from about 1:2 to about 2:1.

The pharmaceutical dosage forms of the present invention are adapted to allow
prolonged absorption of the active agent, which allows less frequent administration as
compared to existing immediate-release formulations. As used herein, “prolonged
absorption” means that the active agent is absorbed in vivo, under fasting conditions, over an
extended period of time. In particular, the time period over which the majority (i.e., 80-90%)
of the absorption occurs extends to about 7 or 8 hours after administration of the dosage

form. Specifically, the median time period at which at least 80% of the active agent-is
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"Dosi ng under fasting conditions" is defined as when
the dosage is adm nistered orally with 240 m of room
wao egopesArur e water after subjects are fasted OREr/DEYNE011032
for at least 10 hours. No fluid, except that given
with drug admnistration, will be allowed from1 hour
prior to dose admnistration until 1 hour after
dosing. At 2 hours post-dose, subjects may consume 240
m of roomtenperature water. The pharmaceuti cal

abSRERIRON] L H&agg i€ oﬁﬁ@ EI%EHnt inOé&ﬁiBﬁ sQfea! ﬁYha.h 6\5%\51% aﬁecf

controll ed release dosage form where e contro
adminigigtion, dpicakie thres v Srhonisdéier admipisymEon By ampagipiathe median

umw@m@hca@uaxt s@%&ﬁﬁ@mﬁe sgéﬁﬂ P hBlbed ﬂ&g }ﬂﬁlgﬁmsﬁm-

formexhibits an in vitro dissol ution
relggsgfgraplagionsiy b3tte peg houps afigr ?ﬁ@uﬁlmt@@nﬁhq psrindjotes $idich pmpctive

ag8 Qb o B HFAAPA dBka fb?x‘n%En Baeéa%ﬁt?ed td@éon@gl@t@dﬁr usi
| east about 20% a%onl st rel éase a ours,

magheanagieal methegs mmmﬁ@% iBthefeini st rel ease after 6
houfrge ddsReetfbin®s méﬁﬁﬂ]hvenh&?wﬁ%fbﬁlab S SIRAR r f11e
dosageformexhlblts an in vitro dissolution pro

comprigRg AR R irgRBIGARAS 229pisy levelyfrem ebput AR winufen & abpiltJ hgurs,

oft@rcl) ﬂ;oﬁ%%ut 9WILLERAY Shout 58 hba) a@t@%ﬁktﬁﬁo}x §§:§' ﬁ;ﬁ@ﬁbs@ QaUt

GABAB agoni st rel ease after 1 hour, east about
fastipgpaispia 4 S‘é@‘bﬁ?‘%‘? th%P*@arg@emqabfiosageH@raﬁ@f tb&msmt ivention
wifl BQbi 2 ¢0% %&ﬁe AP O%Ealr{e@ |a?§§a@ —@fak%on@aﬂ%eﬁlate-release

Prefera he controlled rel ease dosage form
dogagp, f%ﬁf&aéa I fiFe\ofnt, dvlmls‘gléﬂ allpy dass Peoeny desing Lyjpatticplerd 40
mg Jﬂsﬁ%tfbxﬂ%f thd Iweglenfrﬁdémm GRHER rahlﬁinﬁ%rédec%etdgﬁ}n walD @4 fverihn
GABAB agoni st rel ease after 1 hour, at |east about 40%
atsﬂggw}ﬁes% eiSHa SRNCARtAPI-HR SBe (AYRY maxinuapglesma
coﬁ!@ﬂl&ﬁnoﬁ @30, GABAd Brimeani [ﬁﬁsn{ae:bﬁc"éﬁ@atﬁﬁ t(@xTn{q)(%ngﬁ’éfrté that & an

this preferred enbodi nent, the contr ed rel ease

lmﬂ‘ﬁé‘étﬁéd?‘ﬁ? Wplékfﬂrﬁlﬂla‘émh?@"ilﬁs@ﬁef‘ thseefimesdirily.-i on profile

l n :rhemu bk @EoBRS tordfSrably Witsbiet bPdsbaie dhidAtes bt bbiddi d
hour swi t chover) medi um conprising | ess than about

grarlel% GABEleE Ohy BHK Y ¢ f‘éf(&@éy GAPAAE} bagIOfijp the dmop g6 from about 2
mgB @bdut 481/ ERE eBb gout £5 8R%6 aBut B0 Iﬂ%)hi‘ﬂﬂ tan beaﬁéh iAkhe

| east _abqut 50% GABA B agoni st rel ease after hour s
treftment b mrdical eApditipie ihich fclidessiesiis: sragping| a@sgéhtmssafsnuscles

thaB 8@ RsBEiatd@ H AN Ailinektiuch a8 AURIpRAGIeMs Br @Rtain PR ifjufes.
BA B a oni st conponent. In this enbodi nent

rel gase
t he ?tﬁlfﬁé&A dpsastsel 8‘5508‘“86‘%‘6]%???%1 ageRFing tp dhininvensiop pdrigistered

to @Ih@sml sitfgle divi@fdi doSesiart gehérbillyPih QfhoBRS bif fréin hbddt 6101 me/ke to

n@i /lk g at | east about 80% GABA B agoni st rel ease
ab%}lﬁl g/kg Bofly Weight daily, and preferably from about .05 mg/kg to about 50 mg/kg

Uq;

body weight daily. It should be understood, however, that the specific dose level for any
particular patient will depend upon a variety of factors including body weight, general health,
gender, diet, time and route of administration, rates of absorption and excretion, combination
with other drugs, and the severity of the particular disease being treated. Actual dosage levels
of active ingredient in the compositions of the present invention may be varied so as to obtain
an amount of active ingredient that is effective to obtain a desired therapeutic response for a
particular composition and method of administration.

Total daily dose of the compounds useful according to this invention administered to

a host in single or divided doses may be in amounts, for example, of from about 0.01 mg/kg
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I n anot her enbodi nent, the pharmaceuti cal dosage forns
of the present invention contain an enteric-coated
weonwsoglored rel ease conponent, where the ent er PCHUSRDE 1032

controll ed rel ease conponent includes a GABA B agoni st
and a pharmaceutically acceptabl e excipient, and the
enteric-coated controll ed rel ease conponent exhibits

an in vitro dissolution profile in simulated gastric
fluid/sinmulated intestinal fluid (2 hour sw tchover)

to 506K 20 @G Seipft dafiSSnd PRIraNP0!I02 M%@%ﬁﬁ bfetred
0

rel ease after 2 hours, at | east abou
dosge rapgeof Paslolsneis beippes 2§ Thtid00 mgcpendospas-femm. Rigsiae foron,
accor¥BA tB R inveiod 268 dhtall subh HA6HNS or Ba&idRk aele¥s astots be

enterjc-coated controlled rel ease conponent exhibits
u“ﬁﬁovﬁk%mﬁ# 24y 4261 ution profile in simulated gastric

f | uPrgfesrbdalsate@tle g €6# h8 8drmbilatibité of thelpPdibnt SMehSdAAN&ide those
nedlun1cogFr|S|n | ess t han_about 10% GABA B agoni st

having 10ag 13 Mgetl Betrd g 30408, P2 5xgiand 4B e bselofemaBypigally, the

opt@k) dbsabe fofh PR wifl b IdeRriabd By tittilidn Mhet B Se ARG B0y
,GA%@E(@gonlst rel ease after 6. Mdst preferably, the
givem i} Qo

Soyeighire SRR erdually ipgrassd vty diematiens reaghen thsidpsage

Jevélithdt Bchidved Baxdingis Meripcatic Siedcl Wathi tlinmiuidbidd &bcgast ri c
fluid/si 2,1#] at e(% intestinal fluid

2 hour

swi PRHERPSFYITRAL IR PESIERT g nfign P‘i%’élgst nentrgidutlease splid A

doaég@mhﬁ in wxﬁ&miﬁae isafnhﬁdia%’e J%&ﬁges)f badloflelg@&%delﬁab&u?r c@%%ctﬁABA
.aqgonli st el.eas arter ours an a eas apou

sustisslechgare of baﬂ%%v-i?m?%%é*a@édla& todhe gresepiingentipmmay ghugea
impéditereleast BfpOdh@EA k. deldyed slaRged-§iBiahea kdsCipdhds. T8

irnedia}@ rel ease cqggonen&, in onblnakggn wth the
cohipRBP o Bess PUGICRRRTTHF FRolebe SREVE B e Eloasg dshion o a
corfifr &R fshiof Mgohtor AdrhimGdttabl &5 ofthadd¥Bgauim.cal dosage forns

havi ng both j nmedi.ate _rel ease and.extended rel ease

e Vbl PRt TGRSR eHiER A AeRole oI aD o el dosage

forﬂi%ﬁﬂlgﬂsilﬁgiﬁnmnﬁfla?iﬁlre irédag back;l@éﬁé‘orﬁ)@@ﬁﬁh@h dﬁﬁbg:d @r delayed-
ar,maceuti ga ccept abl e exgLpi.ent .exhibit in

sustATIER 7 STANSH TS DS IP PRRORET: TS il aelpass Paclofen

corhponkiit/cemphise Sbaeldfdnibresilatedlvith bid ¢ nfote Pltdmihacwiidalli eaceptible

redi i sing.l th t. 75% B i st
endignit B Y Gy SRR Saestn gl 5f DRt S R AR
suseafjet) & tustatled ade@sabdcRyferBcdniponent chingrises Bdelofen folb@ulated with one
harnaceg ' '

1 d f hi,bi t ' It
or 1491€ EXGIPIEN, gt%blgy ?@'Z]%Faﬁ/e ro%eﬁéieéa{lséajget n?rlcsl;llstgllneJ r%lease of the

badidfen. BbsdxaniplatseclUiSnPasht Ma o, 372,05 4thatdefenus fahlathHayRED as
di um conpri.si ng .| ess than about ,65% GABAB. agoni st
tab{Zfy hayirig bRfiian immode Feloass RembateRt Aad i1 SRR Bls9RtSRBROSR
agommeig dilel éesage fafrhsesipparefiDioitise skilled artisan, the solid oral dosage form

according to the present invention may be a tablet formulation, or a discrete unit-filled
capsule formulation, or a sachet formulation. The discrete units of the present invention
include beads, granules, pellets, spheroids, particles, tablets, pills, etc.

Specifically, the immediate release, delayed release, delayed-sustained release, and
sustained release components of the dosage form can take any form known to a skilled
pharmaceutical formulator, including one component of a multi-component tablet such as
described in U.S. Patent 6,372,254, issued Apr. 16, 2002, pending U.S. Patent Application
Serial No. 10/241,837, filed Sept. 12, 2002, and published International Patent Application
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Appropriate in vitro dissolution testing nethods for
the dosage forns of the present invention are known to
wo bwsmeofo skill in the art and include those deSDUSOS011032
in the Exanpl es herein. The USP paddl e nethod refers
to the Paddl e and Basket Method as described in United
St at es Pharmacopoeia, Edition XXI'I (1990). In
particul ar, the USP paddl e nethod of 50 rpmor 75 rpm
in 900 mM sinmulated gastric fluid (SGF) (pH 1.2) or
N W03 |d32, filedDec Nall, 2003 1dach 4 Sidnkd {odtipx Baboddtoried GnélBhe
be u$g$ thgQ%prnine the.in vitro dissolution profiles
controllgY FFiHY 126ioteR dOPREETHURSI e PIGHERt NRATOR FaY 95 e form of
cofepEdiBprRingbh@ofpi.esent i nvention include a controlle;:lI ;
rel ease conmponent, inclyding enteric-cqoated control|e
¢ o1 D3®ge foxat spalbe niade skorlipgRikagen eifiedsdn e Brfp SR RTeterred
mdifteds fratdéseribdd belae. | nedi at e rel ease conponent to the
coniroll ed rel ease, conponent is om about 1:1 0
abo age ﬁB%F

f 0. to |,
<Opd maigy asusgd ?5"*‘868%‘(3 tg a polid gaterial
haﬂﬁ@?lﬁi’cﬁb&f :}ge?triﬂi&@&@éﬂtthe}éig. Upblﬁefggbﬁure%b%,dis@clﬁ]ldtidmﬁédia, channels
ef er.a rom abou 2 to about 2:1. e .
af%ﬂ?eﬁa%@ﬁ#@a}wwi sogfba H&%V%?g%fén 7%88% I%osagﬁ\ﬁ%fmﬁawdmg
to the @redch pivamioh Mad bé Rihdfoerh BN RAkded? afdoplel Aftritks. &ating, for
ex%{xea Cél?l %1;% ?&%}% @an@lg%egrsﬁ%lg $giofl?g,soz)l(r; élg gﬁegg]z}tive, and the matrix itself
can ¢omedH @heolled rdesebdcfeiuDaigiroRase fAEn e délajedioe élayed-sustained,
"prol onged absorption" . neaps that thﬁigctive agent Ls
or s EReR BOFaF< FOPIPORARL SRS TR R 0] S PoR@mpls dhiny hours
aftepdral raglﬁﬁhisﬁaidn(lﬁ tlﬁfordl dosage Poﬁnn@éﬁshﬁlélffa‘ftisvghb%gﬂtioﬁbf thﬁ drug.
erj oV ich t maj orit i,e., 80- of the .
P e e eomileg el b PRearabots ok ot b oot o ppIolea pisd with
at Rahrbie detayad ﬂeléﬁb‘e(béfygt TRe ﬁkl@a%Euitﬂfléﬂ re@@(bhcﬂbifﬁﬁt bd;}rﬁpon%ﬁt&nay be
nedi an.time perio t [ at | east 80% of .the agtiv
coffioted of WP BlsaroeRi Pt Slane Sl Bagiont e Bdka fover.
The sseitiet edleakesbagloteatcempdraatnay. e doniptisedadt bedlofen coated with at least
adm nistratio typically three to 4.5 hours after
on eG4 mfymes R Sitiscbinict kBasksB AR § o per i od
at Vi skhiledbrtikanashdul B reefate! theex tAE iatri@ nageial canbe @hcsoh fred a
dromexisting j,nmedi at erel ease for .atio Ls . 1..5to
wigd SRS S Bhsiife pTERR bt EF e B35 e s mrafia D perittah
inchude Aot éxamplagma br insregpiSomtirglpblymersauchas pgiyvingr dalvdhal) cdillose
nvol ution

