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WD 2004/ 010981 PCT/ US2003/ 023433 METHODS AND DOSAGE
FORMS FOR CONTROLLED DELI VERY OF PALI PERI DONE FI ELD

WO@ROOFBEIBNVENTI ON 5 [0001] This invention perP@Ei/nS2008023433

the controll ed delivery of pharmaceutical agents and
nmet hods, dosage fornms and devices.. In oartlcular t he
yWNETH?DSANDDQS@G&EDRM&E,- DY AQ0)LiLdr AAMERY
evices for the controll f al i erldone
wi th reduced degradat|onﬁigjﬁésﬁgéﬁgse agentp 10
BACKGROUND OF THE | NVENTI ON [ 0002] The art is replete
Wi th descriptions of oral dosage forns for the
control l ed rel ease oﬂi&@ﬁaﬂd&d&!ﬁﬂi@)ﬁts. Wi le a
variety of sustained 15 release dosage forms for
delivering certain drugs exhibiting short half-life

01 g'h?é”lh veRBbn BBREMNsAbYHe Bavtroked delividty bf pharmaceutical
g@bl vzre romth osg dosage forns becaus\ghz P

salgerﬁs landymethedsbdpsage fatssak devigesr. Bt Paricalad, therdayention is

PS54 b oGS, “RlocBR oY A8 fUCR 1P HEEBAFOIR dlhvory of

ExaiperRone! witH tBddéstdediadition of find abﬂl\l'eehgermtandl dat es
for 20 controlled rel ease dosage forns are those

ﬁxhl b:tlnth a long half-life such as paliperidone. It
as al so been fo j I n\@gf s into
not abl e anounts k@ﬁo@ﬂb éF BNV I radati on
products include C9 ketone, N oxides, and various

dimrers of its degradants. [0003] Pali d
100021 ded0ha Bads replels with dehgiptiphs o Q55 H0SARS Topgs 1ot the

p§+g’$§[’éadr%n§as% W%a@eﬁﬂ@ éje e E\Qg%leén \/%Fsi&g ﬁ@lstalned

prior a oun
4rs}83s S ddsag fotnvESor Géﬁvemng ¢ertais dbsgs emlbmlngahqrﬁmlf-llfe may

éag%%'@wﬁgﬁggvér@&rﬁé%&g' SoitaRhidetietechMinbpse dosags, forms
gggu% kf%olgﬁfh% hFR8b6IY 9 éicggsé’é‘ %&SPMM@ah@ offdrivhiysical,

['orrc aci Additional I'y, since
pahem&ral éndqaﬁyeml@glbairmarameltenmthet Ry dsouniqua do dag drug and the

B! dalveb). craBPE e aS TS e i Sigicates for

d r 2
e

paliperidone. It has also been found that pallperldone degrades into notable

amounts of impurities. The major degradation products include C-9 ketone, N-
oxides, and various dimmers of its degradants.

[0003] Paliperidone is more fully described in US Pat. No. 4,804,663. The
paliperidone compound differs from risperidone and related prior art
compounds described in US Pat. Nos. 4,352,811 and 4,458,076 by its
substitution on the 1-position of the piperidine moiety.

[0004] Paliperidone is practically insoluble in water, freely soluble in
methylene chioride and soluble in methanol and 0.1 N hydrochloric acid.
Additionally, since paliperidone has a long half-life of about one day, it is not a
typical candidate for extended delivery. However, side effects such as anxiety,

somnolence, dizziness, constipation, extrapyramidal symptoms, may be related
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to high blood plasma concentration |evels restricting
the ability to admnister a single daily inmediate

w0 edogas®stdose. [0005] Traditional stability — PCT/US2003/023433

i nprovenents for pharmaceutical agents were explored
i ncluding use of antioxidants (increased |evels of
BbHigh bhl?bd5plaemrc;mcentrahomfevelssratmot@gatb@rﬁbeﬂltyTthéé@"nlster a

tradit] Qnal hods for reducing degradation proved
ﬁﬁ'@gn‘ﬁfqaéb’érﬁ‘fne iafed8] eqsgcg SCexpected that the side

jﬁgpgi S ‘%&dl#lblﬁﬁ' éfa@p%ﬁiﬁm‘ﬂrévéiﬁeﬁﬂstfbﬁbhéﬁh@céﬁtlcal hgénts were

act ua | asma concentrati ons
esxqreridrigcladiry mm mtlomian’csj tincegaseddevels oh Bsht)s 80¢ on

d t t
oS S R8T 1Rt R84, o
éq Btiok BrsvERCAgYMidl@ng. concentration (MPC). [0007]
Anot her aspect of delivery of paliperidone is

O006] st ﬂ’aslempen'wﬁ thetthe side lefigcts arg likehua ﬁ@swhdi ﬁ%her rate of

e At s s

dﬁ%ﬁgﬁuﬂﬂﬁofe%ﬁib corMeehfratioh WTC()afﬂ-ldV@e\/fefiqmldrdBfEm obtain a
presents problens in formulating npaosi ti ons and

f tierapeutioeffe seqrrenyiations nged i @esaMStt%iaeé aogve g minimum

adm ni str tlonth the desired rate of
gh%%%c faghe 896%?’%5%' (M od of tinme. [ 0008] Pri or
afdo0y3 "t ArfotHes agsedt of @@Il\?@ptdf palipertidores is thit administration may
rispefidone from 20 a liq wdtgelatlnc uIe wi t hout

mesruireriowfdruglloading intheydpsans folehesa %mSﬁPQV@PPQ&O
t f .del. t i fdCoat