R L e B T R
methyt eagluloe, hyvzoxyratigeedilulosasaadhi asrhydioky peiil dellilosndtiraMiry 0
orPhE ALt TR A P T S A e
polyethylene oxide, polyvinyl pyrrolidone, fats, waxes, polycarboxylic acids or esters such as
the Carbopol® series of polymers, methacrylic acid copolymers, and methacrylate polymers.
Methods of making matrix dosages are known in the art and any such method that can
yield the desired dissolution profiles and/or plasma profiles may be relied upon according to
the present invention. One such method involves baclofen with a solid polymeric material
and one or more pharmaceutically acceptable excipients that are then blended and
compressed in controlled release tablet cores. Such tablet cores can be used for further

processing as bilayer tablets, press coated tablets, or film coated tablets.
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often fromabout 2.5 hours to about 5.5 hours, after

admnistration of a single dose to a fasting patient.
WG@\R0osermdy - st at e, the pharnmaceuti cal dosage f orPeEUSL005/011032

the present invention will reach a CM N conparable to

that obtained at steady-state from an

i mredi at e-rel ease dosage format a later tine point,

which will allow | ess frequent dosing. In particular,

a 40 ng dosage form of the present invention, when

adMARb &S Icetaihith BR ifliielibite rdMakd bad BféV & bEBA@MR to the outside of
state area under the plasnma concentration-tine

thecfem@ée lgese tablgbGorRs iR szp%tscﬁaf% AeASE A SPFhAIRbYS c2a ke
prapatdi B}dﬁ‘ﬂvﬁﬁgﬁlﬁiﬂﬁfe‘ﬁ%&%lyﬁr ?Ilp?ﬂibl(dgﬁé VD273 3F hfdRodyPaipyOf

i ate-rel ease tablet formulation adm nj stered
mefieellpie B vigh Aad waterfispeprallooie g righyl grtteraph g pmediate

reléaab b&ﬁm@éan%@ @ﬁw Sateddh©eIhd TBHletCOBE ATHR iRRRMS e rllEABUbLiHig may
abg I or m Xt ure thergo%%bna cont aj n._ bacl of en

ﬁ%‘tﬁﬂpf%ﬁs cPHGEPLSEVith 2 “@60%%%‘% oh & g weight
ba&l&éﬁ&ﬁrm By \f/élglﬂbﬂﬁ@cbie a3d BydiSkyb®p3DRbthy1A0Ri1d¥E iypa admc mss

be us int treat ment of pedical conditions
cogting It‘ifig‘?-}g 1eS A SHEVD ’d‘r‘é g areflgeriped i Hoskatet N‘?u@éT?e%S"' (Ting
et &lb,?hccﬁlpcﬁat&ﬂw&m a;t @derélﬁcé h 1@|lehm§>t S suc hTas :rruldt i }ol e

sclero JS or certajn i na uries ot a aily

dosf{'ga@ itigy. thefarmulation ghizeee éF{]%’aSﬁ&B‘BP‘H}eﬂﬁ CRHOLCH; &Y
appropreid draxulafidnineihs s @0wdikndwh @Sthe iafl. it nlﬂﬁtlcﬁlﬂ sﬁhdﬁﬂs of
theSFw S o e eerrizlglegqua N/gﬂgunt SM@%{U?C?&)SW ers. a’l;%a powder mass

is \pét%ﬁ Sith kﬂie}bﬁdir@'ﬁbﬁﬁ@tﬂﬁnt@ tHe %a@{ak thd dndkendy 05 Bari@4d6@ or brown
undergtood however

ht d It shoul d

SU&aﬁ% f”ﬁégq‘ “P erifb s doree foughy SIEYpE feyice; Mgpbmaterial from
thenmmln@gtep\m dé’e‘é g¢ plaﬂdgh 1 Mteﬂpétﬂ}iﬂeﬁb}itlrﬁllfqedfcaﬁtblgéﬁ Aftgr drying, the

i nc in 0 Lght, genera eq ,_gender i.et,
grat“}rhﬁ@g %E%Pldﬁfeé“%\ﬁ ILRRR g e X PPsRe 1t '(S}f%@g BFICHRS S?Vb‘ter on
Lu&ﬁuinﬁx added, |f aad tr?e (fﬁﬁlfbﬂd’maﬁs: tBdh dghbfésﬁﬁdhﬁlb adﬂdﬂ@:SdosagHiohﬁle

sev t of t arti.cu I seas ng .t reated

nct T PubRPENEES g ota BT feotifis suspended
in :!B@emi)@Stdlurﬁmmtl@fl rifil@aipsteaaWhild e phiitiols ﬁ!ﬁ)éudpendéa,rd d@chnsch

to o

talLn an.anmpunt of active |n edlent

eroghiply P B SRHET R reddnt O PHErLgBE ¢ FelaOmesT or
buiddupahder @Ull)lﬁfogéd)efép&ﬁohdlﬁ&s mdltlﬁ@irﬂﬁﬁﬂeﬁérfarﬂﬁhﬁol Al E‘(ﬂlgﬁtdg(h]ﬁymg

Tot al .dai ose .0 the co nds useful according to
and i Qoo tyBRmE o i SRR s RS g R o1

di VI'ndEjdgﬂmﬂas)nmhy a&nﬂg hgeng) Bﬁdﬁﬁl dilueﬁlg ﬁlacemmhﬁire blended @nd

to a o 0 wei

corgwassep-c} lélFo t%l&%t? ijx cmprfsge %§0m1¥ﬂ‘18te6 ?lg?léi!‘adé%(yesuable
meslogage by sieday afuipneat. (Aﬂ&xﬁonasslubﬁdawe Braddedo iR grarthlalddinagrial
ancpbelendgzg 3& e h%rmrgten 18 ?}%n compressed into tablets.

Particle Based Dosage Forms, Immediate Release Particles. The immediate

release/controlled release dosage forms of the present iravention can also take the form of
pharmaceutical particles. The dosage forms can include immediate release particles in
combination with controlled release particles in a ratio sufficient to deliver the desired release
of active agents. The controlled release particles can be produced by coating the immediate

release particles.
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according to the present invention nmay contain such
anounts or fractions thereof as may be used to nmake up
wo b@sdegiory dose. Preferred dosage strengths foPCT/082005/011032
fornul ati ons of the present invention include those
having 10 ng, 15 ng, 20 ng, 25 ngy, 30 ng, 35 ng and 40
ng bacl ofen. Typically, the optinmal dosage for a
patient will be determ ned by titration, whereby the
patient is initially given small doses, which are then

gr aphéabry phiicleeASRAEH Min hednd @ gRAkI 8Ming @@ﬁh@&r bftween
dosage | evel that achieves HHX|nun1therapeut

abaut 9Dt mm angiabent 30 mpnprsferpl et peaapeut Od mmsmgd 3 aMéétmlaf and

motehaef@lras@ %Bﬁneéxﬂéb%ﬁ‘ttd DRMRL WbAES meh. TROSKINdd £6sah BhRRS €
solid oral dosage formin which there is i mediate

apRresiatebat Paw%a&qceqd@ﬁ to,the PreeanLipYention cadre AR @eRrastHsah shipe

withil B Sige @hgehdg kOlbofdas thORMITS: ALt diGirbtidd 6T pRARR S Hils
nventlon may i nclude an i mredi ate rel ease conponent

witgind eapaatgiea%aewe@adé%va el bssepspdereskio dalbwithyp Hient .

conTJi@lﬁ&f@bﬁbﬂiﬂthbr&Enthﬂ@x&%nt PR FRRROREHh S algad@anﬁﬁld%mre
in a .pul sed rel ease fashion or cont.i nuQus

k“?“é[’slﬂ ﬂw%ata@ﬁeuaf%ﬁma PabSiregtprss inglpde, rFﬁ@nﬂs’s%%x pYligips, non-

parlblm cOEhaRia P & Aiug 14yBLanid AV ok mactfve katafaving Mulfpe uary@fsltmieon A
ease bacl ofen solid oral dosage form conprisin

corf Flapss cpaling senbeigddadde ay of mlreaﬁﬁcraataér:ary e%r
rd&ﬁﬂﬁmﬁ&§USt$kned og sustalred reLeaFefbaclofen
co nent i nmedi_at e ease bacl of en_conpone
?HP.P%@GB Sfl’é"ﬁu‘fe&rafﬁﬁ’lf &8 2Ry i nymbenet kpgra meihods for

maﬁhgl parages Th@lainhemaeeqslema @hh@eseo@ﬁipﬁse&ﬂé Sctivd ager@l:&ﬁmmftﬁh and
nnedlgg ease of the, bacl of en, the del aye

a dijifegiray Spéb dﬂFé‘Hegf%’Fs ingldeofoR ErmIols wAEh. 9w btiion
hydi@mpﬂwwmmrb@ﬁmen@e 'S(Qﬁtﬁﬁl chiefuflba R fmbh e NiBseP

re excipi.ents that w for del ayed, or
by BB At TRt Sso it PR fogn Maline Griiess:
baClln afidtion tbate a@?\&rfﬁér?onﬁe@rédleﬁts, Eiahﬁfﬂix 1|N|@y alfo &ﬁl?anﬂflﬁltable

ers to rnmul a as_ taplets avi n

vyt ok frfrmmastitln BF P ls OB LS. Kok eI A

colbﬁht@,&h@orﬁﬂﬂ}iﬁﬂ@ﬂiants ﬁﬁmgcdmvmbxllﬂ Qﬁta@phirﬁfaéamaep pAs. ané

skille rtis solid
avyfigs R ol et TGRS SRRl e Rl eap ey the

desfré)cl fmhﬂhtidnnA n@rixincbirEedtag Partitled miy didoacbnedpsitithfle quantities of
I screte

fornul ati forqpulation._ The |
thegy 8 et nc s SR R i BHO e DA S 4145 Colorans,
flagimnhrisglidired thettase cofpinasml Mshe fhamiacaltRal artsabhBbuys up to
abdd YA by SiSht of the particulate, if desired.

In one preferred embodiment, oral dosage forms are prepared to include an effective

amount of particles as described above within a capsule. For example, melt-extruded particles
may be placed in a gelatin capsule in an amount sufficient to provide an effective controlled
release dose when ingested and contacted by gastric fluid. In another preferred embodiment,
a suitable amount of the particles are compressed into an oral tablet using conventional
tableting equipment using standard techniques. Techniques and compositions for making
tablets (compressed and molded), capsules (hard and soft gelatin), and pills are also described
in REMINGTON’S PHARMACEUTICAL SCIENCES, Arthur Osol, ed., 1553-93 (1980),

incorporated herein by reference. The particles can be made by mixing the relevant
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Specifically, the imredi ate rel ease, del ayed rel ease,
del ayed- sust ai ned rel ease, and sustai ned rel ease
weowpoymeme s of the dosage form can take any forP@T/KSzwos011032
to a skilled pharmaceutical fornulator, including one
conponent of a multi-conponent tablet such as
described in U S. Patent 6,372,254, issued Apr. 16,
2002, pending U.S. Patent Application Serial No.
10/ 241,837, filed Sept. 12, 2002, and published
indréticis vl gﬁﬂlﬁhtmgﬂieﬁﬂiﬁ(tu@ Phd &ﬁﬂﬁr@%ﬂmleme%é&m%ened and

each assigned to Inp

theL@Btt??eé(l[’)e ‘f”?getge dels’ﬁfifl Sli?ﬁ‘? useshior deg g’(ﬂml‘]ép%s e bacl of en

dos __@ﬁﬁ)llé&ﬂélédéé Pidi&. TIRA Rk ARE Rlleabd YRl ds QN thEB¥esBR ihvention
of cores coggr|3|n acl of en.. Dosage forns

sogprelsise aleren B by BNGE £ RO Ao uiah AR fhen 4 piestna

flufPRTEheRb@fcBEd REEaTRITEIS tRY Prfl@Sfbhd SR NednavA cMpbd ditsred, for
Fornms. The term trlx(ﬁ@% used herei n, refers

eanaﬁci %e grcream%qréileerga}smﬁ él}el 85 re)tér g&éeﬂtmg, ie., by varying
thd dﬁlﬁﬂhmbadr&ﬁuﬁéW ThélesultabdROI XREIR &aeats@ paticlésSinay tﬁEﬂe&‘?er be
i a, channels are for in the naterlm
plaf: in atgﬁ]é‘t“h‘@f’?‘\lfem g@ ampung ggq{ (tﬁfgow ctfva Icﬁ)gtrolled release
doCeieh Ghgeded d E&lﬁacﬂii@@ QA Envild@étdl (ﬂaldnay B8tric Fldid) ntésBinan
gg coated or oated matrj ces. %oat|ng f or . exanpl
fiu cgf

lgoltign merifinti paticler Brs ACEeisarpEpEh e Bieqyy digerion of
hy&bplﬁibfa:la)lfr hgéteophlﬂmdnattéaﬁl tmliﬁo;dify thetr&l@dsd pI@ﬂIé 'Dlw’h]tqabéhs dlhspersmn of
ontrolle ase .bacl or en ease fromthe
e b S s R R S e A
trictipyIpiaePrefomiuldel dqureasli ulaﬂseesl@fs oB¢iBylcdlReEk:, SIf(?H ras@%ﬁﬁ%h@ or
m.nistration of t

t hi our 0
Sulfisal mies PR 1E8iiFas Rrus Mool plcfisnd o ooy g
pkﬁﬁﬁgx The control |l ed rel ease baclofen conponent nay be
cl of en oated h | east .one d d.
C O 3R oL BB Bl SRR Gadh omate coBfiled 3 Bare i ion
of the preedie fiventidly cdhebe (fmfhﬁéf inﬂﬁﬁlcﬂf i 6,uﬁlju§lefll e dle@ﬂrﬁlaﬁl&- ppaked
claofen coated with.at | east, one, de rel ease
d G o ran gt Eear b Bie o EEE TR S e T pen
organic @R mbigakicl arif md]h&lelnfia‘cdﬂals Gl tambe diskdved] edt@aed, d@Mched from
h st ai.ned-rel ease ﬁ yﬂf Jr a matri x-controll ed
the Cé’f‘t&’&s}‘éﬁ’ﬁé%?‘&}rr?ﬁ?‘em? wses e pPsformers may ComPEEA e, APPI%Ti at e
hydlrbﬁltlhd interivid suctias Mgdiox ypadpyLiaethylecllafves ahe f]de@fjﬁ—momfjéiﬁg agent
of mat.eri al at c r.oVi e sire
maf Bls Sonfprf p i pptalle bigpe FlkeBHR e el P he retease-
modifyll’(p hgent i9 sedeced fivnr gy d@eypréml Methylcgvlgsericoss utbtabsearates, and

%é Q%% al cohol, cellul ose ethers including, for

n“'”% hydroxyl propyl alkyl, cellul oses such as

hy dTl&X(y)pmﬂ}ay-lrelease component may also include a combination of hydrophilic and

hydrophobic polymers. In this embodiment, once administered, the hydrophilic polymer
dissolves away to weaken the structure of the controlled-release component, and the
hydrophobic polymer retards the water penetration and helps to maintain the shape of the
drug delivery system.

The hydrophobic material may be selected from the group consisting of
alkylcellulose, acrylic and methacrylic acid polymers and copolymers, shellac, zein,
hydrogenated castor oil, hydrogenated vegetable oil, or mixtures thereof. In certain preferred

embodiments, the hydrophobic material is a pharmaceutically acceptable acrylic polymer,
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met hyl cel lul ose, hydroxy al kyl cellul oses such a s

hydr oxy propyl cellul ose, natural or synthetic guns
wGeamk/og®7guar gum xant hum gum and al gi nat es, PE@FUSE0$/011032

as, ethyl cellul ose, polyethylene oxide, polyvinyl

pyrrolidone, fats, waxes, polycarboxylic acids or

esters such as the Carbopol (r) series of polyners,

nmet hacrylic acid copolyners, and nethacryl ate

pol ymers. Methods of making matri x dosages are known
incliding B¥€n@litni@4 6 a@RMicSdesd aniRdiRGrylib adid &@Bly&ﬂeﬁ' feth{le

ﬂﬁs i red gi Lutlon profiles and/or plasnma profiles
methaehy 13 Megy| ReIATHR OBV RPN “k?ﬂ’é%‘é!ﬁfesﬂ RN,
met@&@laﬁé,l aRindBk{10ektHaRy b @ﬁpdl)ﬁﬁéroff&ﬂadﬂyﬁcfhcﬂ) %@iy(rﬂethacryhc acid),

and one armaceutic

C naterlal Iy
met@?&@éﬁ?%@?%y AREP GPRyLer, H%t/@mw Fﬁ@ﬁcprw@ hael( %‘eﬁcryhc acid
anhﬁ‘diia@l,’ @ﬂﬁﬁahdcfyla@@ POIyRLHEhilE pEIRGRthaaRNiE hei€ MG 8rideRWAd

‘ﬂf? % cqres c be ust for jurther pro ess%ng as
glyqiyf methacry %fBF%&O meﬁﬁ -Ja alierpate embqdimpents, the hydrophopyg reatetial i
sele&t&bfr@h $aldrigle adch Bgoﬁ@ B @bﬂ@lhﬁ&okm(yn m%fbé%:sﬁchra@ |h?&?§}6jprop 1

de o e con

of en.can be added to t ['le
met? ?654 T%Pﬁfrygwxx@ﬁ@’scellwomla B abiv 3 hydzgxy {osi8 e )35
ceuxﬁwehsual ssogaﬂomg)r@pgrucémdaé e@atbeybr&p,yhmtxylmuba& blo[ﬁreﬂaraw h

ryaR Ry B P Bamonpted e detoly) L ap J PEReC R o

forni sidekiMyihe e alif; bIHE Predibe aIBE détpe Qgdn@l dREifed afi@bhy W@y from

C be, s coated onto the tablet cores. The
abmﬁﬁ%ﬁﬂ?@Fgg@%1ease coating may al so be applied using a

pr &saEntoiaichRGf e pLaSht inrdnhortwhdre e c64ng cohprivgs @faqs&%s

. by. wej ght cl.of en and 20% i ght of |actose and
cisopigh LA TR e Go e 3L i am L SEA B A
the dc@Edu8 digptsorbsidydBPIbbit Poliier dh furthBeinfidre tehy itk Propéities

cor?orated

of il o i eSO PO oS gt et b ERGHD he

tempeadtie kit dodsind forme REbIE ifids rklbeRBRalCoMPQRERtitons dlis GERidsary

TR T S T
plastigean inclupal 1)4 ﬁf&bf)tmg rseluidfl &chavddich tisd dontentigtidn@f tHedilmifa@ibr,

wette t.he
e FERTRB frotpr R LEREC TR SO0 s n Seiebesicly BBt
Consemwmrof bié(p‘!lu@tuﬁztd:ga]ﬁowe'ﬁbtels\wéfergbmﬂbtbx&hﬁﬂd al’t&t(ﬁfdﬁi’ﬂl f is
orce thro i evin Vi ce. teri.a rom

expqr R o YHRERE pasio et sl Sofiof Ra Pk o Bpreabi .

t eﬁmmﬂﬁs WF sniable prashble&s 130) Bﬂl&lcalﬁﬂose Aictude wldfey-hﬁ@ublé he

t ed eri al ticle.si

plasf R il S vt Srbl o, oS! s Fudind Sjug, ana
triacathg elthou gnoﬁthctrh&tefr-umaﬂum pladicizsrs (duelnasceaplhed setoglnetddss,
phthgmerestérs dC(EJIS oxgoﬂ etc S Imnay be used. Triethyl citrate is an especially preferred

plasticizer for the aqueous dispexsions of ethyl cellulose of the present invention.

Examples of suitable plasticizers for the acrylic polymers of the present invention
include, but are not limited to, citric acid esters such as triethyl citrate NF X VI, tributyl
citrate, dibutyl phthalate, and possibly 1,2-propylene glycol. Other plasticizers which have
proved to be suitable for enhancing the elasticity of the films formed from acrylic films such
as Eudragit® RL/RS lacquer solutions include polyethylene glycols, propylene glycol,

diethyl phthalate, castor oil, and triacetin. Triethyl citrate is an especially preferred plasticizer
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In fluid-bed granulation, particles of inert materi al
and/ or active agent are suspended in a vertical columm
wawdaokogrore sing air stream Wiile the particl esPEr/8S2005/011032

suspended, a comon granulating material in solution

Is sprayed into the colum. There is a gradua

particle buildup under a controlled set of conditions
resulting in. tablet granulation. Follow ng drying and
the addition of lubricant, the granulated material is

for aﬁ&@ﬂé’dﬁﬁéﬁ’smﬁ@ Hpertlgﬁ 8d1RNesel 1 haY HirtkHr BEH BhirdQRat alidiorAstlaisHal
| uent, and lubricant are bl ended and

ent, bjnder
amopry Atk gedugesithy tsndengy) f the aqsaus diippision se siick g Rropspsiszand
acts Ap8liskiafAdeptt ed through the desirabl e nesh screen by
st eving equipnent. Additional |ubricant is adde
t HenefioRmRrAt] aeblemEous dispersian gEghydesiploge is ﬁﬁéacoat@ which

is pr ea rby ssdising e @th?ﬁ@ﬂﬁl@&siﬁ d waltk SminabibRicteanRabivif |a§d then
Dosage Forns, | nmedi ate Rel ease Particles..

emulis ﬁhaF‘éY‘P@l“é‘a% @)\ RE indhe Rrgsepcs of 3 swriagkabyw afS@PH*éeroéfter

hombRBizRIAIE BdnelalM@hthicAbn 8pPleR! B orla@li€ sdTit fs@VdPoRited under
phar maceutical particles. The d dosage farns can include

vacupye R E@sTdplaist g aplestigizards pof RGBT G Shepgolstex during

the e 0fabiafingshabeS TRASSHHRAL lubifl B phdhiddlateRhd Hcoatid, el Rfthcoht® is
del.iver the desired rel ease of active agents. The

mixedyithaspitable Rlatigizde particl es can be produced by

c Oﬁﬁdﬂﬂa‘.ﬂ a&d@@ué dﬁiﬁl‘gioﬂt:ﬁ eﬂﬁrlc%ﬂﬁSseﬂﬁé&ﬁrﬁérﬁﬁllyTMﬂ;Ibﬁr @Surelease@
article" as used herein nmeans a granul e having

<C°1%ncahéltce f‘éf Pointt Bied>-Ab diis reodygt lf’rﬁﬁea‘ﬁbd %oblae&rpeatelgmlﬁstmer

into fhé efsséraal Surh &w&muﬁé&u{ gProkedM ABCmaAPS UL polmber, rprasuaael
pr ef er abl ¥ bet ween about 0.5 nmm and about

(dibup sehaie) et SEPPRApIes D & %fﬁ?ff"é‘&s athgmpgracous afrlftrlwé%ch is
then ARGET Htigh AlRalihE SIRIES®Bbtai MQIGhé AR diSFHRsiéh ®hidHIdan be applied
duaggonetrlcal shape within this size range and so | ong

OpiQSURSEYRS-f or a statistical distribution of
pgmtdne b&ﬁn’%&bﬂl&dﬂﬂg&nﬂ the taaghcpafgﬁﬁg:ils f@n ls%rylaﬁreﬁm LaBRIeAtRdin
above, the e consi der fotall wthi t he
the f%h?féﬁﬁﬂ%?f’ %’86&8 Sd%"%taﬁ éhabi”g@é ROy 6‘?&31{2%‘1 ?ftof"c'?‘é’én
Pharfhd Rind@$ wmdaﬁhyhesﬂuaa@a@ Iﬁadduﬁilar;eefkmwmmﬂmtehe the acrylic
coat]gharmaceutlcal arts ch structures incl ude,

& SOHpTIses mmraof[m acatflégwwa?ﬂusa cemmercily §V"’r'113'?}? Fram;i‘ohm

Pharfhé ugder ﬁbé@[fadﬁﬁuﬁlea EEcﬂr&@ﬁ@l’RlL mphth?&@%@Rb 3y DNBudragit® RL

t here ontrolled re ease caati.n
30 Dy By BY 30D i rrrb eia gbd Bra SEdig 4o
contifd Bf que{ehﬁﬁy dngh@&aGe gtﬁﬁfpts | tﬁé Rolafgo btaerrﬁm@inﬁﬁ goaps tbéhe
rem ré]?gdrllje%gg (met %E:f-jy 1c gsters belng l%fO 11(2l Elrxlc}lraglt%g RJC_),fSO lﬁna%m 4'6“ hods
Eudragit® RS 30 D. The mean molecular weight is about 150,000 Daltons. The code
designations RL (high permeability) and RS (low permeability) refer to the permeability

properties of these agents. Eudragit® RIL/RS mixtures are insoluble in water and in digestive
fluids, however, coatings formed froxm them are swellable and permeable in aqueous
solutions and digestive fluids.

The Eudragit® RL/RS dispersions may be mixed together in any desired ratio in order

to ultimately obtain a controlled release formulation having a desirable dissolution profile.