(Basill il RRYaRie RES T ig 20 dfihe Bueaibfeigfht SpBRHSSage

CRIrRP! hé w dY¥Y Qﬂdﬁfg‘lﬂéi}wrbm]pr&drﬂs pmblemssnlfosmlslatmg

delivery of risperidone through tr nsderm&l{a(9 Is
weemppaitions ang feheoating desageyfoams t ﬁa& @reptu '%g%f By
oSBT GBS 305 oon S o

Fuf tier nore, this art does not |dent|fy dellvery of

pal (Iljfﬁja' gﬁﬁq?r @nrg%gn{g%fssz@sggggf r @Qrcip‘ﬂvﬁ% 1rdﬁperldone from

T%angud éelféltlﬁ% ?Egm%ﬁﬁé}ﬁ%éﬂd?bf d’&fv)éry%f bél%fddﬁl@rtﬁ of a

one through i1 njectable inplants for
| ﬁ?@etr@drmtemdf télivday or dientifieation Cﬁm solchoamuleldﬁ’@Iag@i darm.
t

by St B BEa SR BL AL I SPGB 1o
e A gty Wogs o

Cclnaéthodg wuihpachamahdufsdgmﬂgrarw rate pf wleare ar dested plasma

Z%E)%cglgt?gtrlondglrolﬂ ¥’ubps%e%dpeatLeJ‘r9ﬁ l.E;péllcatlon by Janssen, WO 96/31201.
Furthermore, this art does not identify delivery of paliperidone much less
delivery of paliperidone through oral controlled release delivery.
[00010] There is also art disclosing delivery of risperidone and/or
paliperidone through injectable implants for long term, multi-day, delivery. This
art includes the published patent application by Alkermes WO 01/34120, and
US Pat. Nos. 5,654,008; 5650,173; 5,770,231; 6,077,843; 6,368,632;
6,110,923; 5,965,168; and 5,692,477 by Alkermes. US patents claiming

injectable dosage forms to provide almost zero order delivery include US Pat.

2



10

15

20

25

30

2 WO 2004/ 010981 PCT/ US2003/ 023433 Nos. 5,871,778 and
5, 656, 299 by Yoi shitom Pharnmaceutical |ndustries.

wahdiog/o1@8t does not di scl ose preferred rel easePCHUSH03/023433

and does not teach or notivate toward an ascendi ng
rate of release, nmuch | ess such release throu
dNes. 5,871 7Verands§,6661299%by YoshitpmpPhermaeeutics Imlla?rtrles This

dé%'gégé %@ﬂ&%&o&%&gg dfqe rfg]éj%&'nrv é{ 68@ @F&gb‘é ¢8ach or motivate
gtegéag@bheé%cbﬁhﬁ@%téjéﬁ@@asf@ miGcH 1eek wdieh rel8aBetthroMgh an oral

36, 507 wni ch describes a three conponent
pd&iwachﬁteml forrrul ation that utilizes, inter alia,

H 1 d
AT P BT 55 R Pk B0 0T f s
|(9¥}ﬁfo||eerrblé§§605a|‘bgﬁd§,@l | intestine and the | ar ge
intestine to release drug in those environnent

Akwﬂﬂ Rpn£rat conioeltect relegse dsagedorys INQHAS WSIRAteNg. 5,536,507
NS AhE RS bRAEH, B SLELECor pight uices

aﬁ‘r‘ler &, bftﬁ-l deHsitive pblyenersdrenagtionadly rael GSm«md: pgennthahivill swell
amount in the small intestine and regortedl 5‘615 abou

m%wemlgiwrepm reginas péﬂgeelquwm%o gslie i the large

des f i de i
P festngdniRlegte AT ot dridis; AdtREhaP boliadhients of the
UGééégé ferdipehee 4 derybaselpass edafing nmdhaen shiteriedoating to

an additional 3 hours or nore fQ e dos
paewideng dlosage|faing ghatrieleaspryery Ttti@o'?é‘]‘yé%éﬁﬁ J{%% tfie

ogtso%ég‘, % fe‘fét%ﬂﬁmﬂﬂHgPSHo%ﬂF% fﬁ\%sérﬂgll frﬂéi@ne 8R4 hesbsrtedly

suc osage forns an ds of using
Sdbbum@%q& rﬁoreﬁm thdésigei |b’@$t|her Sucha domgeeﬁlredptqyldes fora

°§V£éh§a%8§ga esiRaeoy S0 aie” saniRenlbe dtaray Aot begin or

ngrs dﬁrﬂﬁ’”clfr‘e d@&%gé‘ﬁ:?ugs %‘?és@&ﬁfr@ﬁpﬂfésstbﬁa@ﬁf‘érﬁﬂalﬁlg

a| ned release omoral dosage forns
kadmenal 3 heuss br mone sar tiiefdosagatforpto pashéxoithe large intestine.

080Gy *SEbmilery sUBEcbieloass RAIPREPR toraDg b pethods o
a;ﬁ%ﬁ RRSYICH &gséqm ?ﬂn@tdlﬂ‘m%ﬂﬁo%'@f Jdimg buéth Besade@forms

tiny ti pill and matrix dissol ution
s ylsteviteed hembm g dmected|t0fa$mail¢/dﬂs§cg6l forms fiosgrél agninistration.

22&9(';1&][)‘3 nsa e eé%l’?‘lp nspksﬁ%%ge btgfglelg%ﬂe% however, there

e s&@bg:ﬂﬁs?h%gg@gﬂfﬁﬂsﬁﬂ;%%@zﬁ?zﬁggfzam

byloshge $ompe kodwn lie thit 8d! dhese diféerenhapproggbes ndude, for

t %?(%rr%ple diffusion systems such as reservoir devices and matrix devices,
dissolution systems such as encapsulated dissolution systems (including, for
example, “tiny time pills”) and matrix dissolution systems, combination
diffusion/dissolution systems and ion-exchange resin systems as described in
Remington’s Pharmaceutical Sciences, 1990 ed., pp. 1682-1685.
Paliperidone dosage forms that operate in accord with these other approaches
are encompassed by the scope of the disclosure herein to the extent that the

drug release characteristics and/or the blood plasma paliperidone
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drug rel ease characteristics and/or the bl ood plasma
pal i peri done 3 WD 2004/ 010981 PCT/ US2003/ 023433

w@oondmnmsat i on characteristics as recited her ePCI/HRZIO3/023433

the clains describe those dosage forns either
literally or equivalently. [00015] Gsnotic dosage
f concentmatige chaedctertsticsas restied hergin @ndindhe @lalﬁerﬁtﬂs&f@e those
a dr|V| for i bin idinto a conpartment
f%‘?% sleéégf ‘%ﬁal}ynorp%qL{“gal%bM/a seni per meabl e

I‘e dé}ﬁétlcpéé%desfd‘rfn%‘in?je%@'&Mz@bsﬁowlbcbréeéuredb

osnotic agent(s present. A significan

g o
agbm&‘ratﬁga drivingsforee tor imbihirgruiddntonaco gnjformed, at least

endent and. th
e & ¢ sombrapmminezed 2k BHERe e e gitusipnof fuid but
t h@ﬁjrggrdr%n&yc%?@t(é) eif pmﬂeAfslgﬁflbam@imtagmto osmotic
gastrointestinal ct and encounters differjng 10

nsystesvs thatmperationis piirirdependeshand yhis eorliniias Fithe
Giiatea Agsiie el fPoudiRRE ftbBed Bmicbiiod Buop as the

t BesA Rfin ﬂrarﬁﬁsath@rgestroﬂnestm trabt Sodencoleirddiffesing
35 (1995) 1-21, incorporated in its enti ¥
r Bi@penviEonaeeisthaving significanily Aiffergat 9'3|V?[Hﬁsng£ (p\dew of such

i t
S S oS0 K Safits afthBay. (OSTBHETR delivery; 2 review of
dﬂ@@ﬁeﬁbﬁmatuee ¢ Jeacial ohConolted Rdzleaset&ﬁa(‘irQ%)ﬂi—th y

h : :
4%8'8?0;@@(1 i |’gslqntgg£/7gy @}g%%@%%é@sgg%sa}rg@]lar the following u.s.

<o B el (9 asty P aBgRBtortgza comporaton
|f dirdetet\to rc|®d1cﬂ& (msﬁgerfoyrnszm’eseﬂqmnsom@raﬁedsb InEeI? I@nlu%?y
hBrRNp 3pE5a70s PSR 8 o3 A e T B 11 202

5461?6%) %_4 5219?@57%1958@621, 5A807554 @%@ 56%5,019,397; and
, 931, 57006, 346, 5, 024,842, and 5, 160, 743, ‘whi ch

a5e156 BEQr por at ed here| n by reference Typi cal devices

< BfodHi e RsBa M RIchR i raRiBrnP T ReflRr e o Humy
' %ﬁ&&%ﬁs@én of B&u@hqurdrmaegmawem B¥fics By thé bcﬂors uben@txpandable
delay release of the drug conposition to

etaMelr@merele’scmbedmerS Petenis M0§n5§r3r3e%1 b &%F 5@951%2 338;

DRALEOb T gl oo, SHRERAE T L Bug SR BT T 40 YRR e

dincorpdiated heraia byl rafegenexi Typibafd@ﬂcés/mbhﬁiem e&pamclable push
an expandabl e | ayer are described in 30 US Pat

4)®@2 andsa dupleyeoserawrded by e, sesaipermgaiieag %%s?n certain
instances, the drug layer is provided with a subcoat to delay release of the drug

composition to the environment of use or to form an annealed coating in
conjunction with the semipermeable membrane.