Desirable controlled release formulations may be obtained, for instance, from a retardant

coating derived from one of a variety of coating combinations, such as 100% Eudragit® RL;
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maki ng particles. The i medi ate rel ease particles
conprise the active agent conbination and a
waele@snemwgy ant . Sui tabl e di si ntegrants incl ude, PEDUS2005/011032
exanpl e, starch, |ow substitution hydroxypropyl
cel lul ose, croscarnell ose sodium cal cium
car boxynet hyl cel |l ul ose, hydroxypropyl starch, sodi um
starch glycolate, and microcrystalline cellulose. In
addition to the above-nentioned ingredients, the
soqudEdgm@yarﬁ's‘é% GRIADRSS Hi 1094 R 8 Lie® R [ dn8 902 EuRlBRE RS.
materials, for exanple, diluents, Tubricants, binders,
One skifledinghg fﬁ@shaﬁﬂé gecogiiehas ather acpligpohamrsmandiep by ysehers
exathP&Eudfagit® 2N meaahiuema,l mdairtyﬁlg eheRRGHTRGR HIdﬁ‘l‘eaﬂy AeliSy thd Reative
quantities of these ad ional materials are
amoynfs pf Qifferpnt aprylie pesipilagauers, the dissqlytiom pfileof thegltimpage product may
also®8 SotRdd,fref dXnple! B3N ncrdsiBRbY deredsHEL R Bt deSof RRY rhiafdaftS
may al so contaln suitable quantities of these other
coatipgt erj al s such as diluents, lubricants, binders,

gr aiptbidd\@ntidisentsGPIhe 5)@51=,tn§lnvénltlaea0fha rgtasmzémomct H3bfafhed

t hat. are conventional in the harnaceutlcal arts in
by subjerting e gpatedsubHstato 7%%9%9@? frtpotuteshovsahe Tofithe e,
plash&zé&%&‘yﬁ@gelyrh& 0Be REEFa kiR geﬁﬂbﬁ‘i’é Rlum PRk f&%ﬁﬁ’&f@amre

rnms are prepared to include an ef ecti ve anount

and B@F fqréhl%@ﬂ&glaa@glevlﬁvt?@&ﬂas derermpfed ﬁxwe%m@aﬁkvu Inecertpig,

embealamls ef th@sﬂeﬁensfﬁbéﬂﬁdﬁ theRebiliz&d R61HRYs SRaifldaGL5h dv@n aurmg
comgg atin capsule in an _anmount sufficient to provid

o4 5B BRI OGS %|f@a§@e@8§@dmghahowglef§taé@“&ﬁ gours. T

is al§PabhEpREEdRYar Bl Prédub Ybatbd With (B @bkl @Fflagy Joﬁﬁlng of the
enbodi nent, a suitable anount of the particles are

PresgRS PRHODARAY RS & udiedimerlangrthan A1 fRyt g+ GABabout 48 to

abmk@bh&hgagmﬁQU|pnent usi ng standard techni ques.
Techni ques and conposi tions for naklng tabl ets

( c ORpToRERLRPluLines Rreferally pontein du aiditon fod f‘dfﬂéhﬁ’r@ﬁ‘? plasticizer,

and élﬂ{'e%f éy@t)am (PO Ow ik, laSoldFa8t t@k?)@ldg @E%ah!l%aﬁid gfbdﬁ%%glgﬁﬁﬁg?hf Solor
§ (0] e

maY(bf 9%31 fo E%Téﬁpwoéff@aher?é’?@cﬂlyﬁuYee pebifsiead gfygr in addition to

the 4@éduk @lspSsiGPsT r@@mpm@ iiferfil. Fort@tadutpfe, color may be added to
rel evantin and granulathg the m xture._ The

edle
Aqupcoat® yip fg "gfa?ftaﬂfe %1§r prpyIgeislgolbaged cqlaralispgrsions, qnifigr
alunﬁﬁifrﬁ lakésend bpacifitgs subltasdiesivhedlogdeaSy addngisodst Wil shébir tthe
ation. Contraoll ed Re|] ease Par&ﬁﬁles

wateg éﬂ{IﬁBP‘i’lé‘Bef sglugiguand then usipg low shear g the plastigized RWé?ﬂ‘%n
Altesila@W1Y, aﬁ}?a:uﬂaﬁle rd@ﬂx@l(ij off providilesvldr BgEsd o @itebne gﬂﬂ& gﬁsdno

. astric nd then to intesti I ds e
1nveRRGT TP I1‘¢c251(§1‘3‘ir g?‘?ﬁ@én ?dgel“ S| fgr RS‘PV“{IP% °Por PH}F‘%\F platiog whepan
aqudoﬂélﬁﬁliei‘sﬁﬂl of an adiglicolyaiee usddQhichris animhiGm diykiderhad ealsi Ng

eaS| he thi ness of .the_retardant coating,
plgn?eng suc ‘%} éngment elncorporatlon of pigments, may, however,

increase the retardant effect of the coating.

Spheroids or beads coated with the therapeutically” active agents can be prepared, for
example, by dissolving the therapeutically active agents im water and then spraying the
solution onto a substrate, for example, non pareil 18/20 beads, using a Wuster insert.
Optionally, additional ingredients are also added prior to coating the beads in order to assist
the binding of the active agents to the beads, and/or to color the solution, etc. For example, a

product that includes hydroxypropyl methylcellulose with or without colorant (e.g.,
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t he anmount of overcoating. The resultant solid

controlled rel ease particles may thereafter be placed
WO poog/ogmiati n capsul e in an anount sufficient POI/US2005/011032

provide an effective controlled rel ease dose when

I ngested and contacted by an environnmental fluid,

e.g., gastric fluid, intestinal fluid or dissolution

nmedi a. The particles may be overcoated with an aqueous

di spersion of a hydrophobic or hydrophilic material to

Opaﬂ@@l EomrhdiSiallyel veRebR: fRIPEbIbRen, TIY A@Y 88 Hdied kSRS it afd the
ydr ophobi ¢ naterlal preferahly further includes an

solu%?ﬂr%?ﬁl (e ARt I roun) prerito gRP: %artlorbongo the ppads e resultant

coatéd Jubaiaee bé%a@mmm @dmaﬂmaowo éiosﬁw SveRddate@with a barrier
et hyl cel | ul ose, such a s uacoat or Surelease(r),

agewebaéata e dherqppuisglvAcl yrase )ffomsth?sf@eropm i gonfjpiled reledse

coatMECAS SAMpleldP a S@ABE Blugikyagdilts dheh Abohpligkr . The rel ease
of the. t eraﬁeutlcalky actjve agent fraomthe

hydfe&mpdil’f“‘é‘aﬂ“re plases Boveieramatimgigroer F‘rﬂé?v“p‘f‘ dherfymay be used. It is
preférfbd et tHRbagidiage s dBéHrIohﬁ’fect tAé HikkANGEREh rate-of the fRal pi&lu@ﬂ to

a desired rate, b addltl n of —one or
reg@é%é‘ﬁ\%‘ﬂw%%éié%%@@ q}ﬂéle@’é@@%mffﬂgﬁ RigFen gRysption,

baclBiEﬁ( isREmAiGRE Ha @ prebstOLBE Phisatid Thaghielive e syshnhuitadlS ok bal
n be dlssolvelgH extracted, or _|leached fromthe

adm%%fta‘il?{’gwﬁﬂ}ﬁ fopEo \5‘?1?36?1?%%0“%? Wpdeh cegingpromprpeddiead of an
acumgerﬁ @ﬁﬂ%ﬂeS)Em@fé%o@hlefw&lﬁstwﬁllﬁ&hd'élépéd B L (hidédats eAseAS

dr ox 0 met hyl cel | The rel eas yi ng
Coma Py W ﬁﬁ[} <§1y iy 4 omBrepsed b 1§‘§%fﬁlile ap%tfvﬁé‘z&%‘}té"‘ie)'@fdﬂ’gfhc apdy
hydraﬁrdbw polyieaf Bhd lﬁﬁheeﬁtmdlbﬁe e(trﬁponéhepléﬁka@mﬁ@dbd‘swcaﬂpressed

a is selected from hydroxypro et hyl cel | .ul ose
blend g’g‘i‘c&%agﬁﬂt@f‘g PR &SP erw@@#&ar&owoﬁée@msucw@ that
he p*omﬁe&mlblﬁlegrme k@ﬁﬁﬁup‘oﬁ RRFVIAS to thesqiadoud medignude a

i nat i hili d hydrophobi ¢ | ypers. ..
o TR g st tmpoaete e e oSt iogus g B LB
and ﬂﬁirc}ﬁﬂiﬁblc @)l?l&@x’s Mg &1§Mﬂ%dﬁ&nwﬁﬂk aﬂnhhhete&ti[ e hytireph@lfc goh@ner
& ontrol | ed- ase c&gggpent &d the h dro hObHF
1SS T yHYEY t"r‘?é‘f‘ta e fgt cpuieled Aeiea5h © ko
hydiptiobicgiolynich ftsdiapewér fefi@ratisntgd #aipsite hﬁuﬁe}lﬁ the mxapE Bfthe
d gg%ﬂroghoblc materi al nmay be selected fromthe group
g EHEERSIE: of al kyl cel I ul ose, acrylic and methacrylic
acinthcpsrtiaho®with the gres@pnvatition, She t8ﬂiﬁ|“b6\19mei’€lhdludes single or
oi | ena etable O%Lan

ol e PRI ORGP CB e o Ve, e, S B on comtset o

aqueous environment (e.g., water). Examples include alginic acid, carboxymethylcellulose

calcium, carboxymethylcellulose sodium, colloidal siliceon dioxide, croscarmellose sodium,
crospovidone, guar gum, magnesium aluminum silicate,. methylcellulose, microcrystalline
cellulose, polacrilin potassium, powdered cellulose, pregelatinized starch, sodium alginate,
sodium starch glycolate, starch, ethylcellulose, gelatin, laydroxyethyl cellulose,
hydroxypropyl cellulose, hydroxypropyl methylcellulose, polymethacrylates, povidone,
pregelatinized starch, shellac, zein, and combinations thereof.

The term “hydrophilic polymers” as used herein includes one or more of
carboxymethylcellulose, natural gums such as guar gumx or gum acacia, gum tragacanth, or
gum xanthan, hydroxyethyl cellulose, hydroxypropyl ce1lulose, hydroxypropyl

methylcellulose, methylcellulose, and povidone, of which hydroxypropyl methylcellulose is
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enbodi nents, the hydrophobic material is a

phar maceutical ly acceptable acrylic pol yner,including
wheiosnogto7d i mted to acrylic acid and net hacryl P€T/E81005/011032

copol ynmers, nethyl nethacrylate, nmethyl nethacrylate

copol ynmers, ethoxyethyl nethacryl ates, cyanoethyl

nmet hacryl ate, am noal kyl nethacryl ate copol yner,

poly(acrylic acid), poly(nmethacrylic acid),

met hacrylic acid al kyl am ne copol yner, pol y(nethyl

furtheEproRGEY ITaé Rim “PyakophIR pbBaEN! b4 AGiistnaARRy@Rihde) |

pol y(.met hacr yl

Cﬂbgz&%@%ﬂﬁ@ﬁwy L%rgémﬁya%ﬁ% ?@e%'ﬁ Folgfgtbﬂ%r@roﬂdat!%yda@ﬁsﬁh%%?@yl
ceudme &hﬂ)exypatyaleamza@llpa@ahaenetglmohmgrnmgbge@aﬂiatparywmm i's

ed fro rraterl al
aloo B PR ST BB s P Az 5 pglyphosphazines,
polyaﬁzmdn;eel Polii(B@eoxydikRgcmystyioacalsK wh al&a] heth@SEalkaSine earth metal,

cara g{ﬁ%{}%glg%sp ?ﬁ%ﬁl{g&xﬂ?@% lg“cgd?umcalganateké)/r mu%t%lelsut grgc?f such

hydiieohy@osHopicripplymel’ QE&Helﬂr@,S&hv@y syatetf ah 8b layy hydrophoblc

rons A VS o BB e ot St o,
one S&h®@& Polacks sdzlé&dﬂrfro&ﬁ taghonley, chdﬁa;ba &) eﬂ@ldémhﬁ)s@fgl}asﬁyl ve

pahrg%seﬁatrestﬁ S S TR Y R

Cpbﬁichlilﬂpcﬁ&ﬁiﬂﬁﬂ, petidfena axies @51ydlb@x@@ylstb@ Br #lear@c acid, of which

hobi I I f f.ect
hvdrg%ea AP Vgt Bl it mrboeed, PO Phshaeth St o
exanipl€] Ia(pbhﬁlbd:_ ' eﬁ)tlf}ﬂlb/ ﬁéﬁéptalﬁla Ber§lie’ ﬁol}&h{er lifgidngebid vt iited taherylic
qBroperties of t ecaus
acia e B bR G somTanert Merh eSSy Re ErpolRes SThomeh on
metltaenme:s aiyatroethgrrdetnm;ssata @inirfoalki Iﬁétmr}hdteecofpbiymermﬂiﬁﬁcryhc

i tions, i S nec

aciaf BT R SRR BURREH sl S sty o
metizogtatelpolyahethyl alethaGgraes) &i)ﬂoyy,mei lpelyasrolainide Chmiwoalkyli Ci zer

mettal el B poly Pesmodf ity B it asPiheied). SR e R evetBe e
copofljrrﬁni’@ Mﬁlltibna]lynﬁé myltc polyn@baiity Ho@atixmics @iidni byorweh gdtiic Of

tration.o e Iast cizer
poly i QL AR PRI e ST BB e AR pfeeryti
acldemmmhﬁpalymétsmy\bﬂspbe pHaegmdetnt.cul ar coating soI ution

msto

teric (80 Ral e tsi lo&%@l flrﬁ%r}t Sl&ec%ijaye% or Selayed-

sustaumtleesleasm&mhu@is @n piterddt dogtinge AR canimbrcally maﬁal)lﬂpI-E@hﬁﬁﬁI e,

polyl(lj‘llergtn%h |b8§ le lf %%eheg[enet ha%/ ing, thrgxt%tg I%bz}t%%l;\%%g{ engenc coatmg is

mmlpiahﬁbn ok mmaszad (ustlne hcidis stamecthydnairmhenmfmgﬂ»rymnatdg $elow pH 4.5.
e ester et c..) my &g used.