[00017] Devices in which a drug composition is delivered in a dry state from a
large exit orifice by the action of an expandable layer are described in

US Patent Nos. 4,892,778, 4,915,949 and 4,940,465. Those references
describe a dispenser for delivering a beneficial agent to an environment of use
that includes a semipermeable wall containing a layer of expandable material
that pushes a dry drug layer out of the compartment formed by the wall. The

4
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describe a dispenser for delivering a beneficial agent
to an environnent of use that includes a

waeoperseabl e wal | containing a | ayer of expaPdHDE®03/023433

material that pushes a dry drug |ayer out of the

conpartnment formed by the wall. The 4 WO 2004/010981
B&it/drfice 03t dddde |sasu1tbstam11|aliydbe|Sﬁmmdlacm@@/tﬁt asijtke inner
substantially the sa di ar@Ber as he i nner di anmeter

sharmate r%ﬁ*b%ic?wr@%} R by e R [ooo1e) “whi 1 e
1666981 | AR @5eddeTohe deNiGerid/ther@ipAThpORItioN t6 this

e|nthe dry state may provid
Seﬂvtrahh@nt ef eaeen tHe dhryusga@t mBY \peVide §uda8|@ rlelﬁaﬁerfgsdrug at

aienigus iy loadiam e rasmas Beiod BLEE B Seftsdrd B the dug
ératb' tﬁ@ e%%ﬂ@ﬁﬁ’\%ﬂf of ﬁée?ﬁfeﬁ/ rebult ¢ Bgitathsri-depesdar release of

Yeunstances I's difficult to control. Accordi ngly,.
rtmag lieat inchoame agemmstam@es i diffiauitttacontioh é§0%rdimgjv,rl§,may be

or Suspensi o g
sriogpleise B i 2T SITH of ¥uSEERLiSH that ha Be
bfer@ﬂ 'bg ¢ohtio of Fbﬂe P erpandion of e pUSIaiaymr daddbe sizenof the
|s I nvéntion. [00019] US Patent 5,169,638 deﬁ\ﬁbl bes

metmdbmdogag@dormaéa@@cc?manﬁad\@h fhisinveB

a@a@ahmm@% o4 AT e

%ﬁérﬂﬁ‘éﬂéru@i%i peEvder foralilatibade betfmedahteamsules that uses a pH
armaceuticals at a controlled rate. |t appear
tdrersemmwoymg RomRUITEm GIOIERcIchp e AU PP R el cellulose
g ar@icten éﬁac&?{gc& eagkel @rﬁ@l@@rﬂﬁ aItt'a Beard #0404 chesule

ornmu t|o that provi des

t ﬂﬁmwétfdwwas itbrase te hﬂmanﬂqemrmraa:teneﬂcs bifea mﬁa@é formulation.
forns contai ning paljperidone_a d rel

o[OQ(}Z@]prlﬂ;@dﬁﬁcrlm%wp,gggwde@gég Prr@;§a i‘ﬂ?tﬁ\ﬁ |désqﬁe uniform

92. 71
et O o S rBRpET st 2 e
gP@@EbOﬁgﬂgfm@p{&em FWBEHMI e wall containing a |ayer

andabl e material t

L0001 B ATaRBhNOR of £E 13 ATLd Dy Crisee = ¥benser for
Ord'gﬁ%eﬁ*&d 3 b%ﬁﬁficigﬁé(%éﬂ éb Snd ARt lof YisERatiABRIdes a
di I'nn Iameter of the conpartnent
f gefsbrayedbie waill dontahingGoEYRT obsxrandaile reaterial that pushes a

4,915,949, describes a, di spenser, for deliv

Cunes e boE5ERe iR R e AL TR Mkibrie in he

| el %91% sAbSEMBRY fFPea%rﬁe Widrhete? @RttRE MM dlamay@rofdhe

expan "'é materia t pushes a drug |ayer out of

t h,empamnmﬁfmanedfayrthedvaﬁy the wall. The drug | ayer

contai ns di slgret ny M
[00022] US Paten No 9193 S}JS describes a dispenser for delivering a
beneficial agent to an environment of use that includes a semipermeable wall
containing a layer of expandable material that pushes a drug layer out of the
compartment formed by the wall. The drug layer contains discrete tiny pills
dispersed in a carrier. The exit orifice in the device is substantially the same
diameter as the inner diameter of the compartment formed by the wall.
[00023] US Patent No. 5,126,142, describes a device for delivering an
ionophore to livestock that includes a semipermeable housing in which a

composition containing the ionophore and a carrier and an expandable

5
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di spersed in a carrier. The exit orifice in the device
is substantially the sane 30 dianeter as the inner

wale@ami®sl of the conpartnent formed by the wal PCT/US2003/023433

[ 00023] US Patent No. 5,126,142, describes a device

for delivering an ionophore to |ivestock that
|hwrmmtahac lmyseis [peateeablanghwitls angdditionsl @heraent that |mparts

Mesirntii 1 edeUte 17 ovalbd ot ltndriglas e

t}fﬁﬁ{lﬁé’rﬁ'{' drihal AR ioh®ph8&raisdl carle? e Prédertin atiﬁytstaieaiurmg

ement that inparts sufficient densH% tao the device
tatoragiecantd the compesition shanges faadispansablsy, flaid-fkgpigimphen it

ani, mal h

307 gl g S BB S IR SR R el
déﬁ}ﬁ%b?ﬁ&ﬁt% ,arblddsdribe& dnéeltiading avpRmality db hiotes |n theenaocaf the
wth The fluid environment of use.

odevﬁ@,e end aesingle @ﬂtr%fn@éwéatdéarae@r&%emrét@e FMevRi U9
l I urﬁtﬁtngg c@% forbdl fill&of HhdYsrhdtc ?ﬁ’ﬁl\f) and a

aneter to cont e anount

({f0062|4}3 FTr@rQ@fﬂﬂg im&intion] paliperieiones tetatdd fdongpamdanidperidone,
osnotiC punping. [00024] Prior to this invention

peas pemidistared 1 spaYeNianahfRs TS SUFH 85 DeRyiate-contiolag, dose-
(glmnﬁ n@t@‘[gﬁ?dla Fé?gé(%‘{db‘l)é’caé E)gar%sesa'&rlﬁ iy é‘apsule and usually

dose ate rel ease
t ainaittiple) rrebatlta/ell@@eﬂngi intpivals thepsghaut tbedays ulne prod;uct is

Cprktng a5 3aRBIdalS by narRe L P aEN AR R - P Bhysicians'
th

R@ggﬁ ﬁéf@éﬂc_l&?ﬁH Hgéfé ﬁifé%t%ggie 5§6ﬁd lessnvg@nfsoo (Dosk).

EMZQOOI'HG'ZR@)erdél@ nﬁcﬁdﬁ)@ﬁﬂheﬁwj Rowmneﬁ,actc(nﬂnuﬁ:sd@ legd to an

o5 s s e o
” sp We gﬂfé 'cf%’&rc%%éce‘al Ile@éﬁﬁ r@beﬁdgﬁé ir?ﬂﬁseﬂobé\{ﬂésrﬁé Moreover,

I'n bl ood pl asma. Mreover, 'this peak
amis peak ghddoaughsotairs éwnoe to lthree tirmesgudng iangft-our period due to

“the Bkl panogHSisn g o B cotophPafet AiteReh (S ning pattems
g?‘e Fthabad the P‘r@@eere?érﬁﬁéSséﬁtfé SoadmRgstefed drug, which is a

m ni stered u Is a mjor disadvantage,
asm-:qm dueadlvawtagex aﬁs;)qated) wnmdbwg@rlqr&%a@ﬁcfowwddmde of
ni.s t| on. [00026] Conventional dosage fornms and
tﬁ frn a O4f operation, including dose peaks and

' @6ﬁv@|ﬁtﬁﬁ1‘é$§6§'a "fdrhr AL gl mate of iopeeation, Atcludin
Rgém ngt'on, 18th Ed., ppg 1676- 1686 (1990), WMack ?

desemahg 200 valleMe, arphiisoussedtin Charmagetiical Scignces,
Phar mmeokl nghl £%, 1. % 678168819507 SvadR BibiishiRg Co.; The

Pharmaceutical and Clinical Pharmacokinetics, 3rd Ed., pp. 1-28 (1984), Lea
and Febreger, Philadelphia; and in U.S. Patents Nos. 3,598,122 and
3,598,123, both issued to Zaffaroni.

[00027] A dosage form exhibiting substantially ascending release rate profile

is Concerta® marketed by McNeil Consumer Healthcare and ALZA
Pharmaceuticals. Physicians’' Desk Reference, Thompson Healthcare, 56"
Ed., pp. 1998-2001 (2002). The Concerta® product, however indicated for
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and Febreger, Philadelphia; and in U S. Patents Nos.
3,598,122 and 3,598,123, both issued to Zaffaroni.

WO 0@aATJ9sA dosage form exhi biting substanti al | CT/US2003/023433

ascending rel ease rate profile 30 is Concerta(r)
mar keted by McNeil Consuner Heal thcare and ALZA
Rireradeytadrainistratipsonly ietiverseaiie sehsipatirll aspepsigrate of

Heal t hcar e, .56t h . . 1998-2001 (2002). Th
C'f@ﬂ“@é?tfgf Hp tﬁ?:?&HEE%OHS 'pver i ndi cat et(j for) 6 V\De
@%ﬁg@g?%rﬁ%%g@&% A3dRPto 08aeerta®limgiude published PCT Pat.

nistration, only delivers at a substantially
akpplivatiog Nat\W QF9/624064 e Thisrpaipnt aprlisation giseipges. the

0Q028].. ' [ at | .
Sl AR M Rk SORH) cor
| £ 8Mourd Rbsoma-gtayadisingat i on di scl oses the 5

substantially ascending release rate profile rela

d
t [p002AL e Relgted pajenuapplications b\p@;dqag@lgﬁsr@dﬁgg]rfqtgﬁpplication

o, ool W sty oo s
168l NA8BABRRGBONY 126 63 BAAZdiIAg thdsBasing rate of release

@g | e : :
L e SRS S

del | rofi-l e include US 200210035357A1; WO

O%@%&éﬁ? &Zﬁ‘do’v\ol 8(1:/ g?SlSAZ & A3. [00031] There

03T ATHwedeidineh heetlifyrefiostivegiosid arthodmsiogage forms
forms “and devices that will permt the_coptro|led

r shd dewices thal Wilararmibe seatiolied felgase aﬁﬁaﬂvﬁfé%@e@n%re'a’fed
prol on ' ' . i . i
rbPuBgIAds 878t drrheTDaflbg TREA0E B ALF B3t rte of

apsvasd tatedute thetdnesuntios tee potexiagent that theypatient is exposed to
particular tine and to increaa% he .tinme be

I _ ) ween
datanypapicstar tiee and o inKease detwgs) dpsiic, preferably to
f o ) : Lo . )
SERIetRY e el B D8R BB HhgsBEioted side effects.
invention is designed for once-a-day adm nistration of
an oral dosage for d %iv ' ' for nore
t han about 22 hour%&ﬁéﬁ%ﬂmﬁaped
tablet. This approximtely 22 hours of release is at

a substantially ascending rate of release fromthe
CcPOGO34]t HTISE prekairitinrentinh indesighed jomencsardayaiminigteation of

This novel profile provides thera i '

2B diesads o o IEL PRparERL hicte dfa ¥8RY; 23, hours

t ReiYRG BEShdURYshaped tablet. This approximately 22 hours of release is at
a substantially ascending rate of release from the core with 90% delivery
occurring at about 20 hours. This novel profile provides therapeutic delivery
above the MPC while keeping the plasma levels below the MTC and low
enough such that side effects will be reduced and the development of

tolerance is increased. This delivery profile provides 24 hours of efficacy

QDN

without high plasma levels.