The ?.mghll ?qtbecc ¢ aavtalzablles v@fzeﬁQ%eseﬁéeg quIy dl%f)lg?sealt e dhlgher PH present

in the intestine; after a suitable delayed time; or after the unit passes thr-ough the stomach.

The preferred duration of drug release time is in the range of up to 7 hours after dosing under

fasting conditions.

Enteric polymers include cellulose acetate phthalate, cellulose a cetate trimellitate,

hydroxypropyl methylcellulose phthalate, polyvinyl acetate phthalate,
carboxymethylethylcellulose, co-polymerized methacrylic acid/methacxylic acid methyl

esters such as, for instance, materials known under the trade name Eudragit® L12.5,
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pl asticizer for the aqueous dispersions of ethyl
cellul ose of the present invention. Exanples of
W@ piosawioeo pl astici zers for the acrylic pol ynmerBCDiS1008011032
present invention include, but are not limted to,
citric acid esters such as triethyl citrate NF XVI,
tributyl citrate, dibutyl phthal ate, and possibly
1, 2-propyl ene glycol. OQther plasticizers which have
proved to be suitable for enhancing the elasticity of

Eudiafi€® L1078t ﬁmraga@) $1nG0s ARI(Rbirk Ghbk Barsddtab, @8rmany) ox similar
Eudraglt(r) RS Iacquer sol utions incl ude

comb%mmswoab@nw%@ [cgatings. daytauhecligidylorsfymeg dispasgjons or re-
dlsp&m)MaﬂB@als&gy?th eQl, bzudregi@ L @o@ggtﬁuarag&@ i gbhLYS, FaitkdAdee

i S an especi eferred plasticizerfor agueous
S100yiFudragit® Bwearatfonétl g@ﬂ? d’éluwemes%\qumoat@a%Pl? 30 tHMG Coge
Kollfc@#t'l@AE@ abpaddi KBIh@JSht RfAF® SOT5P (B AT YL@ 1dt RIDELELHGeS
t he tendencigo he aqueous di spersion to stick
Chemigeh Kipetiose |ng and acts a polishing agent. One

C ORI neekie pblym@N abddaR ks 1@%@9{9&n Wb fRESd P mBing w1th other
et hyl cel l ul 0se i s Aquacoat ( é whi ch is prepared

knowg @@B&lwﬂ‘a@%@t aerpt R,%Fqnﬁﬁl‘ées xquppleg ofigich Feqﬂﬁﬁp@ews dnclude

the g Hief:ha@@ilé/ 2 es@%@vﬁﬁ‘@‘ﬁna@ﬂﬁéhﬁ)h by !n%tlﬁfﬁ%xmomoethyl
ethylcellulose in water in presence of

methaegyfate ghlogide. sl carrently ynder the rtradseeamsf Eﬁ@%@%.%{ﬂ%@ Rb

Eudﬁgame RS! @ne%\ai‘blmsﬁf aagpeehﬁ&mﬁioﬁn any ABcRInBRbUps, S01dMANT £hé trade
evap orated under vacuumto form a seudolatex The

names %@f%&@i\&?’o%nﬁ Erdrpgit@ B andefhsr “‘ieﬁ%“dﬁ%‘éei‘i’é‘ﬁ gtredalcts

duthd Wtekib odimp WilbGibsthitAdy RRBRE the EoMEolledFdldke Joﬁlpblﬁéﬂgl“he
t he pseudol atex as a, coating, the Aquacoat(r) i

termpysybsigniiglly gnvelepis igispded b %Féw bhie Jtpl or N?qutf’é Pncé%fu@aﬁsa

compdnsﬂes&h@ﬂ eftldsuRtinides lpkdfdrfIE al 18asESHBTES0% élclovure, m.ore
ai | abl e _as Sur el ease q? (Col orcon,. Inc., st Point,

Pfefqﬁibly ideash aboyy 0% eaplgste g evep maprreerably 2 lrishioBrREeng
enclgpu@St i ci zer into the dispersion during the
manuf act uri ng,_process, A hot nelt of a

pl Agfmpedjmaent eaﬁgs BegAnt Wyepsien pryidesfhea @?eaf&“fﬂi‘ng@{?m‘tkb‘fl%‘i c

compsird)bat1sfeR B2 adrBdfias flawngNRGBaER N, MeXisWos ghir@ it pass
then diluted with an alkalln$>solut|on to obhtain an

thm%a&é)aﬁ%ﬂ Aigpive PstenyMithont TpRdipent.op pechapishlite Hey PYPSgat-o

Thus§ ERSkdndHleé; She térth ‘i€ fIBWRECHOEH oINS dhsiIthit tyiph Gosafd ithrinf,

whic, anﬁm ﬁﬁ;ljlz% %ﬂg ?ng !%I?tglin%‘ﬁsfé)rgﬁ‘ﬁlteﬁgf’ggg{l u?lse ’%h"r’ ghltl %ePJt%Ltnl]\Io

5ﬁscgmner0|ally avai | abl e from Rohm Phar ma under the
referred

nﬁde 4 g%%a%léghgg t&xrg)e Inn adtll tcl:on c a gompbi of

i Pregent Baefy ae&?fa.l Lidg 2 ORI HiPy
bacl6fen 408Gt REdt Whd Llditidnal Activa QgeHE sGchte A IdinedddnroRNR hbradtbBidal
anti-gnrﬂgnr?mlzzi\)t%pyr ar;gents (NSAIDs), opioids, and COX-2 inhibitors. The other activ-e agents
can be co-formulated in the immediate-release or delayed-release, delayed-sustained release,
or sustained-release components to provide desirable therapeutic effects.

Dosage forms according to the present invention can also apply to pure racermic, L-
baclofen, and other GABA related active agents as referred to in U.S. Patent 6,350,769,
issued February 26, 2002 to Kaufman et al.

Dosage levels of baclofen (racemic or L-baclofen), as well as any active agemt that is

to be used in combination with baclofen, in the compositions may be varied so as to obtain an
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Pharma under the trade names Eudragit(r) RL 30 D and
Eudragit(r) RS 30 D. Eudragit(r) RL 30 D and
weewsagior{r) RS 30 D are copol ynmers of acryli cP@mntis2005/011032
met hacrylic esters with a | ow content of quaternary
amoni um groups, the nolar ratio of anmoni um groups to
the remaining neutral (nmeth)acrylic esters being 1:20
in Eudragit(r) RL 30 D and 1:40 in Eudragit(r) RS 30
D. The nean nol ecul ar wei ght is about 150, 000 Dal t ons.
amoﬂ&%f 6R4iged §1§1 QA& kg dlombiMbEdh REEE prérhéutnygf R iffedient
| ow permeabi'lity) refer to the fernea
that t?reéfﬁ@lf"ﬁ feebiain 2 depradthgrgeastisresmongh fapt Pa(rtzgulqlzgmm@sﬁw gk es

metld®f hdhsitistilog. i N water and in digestive fluids,
however, coatlngs formed fromthemare smellable and

pePReBIBFLOT s PERRS BLYENtoB PIVIdenior egnirobisdfieny pilabiliy qfibgdofern
as desli8d B3HsbARD b ibdrs. %AB%lmlﬁpl%fe% B AR dIB¥e REVHTENRE

together in any desired ratio in order to ultimtely
therapgtitically aptiveymedieAmeatibscemne aalapls imilie hedyowiteradpyipigfragion.

Typﬂﬁ%‘ B@Waﬁatqh@ $OhtsODinPathnts| vho fRESH Jvamgﬁt 528t bahd &ded

rel'ease fornul ati ons may be obtai ned, for instance,

withthefgst greparptio Rlaema sapien are dien takewjatdragalyesddorghe plasmgr i et y
conc@htr#8A bf A pAEHTROAFI NG Bftor Y Gdhive fethBOHR. e AGHa tnfa! 8)06 RL;
50% Eudragi t (r), and SOWbEudriglt(r) RS; or 10%
expresyef} afdiagerthe REXiBHER agtowptt, atig ingrefientaundcp theglasmp.<8 25 n
AUC iR @éatunaéme ﬁasﬁﬁi“c@%ht?a@ioﬁ hﬁ& c@td) @ﬁarga rgy*yh CAHRPIEY TET S
al so be used, for example, Eud r%% (r) L. In
BroBANAPRE SABHAAGEINERES - 48 619761 BRO) fesiasp APBRED
PHARVAGIKNGE IS R @b 8S bY AR MCDIG M@ﬁf&ﬁx@é‘@v%wbl‘ ds. 3d
resin lacquers, the dissolution profile of the
ed. 1902k mat e product may al so be nodified, for exanple, by

| NBrRAGhPIE Hakloe ﬁ{rﬁaﬁhdﬁ@ ndali 8e hidelt W&ﬁrﬁ)aﬁﬁvé 151@ava11ablhty
retaéﬂant coat | ng preferred enbodi nents of

study insupigets. Sl faawvertm@t BHOLG fijug admigispingt Pl?%naossmal%@a

then bakeﬁ osiak, ian@ eveRehdaP Rl BFELR MR ﬁﬂér&lohﬁg, QHEHMek hlsixi@n Add @
nperature above the Tg of the plasticized acrﬁllc

twef@b f%%cruf% ter doswner amdanalegd f9r the nganlicgpeentraion ghbaclpifmor a
bacl¥feh e@bdl. tenperature and time for the particul ar

forqglatlcn b%#g% det erm ned experlnentallé In _

MGPH TeHsheRhevea. oap skiled ipthe 8 fiavipg (e Renelihof theueceding

descﬁf)tﬂ*hl cah @t@Tke PHeQER4EHt invEntRtind BlleMicRteANTRVBIoWIHE & EAdthples are
onducted, at a_tenperature ?f about 45C for a tine

IHUSB@WF SRy PROSR B G the epaingis gt tha diSHBWHSIN 2Pt W% al so
contenpl ated that certain products coated with the
controlled rel ease coatin the present invention
may require a curing tﬁﬁégﬂﬁkﬁer than 2 4 to 48 hours,

Exarfplg 1, Adtive Backd¥eréoaftd sécds.

FORMULATION

INGREDIENT %0 mg

Sugar Spheres, NF (mesh 20-25) 81.4 250.0
Micronized Baclofen, USP 13.0 40.0
Povidone, USP (Plasdone K-29/32) 5.6 17.14
Purified Water, USP N/A N/A
TOTAL: 100.0 307.14
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about 60 hours or nore. The coating sol utions
preferably contain, in addition to the filmforner,

w@b@swoiwrezer, and sol vent system (i.e., water)PCHUS2005/011032

colorant to provide el egance and product distinction.