[00033] The present invention provides for a substantially ascending release
rate. It has been surprisingly discovered that the instant profile best provides
efficacious therapy over 24 hours while potentially reducing negative side

effects associated with administration of the drug.
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enough such that side effects will be reduced and the
devel opnent of tolerance is increased. This delivery

wQ@e@iiok®spr ovi des 24 hours of efficacy w thoupCTiu§tno3/023433

pl asma | evel s. 30 [00033] The present invention
provides for a substantially ascending rel ease rate.
I[00034] b&as mes@rtmsvergiop utilize aeslew, bibsubstantialytassending,

ﬁ’r@g I@Jl R%I'é)afs? ‘ﬁ! ¥h$ §P§ &fﬁﬁcﬁz“@ gih r%pﬁ‘lg Z(Snléf‘eglon of the
SO b Rt ats
|dmgnbtutae dessignedds mcr@laewthe;therggg@mcamdeyqu)allperldone
BB8RH 1 s B Bl Bl Bt B A8 ReBhifig reloase
928 £oh ??&ﬁ&é a éﬁ%étahﬁaﬁlascﬂhﬁlr@ l@lbeQJlasma@bncentratlon of

previously use deliver any drug, but is de3|%ﬂ
tdrugwmtrepeak nbecenmt@pe@mucrmgw@é&r tHan@houb d Bihaye aftsr

00035], 1t has, .b

i R ARG PP B Wabol s Bloh Pcuces the
S.HE%H mf&ﬂéfédcea@rf@ﬁ%ogldpbaod pl asma concentration of
rug concentration occurri ng | at er

2%6100361? lhlmas beal futhersiiiprisingly stisesyerethihat gg%@a&tlﬁa of an
corBratie 3R BB BRu el gt LEERALE tnplsEcbRd jtug taver,

f i ALes tRIBBNT ) PEdfile duBh avatresubbstantiallyeastediirigorelexse rate
an  osmagent, salt, into the first drug layer, but not

i resulte. second drug | ayer, i rrpact s the delivery

pﬁ)[(@é?j eaﬁﬁﬁbh?é&%@%’ﬂrsﬂélh@ een itl%ﬂ rh&heAfiRg the ratio

SHf e Sdrit@ntratlbn P deugeth mbatrsmugtlayen a{rg:i theeccvrmentb“atlma of drug
of the concentration of drug |n the fi
amuthterfeew@dcctngﬂaﬁqrdmpaptscthe e“VﬁrthQf'Lee%ﬁHt%%F hbeyges'red
such that th
ﬁﬁt@h{@?}g e;r{afnﬁd Fété\gﬁ%ﬁ %‘%géérbgtts e of rel easee

ﬁ)?(}d:i&] Tia88ager ftﬂrrda’sl&ge o semiperimeabksmembrane surrounding a
sem per nmeabl e nenbrane surraundi

c Eee ey saresing Aeyes i EerPUdo s i Sfig B8 png contains

| @‘%ght r idd

%?P@d@'téﬁramégﬁd A dS%t t he m%ggﬁedélégte?{?eferlﬁe!a o
t gofasredite asetheruécdndgiwgyaajercontaammblgheg ABoUNi® Oh 8 Db f
drug, eXC|p|en and. t

r eKeipiesds esdw %;{gaegﬁst eﬁé%laiy@& ﬁctefgrrhg ttogasslrﬁle: pg}’sirlax?r contains
a'?)gnﬂﬁlc fhts égglnt%ﬁtie‘rhglorﬁ Iééétfdrféeoﬂlfﬁzedléldrilléd thﬂUL@hQ,he
rst drug | ayer end of the
Carm&mbaa@anpelmb fisshidewg layer end of the capsule-shaped tablet
[00039] In the aqueous environment of the Gl tract, water is imbibed through
the semipermeable membrane at a controlled rate determined by the
properties of the membrane and the osmolality of the core consitituents. This
causes the push layer to swell and the drug layers to hydrate and form viscous,
but deformable, masses. The push layer expands against the second drug
layer, which in turn pushes against the hydrated first drug layer. The first drug
layer, followed by the second drug layer, exits the system through the orifice(s)

in the membrane at the same rate that water is imbibed into the core. The
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25 [00039] In the aqueous environnent of the G tract,
water is inbibed through the sem perneabl e nenbrane

w@rooa/otwBt rol | ed rate determ ned by the propeP€T/85200$/023433

the nenbrane and the osnolality of the core
consitituents. This causes the push [ayer to swell
asidlogieligingrt casponents d)fyttieatalaleammamrlmaﬁt dudog the Gilitransit

def bl
SRS aiminate) pagesnelalbea Wi TarHEEOERES R iEls ne
heg%% d'l*‘h'er sé@{e%rhﬁ%@érgoﬂ’c%gf thbfdregémgnvémtﬁf is designed to

e “secon l'ayer, exits the system
t bhes aug’met-dnelagrddsage(fel)m that is tresrapetiically effective whilgeproviding
rate that er is inbibed into the core. The 8 WD
2@9@6@@39%% / US2003/ 023433 bi ol ogi cal Iy inert