Col or may be added to the solution of the

therapeutically active agent instead of, or in

addition to the aqueous dispersion of hydrophobic

mat eri al. For exanple, color nmay be added to

AdPSGRAL (Ifﬁsdxﬁex boB25Caddbd aJ paﬁhea wRiEr £ HRYdRE & YOl

based col or ersions, mll al um num | akes and
povidengds fully f‘@S‘éYfé aglofan;ig eﬁie@jm tﬂ? %B@r"%i golutiop ugidginfgrodp| or
dlsp%édhASfi%ﬁﬁiedﬁan Edﬁﬁng"@bﬁﬁtussﬁ liaR 'uﬁ‘edRQ LARE sSak hkROwRN e

then using low shear t o the plasticized Aquacoat(r).
ba“l%ﬁe’[‘ aspepsion & Broduge jetiye ceatglseediret hod of provi di ng col or

to the fornul ati ons of the present invention nmay be

used. Suitable ingredients for providing color to the
Example fuAgbP Seclofprepraiid seetieous di spersion of an acrylic

pot ymer 15 used [ nclude titani um di oxi de and color
FORMUENI‘I@N such as iron oxide pi grrents The

I TTCUT [JUI d.ll UT1 U| [Jl Yy lﬁlll S, rmay, ||UV\b\r S} ) | ITCT €45 l||
INGrjggqﬁEghqnt effect of the coatlng Spherg ds or beads
Sugﬂtf%ﬁie‘fg&m:l(”% B sfer ppettregiky active agentShoan be

\) ] CTAAIT LI "2 J \V | Ul v CTTC
Micyopized Bacidfern flSP” aetife—agentili water—and t.’i‘}gro
Hyproge :ZB g“' s% QS8 i oh onto @Substrate, for ZQ%n’pl e,
(Phariacont 008: 4PYg/ 20 beatis, using_a \Wistér i Rsert
Purigicd WARE ISP~ o ddi-ti-onnti-ngrblitents ane—also MAded
TOT or—to coating thelbeads 1Y% der to st

b| nal ng of the 'actlve agents'to t he beads, and/or to

C 0H?§roﬁ191%s§ Oypé DDI07, CIPCPhdTMhcoRXGUBPEDs) ifadde® tkCsuitibAt

i ncl udes hydr 0X yl. methyl ce|lul ose witr or t hout
amopRsiobPyte @@te@an%léef it the Hypiametlese & fl&ryeé%?‘reéafaéofepaﬁn

mlxéa:ih He@BSve sbiiion ulﬂiwmﬁm @C&@&sédOAtfmwlfeQ lobkd d:daﬂng?\i}lﬁarﬁthﬁls
| uti on out prior

then 3554 Gt 6,085 Rt i e Tor h peasi b sooned
seedsUbstrate, beads in this exanple, may then be

opij onal ] y overcoate h a rr|e t to separate
t hiﬂ‘etﬂ%*f’;é‘é%‘b?rf’ﬁlﬁlc’?gfns E'i“f“aﬂé“)’é&é Y| ’r’f‘&ﬁ‘f"?‘h hydr ophobi ¢
control |l ed rel ease coating. An exanple of a suitable

reier,a is one theat conprises
Exa‘ﬂ@ﬁ D‘gﬁfﬁ?gﬁf’fﬁ’ef‘ﬂ’ﬁ"&’éﬁrﬁﬂu However, any filmfornmer

known i n the art may be used. It 1s preferred that the
FORMULAANOdgent does not affect the dissolution rate of

the Tinal product. Pfess Coated, Pulfgatite Dosage
INGREDIENIN anot her enbpéj ment of the pregent invention,
Baclofen, USP 7.4 20.0
Pregelatinized Starch, NF
(Starch 1500) 21.3 575
Microcrystalline Cellulose, NF
(Avicel PH-102) 708 191.3
Magnesium Stearate, NF 0.5 1.3
Purified Water, USP N/A N/A
TOTAL: 100.0 270.1
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bacl ofen is adm nistered via a press coated, pulsatile

drug delivery systemsuitable for oral adm nistration
wowvaos/ogrocont rol | ed rel ease conponent, whi ch coOPCHUR®OH011032

conpressed bl end of an active agent and one or nore

pol ymers, substantially envel oped by an i medi ate

rel ease conponent, which contains a conpressed bl end

of the a.ctive agent and hydrophilic and hydrophobic

pol ymers. The imediate rel ease conponent preferably

comk IB?aaafeﬁ S?eﬁﬂipfﬁ)‘é%ﬁi‘rgge%ﬁﬂéh Shrc1pahd XGic@FPnio2and one
|S|nte rati on characteristics

(mlga%yﬁt%lhrﬁt ceﬂﬂ@seb Slhgige the bé‘il%f%'ﬂlﬁ‘&ﬁatf’é" % Hpbagy myixersagblend to
fome zs BREHmEnikRird h@anﬁﬂfé%ﬁlx{ﬁ?éjw‘vﬁf'ﬂ)un-ﬁ@@ waPo'tOinl aegramt@ 34
nmponent preferably conprises a conbination
the ﬁwﬂ%m i qyeihit@ IHPREFASHIN OHIOCC pfPipveiaules. ficrpa the granules using
a #30THRQAA SRR MixOREF e EHTBASE &) B a6 cANEEOPNI |1 ¢ pol yrrer
di ssol ves away to weaken the struc?ure of the
controlled rel ease conponent, and the hydrophobic

ExaRBleTBhefi@EatdSeddd Sonti@lifs bRRRGL ration and | elps to

maintain the qhanp of the drlm dpll\/prv system In

with the present i nvention, the term

FOﬁﬁ@ﬁVg@Rﬁ$lncludes single or multiple polyneric

subst ances, which can swell, gel, degrade or erode on
Twith an aqued 8 environment (|G"g.. water).
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15

Actilvx asaddessedsncl ude al gi
(cormgaihiag UBD2% Badlafey)net hy

ni c aci7’d,5 car box
| cel l ul ose sodiu

ymet hy %341l ul ose
m col | oi dal

Hypsorhélioes) Teipeo2dil0dJSECT 0
(Phaynacoagb®, 6¢pR)gynesi um g

carnmel | &8e sodi u
|l um num silicate

m crod08vi done,

Hypi@ahdllpkcPithaldte) 8, m criocr yst aBlsi ne cel | ul ose,27.11
(HPprIRagiP-30) N pot assi um| powder ed cel | ul jose,

AcepiltgigatyCitale 2861 st arch, sodi unsal gi natle, sodizm starch

Acetiny QW at e, starch, etlhyl cel INjhose, gel atin, N/A

Purified WaexyeSthyl celTul ase, hydyaxypropyl celTuNese,
TOTWIOr OXypr opyl net iyl Gel T Ul 0sg).0 pol ymet hacr yi7g.es,
pOV|done pregelatlnlzed starch, shellac, zern, and

coipbriga bifRa valte ﬁ@@é stalﬂ_l@@ Skl BhtabHna rahk b rcypm{en&e hafitil
as used herein includes one or nore of

compigiokiittetryiher thatae parliod e rad acgions induanethassiaitiess stgelm

cont@fnelgdilmﬂ%aﬁk & ac&?ﬁﬂlﬁuﬁﬁ gRGRNS form Qh a@&b‘ﬁrﬂs&?t &@dle solution. To
hydr oxyet hyl ul ose ydroxypropyl | ul ose,

this +0d bypromelss Phibakate o feral an Anteei cogksqlfianc el | ul ose, and
PO VilGhQiRE: th@lﬁaclbﬁnf‘abtl\l%)é@z[té&@éws%ﬁ yﬂodﬁaaa IﬂVzln‘r"(%k Eﬁh@&,@ 13 with

isfurther preferred. The t drophilic poly

the sealpoay solyitiph 1 fpigpsealsel P%f.lﬁfwbqfxw@tfwﬁ?t (sl Baclofen beads

with el BRhtiutieelblpiddasontepielcyfédreémne oxi de,
tiydroxyet hyl nethyl

Example 5. Enteric-coated seeds containing baclofen.

FORMULATION
INGREDIENT A B

% mg % mg
Active coated seeds 90.0 149.4 290.0 149.4

(containing 13.42% Baclofen)

Methacrylic Acid Copolymer Type 8.0 13.28 — —
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cel I ul ose, carboxypol ynet hyl ene, pol yet hel ene gl ycol,
alginic acid, gelatin, polyvinyl alcohol,
w@eiogepTey9 pyrrol i dones, pol yacryl am des,
pol ynet hacryl anm des, pol yphosphazi nes,
pol yoxazol i di nes, pol y(hydroxyal kyl carboxyl i c aci ds),
an alkali netal o r alkaline earth netal, carageenate
al gi nates, ammoni um al gi nate, sodi um al ganate, or
m xtures thereof. The "hydrophobic polynmer" of the

PCT/US2005/011032

A, NIF @@d@gk LMeby Systemjcan beTany hydfophobi ¢ pol ymar

M i3 A¥id Copfih& g € goal $ of tnel present Tnvent|i on
N {ig&qk@g 1%@93) no 'rri ted 1o, one pr $%re|pdByfer|s

TalcS@iSpCt €U T oM car DOMET, [ Gar maupge Wax, £6 Ny Cef 51 [ose,
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U VAT ¢
ot 100
Iyul UUCIIGL CU VCUCL aUI T Ul 1l Tl 1 CTU.

ptét
W%HIDCISO?I'O all Ngkud

and & %%Bﬁll water 1to a stamlesls Xtee%orﬁéuner and then
phar ceu y acceﬁ’o e acrylic pory

mix |1mtrieth§}1 ngate bArd in etethhérplict aeil ci)mlyraﬁrrljylpe 4, NE I(Ehdmgd® L 100) or

met acB/hic aCIX célg:olﬁﬁeﬁ c}‘%;})/ (?,ﬁ\)llll?/{ﬁldrtaﬁ%@g?;} gﬂ‘g orfarllcar]é./u i@
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(e acryl PerDCE

pol y( met hyl et hacr yI at e) copol ymer

L ARALEV VLIRS L) Al scconel IR!

nmet hacr yl ate copol yners.

Addi tionally,
FORMUIAFIONmy be cationic,

ani oni c, or

the acrylic
non-i oni c

pol ymers anfd nay be acryl ates, nethacrylates, forned
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Is in the range of up to 7 hours after dosi ng under
Designated portions of active coated seeds and enteric-coated seeds are mixed

together to form dosage forms. In the case of capsules, the seeds are mixed and added to
gelatin capsules. In the case of tablets, the seeds are compressed to form a tablet. In the case

of sachets, the seed are mixed and filled into the pouch.
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15

fasting conditions. Enteric polyners include cellul ose
acetate phthalate, cellulose a.cetate trinellitate,

whyasoxwpr opyl met hyl cel | ul ose pht hal ate, pol yrCTyk2005/011032

acet ate phthal ate, carboxynet hyl et hyl cel | ul ose,

co- pol yneri zed nmethacrylic acid/ nethacarylic acid
nmet hyl esters such as, for instance, materials known
under the trade nane Eudragit(r) L12.5, Eudragit(r)

LI OO, or Eudragit(r) S12.5, SI OO (Rohm GrbH,

Exabipld B Eattric-c6REdRE)comthinthls Bhdigén. COMPOUNds used to

obtain enteric coati ngs. —Agueous coll oidal nnl yner

sor redlsperS|ons can be al so applled
Fog@‘?ﬂ% agit(r) L 30D 55, FEudragit(r) L100 55,

Eucl r@git(r) S| OO, Eudragilt(r) preparation 4 110D c;
IN Tc(r)., Aquacoat(r) do( EMC Corp.);

Backgéd i coat MAE(r) 30D and Kol |i coat MAELG.36 30DP ( BASF) ;

SughaSphacesyl (r) 30D (East man |Chemi cal , Kiém®port, TN).

Phaifth&oatrd06r i ¢ pol yners used |in this invedts2on can be

Eudipitef Rledody m xi ng wi th otlher known coateong products

Fudrfpa® RS @000t pH sensi tive| Exanpl es of 1@9ch coating

DibptyDSebatse | ncl ude the neutrjal nethacrylipgoacid esters

TaiM th a small portion of tri net hyl ammoniiget hyl

MagiREiiagwdat € chloride, solld currently @gnger the trade

HPM@Pasp_ 5o EUATagi (), Eudragi1(r) RC, EBBEQGIT(T) RS, 4

Trid¥i Chtdlie €51 € 01 Sper si on Wi thout —any fyngrional

TOBAPUPS, Sol d under the trade nanes tuq@@gbt(r) NE30D
and Eudragi t(T) NE3O; and ot her pHindependent—coatin

products. The enteric coating will substantially
enPapmrnced §0G 5 dissavaddel purified avater ansrhagipten is. theprdispexsedninto this
aquectly QT%%H o Blalkc ax?él]\aﬁ@&ﬁ Ruspbrition & ﬁPﬂE@d b At %ﬁmgﬁﬂ tis used
tota near - t ot enctosure of a conp onet uc
to cegithegygarephane Wil the baghefert aspansign toanroclue%@tl\@m@ﬂ s%é%
en ‘ﬁuﬁﬁiﬁft@ ’RLnR{?eR@i@dc Qﬁﬂﬁt&y]@%bal:ﬁ%%% di Y 11'9 Q I‘él)%l]l'e of acetone
encl osure even nore prefera east
and dseprapyi aleoholaale peshelrgnesivm @tﬁm’m erephe@sieqﬁ@r8¢d10f@ el sshltlon A
ﬂulﬁ&%eﬁ%ﬁatfn eglﬂ{nt'l&ﬁ?s IISLCPIWCPQ tlIe%EﬁW:l c@atgd 84 dﬁ%[fpcﬁé §doOQ
bacl of en. erm"free flowi ng" as used hereln,
suspeRgin® togaduge sustatngd-rel¢asagoasd seeds.- hr ough a patient' s
di gﬁ‘ﬁ!ﬂd gn(fst)’@t'h t‘éﬂté 4}9 Hitsso’lm ?rfja{ Hﬁﬂ&e & ac&g&é'?ﬁ gmgd%ater

sl ow gassa ge. hu for exarrpl e, the term
A fipidizgdl hed capbiug efuipRent igBsed saseaef the sushined-yalraseiessied secflnvitl the

aboVWioflliod 1 pd @ik SRERC- &d%teﬁ%e?éd@'e in the stomach for
ext ended perl ods as in, e.g., US. Patent No.

Example 8. Baclofen tablets.

FORMULATION

INGREDIENT Weight (ing)

Baclofen 20
Sodium Starch Glycolate 20
Dicalcium Phosphate Anhydrous 26.5
Lactose Anhydrous 132.5
Mg stearate 1
TOTAL: 200
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5,651, 985. Dosage forns according to the present

i nvention can al so include a conbi nation of bacl of en
wa@p@sapr7oreast one additional active agent, SuchCEES2005/011032

ti zani di ne, dantrol ene, non -steroidal

anti-inflammatory agents (NSAIDs), opioids, and COX-2

inhibitors. The other active agents can be

co-forrmulated in the i medi ate-rel ease or

del ayed-rel ease, del ayed-sustainecl rel ease, or

SUNIRIHagdteh %Qﬁ%@sté}aﬁg&%ﬁﬁ dichiCiuRpA¥pHSe SRS Hoad laﬁ‘d lactose

therapeutic effects sage forns according to the
anhydrausif @ highobpgrigsmulatos Vé{%aanab}ﬂ the miytysewish P‘Htf’éfl wiateg.and dry
the %ﬂtﬁﬁllat@fn? fh oRAd: @l‘éﬂ@&aﬁ%@%@‘@ 181 £ a0 Y lrs. AIRBA e Banules

referred to in U S Patent 6,350,769, I1ssued February
usingg #25 pepsh sesequalMilhiia ovarsizad sramplen hwa Fitpatris commisginggpashine

5 equ(ﬁﬁa&eml G #08 mbshORfeb R BN thedSreliRllan @il RA graﬂﬁlteg With ﬁgﬁﬂhum
is to be used in conbination wi th baclofen, 1n

steqraipandopwesst the Alendingo pllety ysingairotsy wbletpgesspt ai n
anarmunt of bacl of en, and, when used as a conbi nation
oduct, an anount of active ingredient that is
Exa@?@ee%ﬁaﬁ?]é 0éBtain a desired therapeutic response for
a particular conposition and method of adm ni stration.
FoRM[g]bA'meof the present invention provi des for
comntrottedbroavar tabir ity of —bactofen—as desited by

m@ggbjmvprow ders Bi oavai I abélgmt()hgg efers to the. degree

IVIII L,II l IIC l IICI [=} Cull L,al I actiVve IICU aIICIIt UCbUIICD
Bac'lo‘fen IJ r yf\r\lvv‘. nict r ot .20;\“ nnnnnn |
H ro ra fh IC liuToseLt e (J.I L T fJ.uIII LILLI .DL T auvT uorr. IyIJI oal I y,
29y1 lg‘@y Iytﬁoﬁ 1 ¥r ! surgd in patlentsﬁd\h fasted
‘v'e @‘ C'g “re uel. ng goged—wth—the—£5t
Laclg rs%ufu ghydgate orylannt sanp-ds—are—ther talih—and
Mléﬁé? %F}lé”(?qé?ﬁﬂof%ﬁﬁr 3K gncentration g (Sahe par ent
eonpoypd—andior—ts—active netabel-i-te——These dat a—vay
:j%EM%d—as—cMﬁx.—t—he—mem—ami of active
TO . . )

under t he pI asma concentration time curve. Shargel &

U IR BT O O R
sSee al SO
mic WD&EF eéh%svﬁe THEhbehot] granyiates Wengrarataiahe mixjup &ith purified

watéd and @6iSthe ér%ﬂul@t@ in 5{19&'31) at aﬁ@iﬁpe@é@&@'@f 60°C kf&Qilt RER M6 hours. Screen
formulatio be used in a conparative

the grapeles s LD o F%FS'%, tRry- YH! Gepyeaiaed sraaley A iZpaEe over
conibhigitingfidcBine bquigiet §ith A3l 8 inSél RickR BlendltiRSiRefd ARd Mfledr €

15  granules with magnesium stearate and compress the blend into tablets using a rotary tablet

press.

Example 10. Composition containing baclofen active coated and enteric-coated seeds.

Formulation
Ingredient IR Per Capsule EC Per Capsule | Total Per Capsule
% Amount % Amount % Amount

(w/w) (mg) (w/w) (mg) (wiw) (mg)
Micronized Baclofen 13.36 19.00 21.87 21.00 16.79 40.00
Sugar Spheres, NF (Mesh 83.48 118.73 34.11 32.75 63.58 151.48
20-25)
Hypromellose, Type 2910, 2.67 3.80 4.37 4.20 3.36 8.00
TSP (Pharmacoat 606, 6
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15

20

then taken at dosing, and every hour for twelve hours
after dosing, and then at sixteen and twenty-four

whows®9mfe er dosi ng, and anal yzed for the ng/ mPCT/US2005/011032

concentration of baclofen or a bacl ofen netabolite.
Wthout further el aboration, one skilled in the art
havi ng the benefit of the preceding description can
utilize the present invention to the fullest extent.
The follow ng exanples are illustrative only and do

c.gnot lrmt the r¢malndef of Th¢ discljosure 1p any Way.

¢ .49/ Cl 160D LT Qlg@N-ICOgLET | 4.16 9.92
50@$e@ﬁsgé©MB@gye (Pl asdone K-29/32(r))| is added to

and i Xjed—ant i1 H]%e ovpp@lne 5.8 O[1 Y4.01

Cbpgh§§phy§gc ﬁ@clufen is| mxed int above spluti on
dedhid 10@3§cwrny di sperjsed. A {luidiZed bed foating

Metl?a ¥ 1S (g usedto_coal {d% SUYE 1oPTCh8s W G519
Copdl q@ g sugpensign to produce gctive cpated
(Bud®: 1005 e 2. Active bacl of en-cqat ed sepds.

[Ty = Y V4 4+

Tneﬂﬁ'yl%fﬂll E"INF) ¥pe 431.0 T OSP \P@T‘I‘g WE 6J0157u515)3.75
Total > V=Y 1 STy ﬁ,ﬂ%‘ 10090 [ ' 9602 "Fﬁ_m 007 238.25

wd

fi—xed—untt++—the |yp| e TO0SEe—-S—tturTyt&+SSorveat:

Bacl ofen is m xed in the above solution until

ynHTyprouﬂe}losabl Tyer20¢e USR if ddded 'toz;zesﬁiitmgjamat éﬂj:griﬁ@peatataud;
mixalgsunlth!ﬂ ﬁ‘le hy, rglsneg(gsg Cfs(_)tf]l ﬁ Ihssolveg %aé:l g {h n %%xg%i én(]&l gbo&%solutlon
untllTlthoctnlsfslmPersazcb h?hqamlbanhxen pra!;shtﬂ ﬁlrdutgh Er##(aim:shmavs inschrospinless
21 ! rS%ﬁﬁr 5P g%:sl 1 c%arge%{ngor 4 uu_iL %6%00(1 ef Q‘ﬁ]‘éﬁ%@é w1tQ ] gﬁg.\rster
insers tiad hdajedamd] exhinGedir lEHpéI@ﬁre(Iﬁaohém dy3°Calhd deeive suspension from

e bacl.ofen mxtyre into a o

sbos apasEAG0 LR SHRGr BFRT S et P 20 10°C
for Strhievutes XEHSITR sitdds Brefpagsed iheshgha ie6 mbdh stailess e kareenl Ate@ptable

Dry the nulate in at _a te re of. 6Q0C
R @i pis g Btedapindaln i guRAoRe DR B Sniapiresh

s CAa&ﬁtenMsoiuti‘mlgm@%paﬂéﬂ 9t eaingtparifial waemindadetone. Triethyl citrate

ter .0 d seeds i ng

and R B o3RS ine o a ise ERE B woie uf Frrbedtyr e
dlSS(ﬂV&’ﬂt Anlay mﬁ{Bdi ufthe(abone sonptonnmtil db&@letem dipessodi Riidikad bed
coatm% S{S)ﬁaé%/ﬂelglts é}reﬁ Iu@esd agg E uglsI If)rlepeagedva\%ta ove w1t?1 tt%ce%e(rllg golutpotn to

et

steel anEi

produce enteric-coated seeds. The enteric-coated seeds are passed through a #14 mesh
stainless steel screen. Acceptable enteric-coated seeds are collected and mixed with talc, USP
in a slant cone blender for one minute.

An appropriate amount of IR seeds plus the appropriate amount of enteric-coated seeds

are encapsulated to yield Baclofen ER capsules.

Example 11. Baclofen Tablets
Tablets having the following compositions were prepared according to the process

described in Example 9.

Ingredients 579-7C 579-10A PX01802 PX02002
Baclofen, USP 20 20 20 20
Hydrox ypropyl

Methylcellulose,type 0 60 0 0
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contai ner and then mx in acetyltributyl
forman acetyltributyl

citrate sol ution

To

citrate to

this, add

whysomerd ose pht halate to forman enteric coaPCT/US2005/011032

sol uti on.

as produced in any of exanples 1-3 with the sea
solution to form seal ed bacl of en beads.

Fil mcoat the bacl ofen acti ve coated seeds

coat

t he seal ed bacl of en beads with the enteric coat

solution to produce enteric-coated seeds.

Exanpl e 5.
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m xed t og
hsul 52 t H

ve coat ed

ether to
e se¥ds

seeds and

f orm dosag
re nmd%ed

D

ln_the ¢
Mg steasatil N t 0_qe

Il n

t he kase

of tablets

Pynified Watere USPo ™ ¢

npressed

atid capsul edl

to formd

tablet

In the cas

of sachets, the

seed are

nmxed an

filled i

nto the

pouch. Eximhletevty

En0Br i c

coat4d sd

eds 14bnt a

i ni N0

bacl of en.

vat B Ao AGHRL

sol ution

Phar nacoat 606 is dissolved in purified

gf]thé ’§botvg ?&inaﬁ&% ra?ees%oévﬁl En

€ an aqueous suspensi on.

%\P %B%H%%S‘dﬁdin

F1M26$5%ﬁ/$lﬁgs“et§fm‘1§nmnﬂw<ﬂ)s used to coat the sugar sphere
wi th the bacl of en suspensi on to produce active coated

seeds.

Eudragit(r) RL 100, RS 100, and di butyl

E&@@bbd&t@“dﬁ@ﬂ@ﬁé@@ﬂﬂéd in a mxture of acetone and

Pty [RRNES L SR B e
fomléﬁttmvgu%qguthsmwsmdssou@edjmtﬁzamdaﬂ the active coated

| SOBLAR Qe

then di spers

e%ti

Tngr Gl LT U ITe T B opTSPPRE3 108 W{;ﬂ% PBUS03(A)
IVE(H'BI lgédlg-ﬁgldf&i edstE CUdL U SETUS. I U1T17TT IIyI
ngtrate are dlssolzﬁg |n gﬂbxtLremfé acetgpe and 20
puTT fred—water- Htidirzed—bedrcoat Ag—eettphent—tS
used to coat the sust ai ned- release coated seeds wWith
S sol utlion4 pr ndl1 nrt _Pna]*?érp = dézso
Hydrg ﬁwé. Bacllof en tabllets. M x bacl of en, sodi bm
é} £1IA atle, di cal cf um phogphat e anhydrous, and
2 é‘ﬁg arrnacoat
6 8.6 8.6 8.6 4.0 4.0
Hydromellose
Phthalate, NF
(HPMCP; HP-50) 24.4 25.6 25.6 0.0 0.0
Ammonio
Methacrylate
Copolymer Type A, NF
(Eudragit RL100) 0.0 1.5 1.1 0.0 0.0
Ammonio
Methacrylate
Copolymer Type B, NF
(Eudragit RS100) 0.0 2.3 2.6 0.0 0.0
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anhydrous in a high-shear granul ator.

the m xture with purified water

WO p00a979€Nn at a tenperature of 600C for at
Screen the granul es using a #25 nesh screen.
the oversized granules by a Fitzpatric

hours.