CRIBAIFA il ahBiherHabekt, HRHntioh 8mpiées Rodédedorm

_ are nated as a shell along with )
i csmprising meentranpatefining a CoTpesimanistheomggrrene sHrrounding

i’ig'gor ?zp?'te%];%&%gﬁagoql ﬂfeﬁﬁgf’ﬁ? tglxq ﬁg §%gﬁﬁ%@§fjf&rﬂ‘lab@therem
[ %@%%Héé%t ‘bedrﬁo@bp‘tﬁéjhfé%brﬁnéW@Q@ﬁlpﬁrﬁ@dbﬂé -yan expandable

I'n still another aspect e inventjon
claypr Icmai;ethwﬁbg‘a’r@e cfcmnpﬂrtragnbﬁqm(ptﬁjrqn e B pifice and in fluid

def
i EWI@R n&@ﬁ@%g@mernﬁaﬁé"‘géﬁﬁgn@%% I‘ﬁtﬂé‘@?l“%me H¥irst drug
f %g@ﬁg)c%?%% ga%ebhﬁtﬁé@rtemlceaadd@t st dagdayér looated within

ei ng sem perneabl e; an expandabl J[
| ﬁ;aecomcfadtrwt Wetween thﬁeﬁrébﬁw ieenand S eepandatle fayer, the
rifi I
<O BVt EouBiSrbtnn Yo OB RO Br p driridcutially
| éﬁ@éptb@@écﬁd addjteesdlt theeedfxi t ori f| ce; and a second
drug | ayer located within the co bet we h[
fmwa;'lu/gs fhey GrichisdolHobpeRluEs: Da ULArIg e g g tendency

RAFIEmBCRR Ty Bad R RERRgdy DBRRE] H?P.“Eﬂ@ igfiive viscosity of

t e At drtﬁ@@é?]ané&ebbad dilrlu@ ldyer rdiffatant eelgaasespm)ﬁubis are

the first drug | ha d
 Rbtaisedni figeiekye Tafien g ihun fredstal o poih faver. 1n

Vigse ?Fés?ﬁft ?Hvenhgﬁ Vi &%ltg/q% r‘ﬁ@%dtﬁéﬂ%ﬁ [RNEd HREP B¢ S8k, Uébdlum

| aye erent eas l es ar'e obtained. IS
| Ehkorilel ve to |dent|fy the optlrrumw scosity for each

éQ,Qda’.i]L gTﬁg dtgg r esfe Igffrcg'g ﬁg tclg%isd}.’ﬁ' &q%&& ?()B éﬁe weight,

RS ’C“ﬁé*ﬁ' B B e i ckness of
86[000414] t Mhe datig of a@rl@rcﬁameter to core length is also an Er(\esgrt;nt factor.
The shape of the system as a capsule shaped tablet is an important feature

contributing to the substantially ascending profile from the core.

[00045] The delivery system is designed to achieve maximum blood plasma
concentrations between 14 and 22 hours and preferably between 18 and 21
hours after dosing. Peak concentrations most preferably occur between
approximately hour 18 and hour 20.

[00046] The present invention is designed to be a once-a-day dosage form
that is therapeutically effective while producing fewer side effects than an

immediate release dosage form administered multiple times per day. The

9



10

15

20

25

30

[00044] The ratio of core dianeter to core length is
al so an inportant factor. 25 The shape of the system

w@sgooa/otmpsul e shaped tablet is an inportant feRCTIS2003/023433

contributing to the substantially ascending profile
fromthe core. [00045] The delivery systemis desi(?ned .
tisregehi iaventicrx provides tmadkey muwesca rs@gﬁ’tanéitallb agcending delivery

el Sl ol Plerna e RS S Bt A e
PLRIE é@béu&@g&@. ARER BOVRRR! RIddIRLE blashealboRerftritions for

hour he present invention Is designed to

btﬂwanmmgicwla@ﬁmsE@eemrmﬁnttqié@ler@qeriérrak?&d athe §/edatlon

A i B T
fr 5 en!’e'rln dRA¥ aspeet, Qh%\?é?\@iéh%b@&ﬁisegq é&ﬁéﬁﬁﬁy ePHER3dosage

invention provides two key features:
sidvm addpted ty relsasadvena @@Iomges} peripdof dimeat a Sﬂhétantla"y

phar na od am cs,_and eve Lance, dth
saP& ?Wféé‘é?@ﬁ& ‘%@ﬁ/p% poebl ICGes: adequgtn e °
P o@ﬁﬂ% CQH%%EﬁéHésqfé%t ftﬁé indinibRReesEesa nedthed of treating a

vel opment of tolerance is related to the sedatlon 5
echrexﬂJtlen lrugisuigjest regpansive: teradrainiiealignapaliperidgae @ @u

ce 0047 t
o aEhicl 020 ah 208 BEREH s REre Rl Rbrprises oraly
r saﬁmetew?rto ah® egb}mgediq@egeddrmwepm tmtred?ease the compound
substanti a ascending rate of rel ease, the co (gﬂlme