Ml

Wet granul ate

and dry the granul ate

| erST/US®05/011032

comm nuting machi ne equi pped with a #18 nesh screen.
Bl end the screened and mlled granules with nagnesi um
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e Bk s ion o Baclofth ER Em ' T
USP _ Sl ! O%fl )‘Cfﬁéulgéﬁ)ﬁl%p? OY ngiggr%* eric
Ing?édieht‘ o TS _preparet gy c‘dpéiﬂb P “ TE T Ca}%ule %éﬁl Per Capsule
acetone. Triethyl Cit &S [CAHIE | 9AG W) [T Aot 0% (wiw) | Amount
copolynmer, type C,_are stifrr@ghinto the rmmgture until g
Mic@iml Betletny di ssol ved. sbal ¢ | 20.0M Xed.ll n |t hie.0ablovie.ss 30.0
Sugarsipheres, M(anh 025k anpll epbIdy dilGher sedp.68A |f | 63i5di zeti.0hed 187.5
Hyprogagfios PAEus i3 tll'?én uséd to O8at || RR&eeds2¥ 6.0
(Pharcoat S = A H l %\0 +. 0'8 o %&I bt is’-bh t nrndiian
Tal I Al M 5 I CI.C! \;2. ILtl‘s 0 tlluu.,n,.
| 18@p er i c- coate seed< ‘Fae enteri¢-coat gd seeds a?e 585
Meppagsieskid topddigh Tape €14 NMesh - 4.59 11.16 4,59 11.16
NF (Eudragit L100-55)
Triethyl Citrate NF -- - 0.76 1.86 0.76 1.86
Total 61.55 149.8 38.45 93.57 100.00 | 243.37

Composition of Baclofen ER (ER1B) Capsules 30 mg (Lot PB01803)

IR/ER (EC1) = 1:2

Ingredient IR Per Capsule EC1 Per Capsule Total Per Capsule
% (wiw) | Amount | % (w/w) | Amount | % (w/w) | Amount
(mg) (mg) (mg)

Micronized Baclofen 3.82 10.0 7.63 20.0 11.45 30.0
Sugar Spheres, NF (Mesh 20-25) 23.85 62.5 47.70 125.0 71.55 187.5
Hypromellose, Type 2910, USP 0.76 2.0 1.53 4.0 2.29 6.0
(Pharmacoat 606, 6 cps)

Talc, USP (ALTALC 500V USP BC 0.15 0.4 4.62 12.1 4.77 12.5
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Met¥ecBHYALT Aol Q.’T}gé trateang Hydranejose Egogn taf & 2.03
C, NmEhdegidL100-557r i et hyl{ Citrate and |Met hacrylic Acid
Me Pﬁﬂ@ﬁopOereTyﬁb D ssol uti or pr|of21es| ofe.62 he abmwve| 6.62
A, NIAEMIRGIONs are sHown inl Figure 5 _Exanple 15
Tri -.¢11I.a‘e,l\ ED Pancn' Rar r\'F an E-R Qv@nc I! les 1h" i 1'5
mgar: O e EN—SApSHUrES- o o O ks 375217 §9 0p , [ 239.74
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LLA "2 SLLAAY] A=A YA r.l uuuuu
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Ingy 1 IR Pep amule; 1a puls; nTvtal%gi@nsule
&ﬁ lgCt l'y pr oport i or U’%'(wlv'?% " Amount | V‘? (SVF‘H{J "~ Amo Rv/w Amount
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MicdnR&\BadldfadDI T T UY ST UAY3 WasS 0]0} f N Z44 TIEdhg ¢ 1178 30.0
| SugurCSphertt, 818 (MesICIIZRAT | Ng 28586700 6éhacCl[014e06 T PT mEballi oRso 187.5
Hymfjrafr@@e&%@@ﬁﬂl ng {t o0.Bxappl2® 15, wi7t h| t @ exceqdsi on 6.0
Late-lrel eas
Talc, ( 500V USP BC 0.16 0.4 2.58 6.58 2.74 6.98
(*1814)
Methacrylic Acid Copolymer, Type - - 3.16 8.06 3.16 8.06
C, NF (Eudragit 1.100-55)
Methacrylic Acid Copolymer, Type - - 5.20 13.24 5.20 13.24
A, NF (Eudragit L100)
Triethyl Citrate NF - - 1.18 3.0 1.18 3.0
Total 29.39 74.9 70.60 179.88 100.00 254.78

The dissolution profile of the above formulations is shown in Figure 5.

Example 14. Baclofen ER Capsules.

Baclofen ER capsules of the following compositions were prepared according to the

process described in Example 10, with the exception that the enteric materials are

Acetyltributyl Citrate and Hydromellose Phthalate instead of Triethyl Citrate and Methacrylic

Acid Copolymer, type C.
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Dissolution profiles of the above formulations are shown in Figure 5.
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agoni st and a pharnaceutically acceptabl e excipi ent;
and wherein said controlled rel ease conponent exhibits
wW@roosa9mire r o di ssol ution profile in simnulated PCT/US2005/011032
intestinal fluid mediumconprising | ess than about 70%
GABA B agoni st release after 1 hour, at |east about
20% GABA B agoni st rel ease after 4 hours, and at | east
about 30% GABA B agoni st rel ease after 6 hours. 2. A
pharmaceuti cal dosage formaccording to claiml
Exaniipde Hi. rBaclofen@RCapohleed r el ease conponent exhibits an

in [ ssol. u si nul ated gastric
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MetlmeiheaseCcaﬁlym Tehdur , -at | east pbowsi 40%0.G3ABA B23 10.19
A, NEdiadipee £1998Pease aflt er 4 hours nd at [l east about 50%

Trie malﬁ(atQNEmnnl st relleass afliter- 6 aBPk 5 37 1.57 3.75

Total , L d; —d00p | 14223 [ 43?1%0' 96, p?a_._m_@t,).oo 238.25

piral IIU.\/CULI oAl Ay T o T ac oo ot

further conprising an i medi ate rel ease conponent

Exaguplepiiti BetagnigingiBinBp@gies ifan;aaafdnaornmamgg&ﬁmahs@: Iy
t abl i ent: ei n sai i mmedi ate re| ease
e AR B S5 o b o oot

formmaaripnipsdpaigd atcotddgsd Bxample 180/tHGABAR RN tha theiRhRAG®-release
com%gltle%{ contained 12mg baclofen and the enteric-coated controlled release component
contained 24mg baclofen, and the remaining excipients were adjusted dose proportionally.
The formulation was compared with a 20mg immediate release reference tablet (Watson
Laboratories, Inc.) under fasting conditions. Test samples were administered orally with 240
ml of room temperature water after subjects are fasted overnight for at least 10 hours. No
fluid, except that given with drug administration, is allowed from 1 hour prior to dose
administration until 1 hour after dosing. At 2, 6, 8 and 12 hours post-dose, subjects consumed
240 ml of room temperature water. In addition, subjects consumed 480 ml of fluid with
lunch and dinner. Blood samples were drawn at 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, 6, 7, 8, 10,
12, 16, and 24 hours after administration. The results are shown in Figure 6. In addition,
Figure 6 shows simulated blood plasma levels for 30 mg immediate-release baclofen, based

on the data obtained from administration of the 20 mg dosage strength.
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1 hour in sinulated gastric fluid; and wherein the
rati o of said i nmedi ate rel ease conponent to said
wa@ omsogiored rel ease conponent is from about 1:ROTI/U82005/011032
about 10:1.6. A pharmaceutical dosage form according
to claim5 wherein said GABA B agoni st is baclofen. 7.
A pharmaceuti cal dosage formaccording to claim®6
wherein the ratio of imredi ate rel ease conponent to
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phar maceuti cal dosage form according to claim 10
wherein said entericcoated controlled rel ease
conponent exhibits an in vitro dissolution profile in
si mul at ed
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GABA B agoni st rel ease after 3 hours, and at |east
about 90% GABA B agoni st release after 6 hours. 12. A
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agoni stA phareessutioflidesags feroupesording to Alajn drwhecen thegantrolled
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hours.

4. A pharmaceutical dosage form according to claim 3 wherein the controlled
release component exhibits an in vitro dissolution profile in simulated gastric fluid/simulated
intestinal fluid (1 hour switchover) medium comprising less than about 70% GABAg agonist
release after 1 hour, at least about 40% GABAg agonist release after 4 hours, and at least
about 50% GABAp agonist release after 6 hours.

5. A pharmaceutical dosage form according to claim 1, further comprising an
immediate release component comprising a GABAg agonist and a pharmaceutically
acceptable excipient;

wherein said immediate release component exhibits an in vitro
dissolution profile comprising at least about 80% GABAg agonist release after

1 hour in simulated gastric fluid; and

wherein the ratio of said immediate release component to said controlled

release component is from about 1:10 to about 10:1.
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GABA B agoni st rel ease after 2 hours, and at |east
about 90% GABA B agoni st rel ease after 3 hours. 18. A
w@b@soemoeut i cal dosage form according to cl ai nPABUS2005/011032
wherein the GABA B agoni st is baclofen. 19. A
phar maceuti cal dosage form conprising baclofen and a
phar maceutical |l y acceptabl e excipient, wherein upon
oral adm nistration of said pharmaceutical dosage
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aboub10% GABE BFonld release after 2 hours, at least about 50% GABAg agonist release

after 3 hours, and at least about 80% GABAg agonist release after 6 hours

11. A pharmaceutical dosage form according to claim 10 wherein said enteric-
coated controlled release component exhibits an in vitro dissolution profile in simulated
gastric fluid/simulated intestinal fluid (2 hour switchover) medium comprising less than
about 10% GABAg agonist release after 2 hours, at least about 60% GABAg agonist release
after 3 hours, and at least about 90% GABAg agonist release after 6 hours.

12. A pharmaceutical dosage form according to claim 9, further comprising an
immediate release component comprising a GABAg agonist and a pharmaceutically
acceptable excipient;

wherein said immediate release component exhibits an irn vitro
dissolution profile comprising at least about 80% GABAg agonist release after

1 hour in simulated gastric fluid; and
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wherein said baclofen is in the anpunt from about 2 ngy
to about 150 ng. 26. A pharnaceutical dosage form
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anmount of about 20 ng. 27. A pharnmaceutical dosage

formaccording to claim25 wherein said baclofen is in
t he anobunt of about 25 ng. 28. A pharmaceutical dosage
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B e Tt
pharmbeotidad diosage fuinvexhihitscearn vitro dissolution profile in simulated gastric
fluid/simulated intestinal fluid (2 hour switchover) medium comprising less than about 65%
GABAg agonist release after 2 hours, and at least about 90% GABAg agonist release after 3
hours.

18. A pharmaceutical dosage form according to claim 16 wherein the GABAp
agonist is baclofen.

19. A pharmaceutical dosage form comprising baclofen and a pharmaceutically
acceptable excipient, wherein upon oral administration of said pharmaceutical dosage form,
the median time period at which at least 80% of said baclofen is absorbed, in vivo, under
fasting conditions, is greater than 2.5 hours.

20. A pharmaceutical dosage form according to claim 19 wherein, upon oral
administration of said pharmaceutical dosage form, the median time period at which at least
80% of said baclofen is absorbed, in vivo, under fasting conditions, is from about 3 hours to
about 4.5 hours.

21. A pharmaceutical dosage form according to claim 20 comprising an enteric-

coated controlled release component and an immediate release component.
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fasting conditions, is fromabout 3 hours to about 4.5
hours. 35. A pharmaceutical dosage form according to
W@L@sny®49 wher ei n sai d pol ymer i s co-pol ymeri zedI/US2005/011032

met hacrylic acid. 36. A pharmaceutical dosage form
conprising baclofen in an i nmedi ate rel ease conponent

and in a controlled rel ease conponent, wherein said
controll ed rel ease conponent conprises a matri x dosage
f22.m Anpbawheedical dgsage formalacadding tosdlaiat 3 1omhedéin SAd enteric-
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phthalgtg S&g\lf]}lyldfacgtape phthalate carboxymethylethylcellulose, co-polymerized
methacrylic acid, methacrylic acid methyl esters, and mixtures thereof

23. A pharmaceutical dosage form according to claim 21 wherein, upon oral
administration of said dosage form under fasting conditions, said dosage form exhibits an in
vivo plasma profile comprising a mean maximum baclofen level from about 2.5 hours to
about 5.5 hours after administration.

24. A pharmaceutical dosage form according to claim 21 wherein said dosage
form provides a steady-state in vivo plasma profile exhibiting a Cyy at about 12 hours after
administration of said dosage form.

25. A pharmaceutical dosage form according to any of claims 6, 13, 18 or 19
wherein said baclofen is in the amount from about 2 mg to about 150 mg.

26. A pharmaceutical dosage form according to claim 25 wherein said baclofen is
in the amount of about 20 mg.

27. A pharmaceutical dosage form according to claim 25 wherein said baclofen is
in the amount of about 25 mg.

28. A pharmaceutical dosage form according to claim 25 wherein said baclofen is
in the amount of about 30 mg.

29. A pharmaceutical dosage form according to claim 25 wherein said baclofen is
in the amount of about 35 mg.

30. A pharmaceutical dosage form according to claim 25 wherein said baclofen is
in the amount of about 40 mg.

31. A pharmaceutical dosage form according to any of claims 6, 13, 18 or 19
wherein the baclofen is formulated as a combination of immediate-release beads and
controlled-release beads.

32. A pharmaceutical dosage form according to claim 31 wherein said dosage
form is a tablet.

33. A pharmaceutical dosage form according to claim 31 wherein said dosage
form is a capsule.

34. A pharmaceutical dosage form comprising baclofen in an immediate release

component and in an enteric-coated controlled release component,
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wherein said enteric-coated controlled release component comprises a
polymer selected from the group consisting of: cellulose acetate phthalate, cellulose
acetate trimellitate, hydroxypropyl methylcellulose phthalate, polyvinyl acetate
phthalate, carboxymethylethylcellulose, co-polymerized methacrylic acid, methacrylic
acid methyl] esters, and mixtures thereof; and

wherein upon oral administration of said pharmaceutical dosage form, the
median time period at which at least 80% of said baclofen is absorbed, in vivo, under
fasting conditions, is from about 3 hours to about 4.5 hours.
35. A pharmaceutical dosage form according to claim 34 wherein said polymer is
co-polymerized methacrylic acid.
36. A pharmaceutical dosage form comprising baclofen in an immediate release
component and in a controlled release component,

wherein said controlled release component comprises a matrix dosage form;

and
wherein upon oral administration of said pharmaceutical dosage form, the
median time period at which at least 80% of said baclofen is absorbed, in vivo, under

fasting conditions, is from about 3 hours to about 4.5 hours.
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