pat a;sgbstmﬂa?/y peCNg raiea?fd?l@@ﬁeé%/ﬁé@tpromeﬂﬁ%ﬁé

Lis t
BREprR i TbRoBho 1 s Alisrod Rl bRt by,
pLWO‘@T]eHhI il dnivtisscagpeet)| the &iwehtladcbdmpnmm dosage form
reo whi ch conprises orally admnisterin

sgbmlsm ajmgbram% KRG A SPIIRATFEERA oS fIHRm aﬂ&dtﬂvang at
eoqaséﬁgggegﬁ'grlf f}SFrﬁéé} %P%Hﬁ%b lé‘&i‘?er%in 4 %ﬂ?éés@éeﬁorﬁon of the

et od erably, the dosage
f aidgmbrarrdseing seatiperneeaieyan enpan@abiayayemocpalequhlm the

f t@pra?Gﬁ%ahtﬁémigg g %Fﬁﬁh Gk Otes anm gt ARGy RigEAitn the
t %8 bz?éb?e :Eil’e d}goﬁ‘h ﬁﬁéaﬁ’é‘ea first Hn®y Iyt R)da@édTdeacent the

el hoand ast portion of th
rremtmnﬁeebmmg mmnpeirugdayee locatead xithitu tis! eomagement between

o160 i MG o D By bna o
v ot Ul eﬁe?gbhb‘éﬂ a%hérh%déaﬂbélgn@cce@téme@cmaugmon salt

jacent the exit orifice; and a second
dritngreofiyer | ocated within the conpartnent between

[00050] In still another aspect, the invention comprises a dosage form
comprising a membrane defining a compartment, the membrane having at
least one exit orifice formed or formable therein and at least a portion of the
membrane being semipermeable; an expandable layer located within the
compartment remote from the exit orifice and in fluid communication with the
semipermeable portion of the membrane; a first drug layer located adjacent the
exit orifice; and a second drug layer located within the compartment between
the first drug layer and the expandable layer, the drug layers comprising the

compound paliperidone or a pharmaceutically acceptable acid addition salt
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the first drug |ayer and the expandabl e |ayer, the
drug |l ayers conprising the conpound paliperidone or a

w@baamaoeut i cal |y acceptabl e acid additi on sal PCT/US2003/023433

thereof. 25 [00050] In still another aspect, the

i nvention conprises a dosage form conprising a
nthebeeinend éhe firstgirag dayes semasising salbang iie saeonhdruglayer

at | east exit orifice forned or formable therein
aﬁthp'n%g§%%g portion of the nenbrane being

SRI0059 ? 0541 "8A kiR andthepaepede bhe ifvayeon lcoamrizdsw tbsage fmm
conpartment renote fromthe exit orifice and in flu

coamprisingta membranetdefingm a&mnmﬂmﬁ t@qompmhfﬁn@fh%\'m at

R 858 R o548 Al 08, A4 30834 L eton o o

t Hfénmarﬁdm@tsehﬁée{mblé hen éxpiaa’tdaﬂjlelgayeajcmatwwmmethe
expandabl e | ayer, the drug | ayers ris

cBAPDBRIMETAIreHENe HORbIG: SXit o i tegmoyﬂaee@atlawth the
a%é& e:?%qmeta'b? Pégloh rspx\ﬁl)? fér%l(églﬁ%t gp@g?%%gn 3cent the

yér conpri SI

t beit seficsicartt agecayddrug l:ayealomatﬁgj withimathe. cnaeardnent between
still another asp t he |Hent| on, conprises a dosasgng the

f ranirst grus E%PHQ“E%%%P%W RIAYRM e ATUg AR (HoRPT
‘ g?%ﬁgﬁg{j %Pﬁgg?@é’ toﬁ%\ pk%rh%@%htléﬁi@ feebtablé bekPaddition salt

ereln an Feast a portion of
t treereeibsconel dreigigyereni per meabl e; an expandabl e | ayer

lof&%f?s \z;\-htbeh Hgsé\ggf%n’cgﬁa‘&ﬁ E’g{c\fl{gE(r)r(%tp?lf:‘fete|1 éovtv—peror%oLung layer
; first d
| aye\p&F ocat 'Lé‘%""‘ﬁ%hé%d%e didg 'TEVE% ane; a first drug

acent the eX| orifice; and a second
di[0@p33yen amnHEEalspvedthhhe mmtmrmmpm a eethed of fipating a

SN AR VY
p%@&g@%ﬁ}g 568 dddéiltﬁﬁ?@é]f MrEoRGihtPEIhbIiSEs S@iinistering the

her secon layer. [00052] The dosage form may
opbmpmxlnld)toqm)wdeaesubﬁtan’&l@l rageending plagma canseptration of the

t he nmenbr.a apd the dru er 0
L OPTROL e e Corer a5t ahe € Blsatet el SPutk tehpugp and
trp@élﬁelrélg at 2680620 heard.esponsi ve to adm ni stration of
pallperldone or a pharmaceutically acceptable acid

addition salt thereof, which conprises adm nistering

the compound t e pvhde R BHRSNASE TRl ¥IGBRENSI g

pl asma concentr ", aX
occurs at a tine greater than about 16 hours and

[00054] Figure 1 illustrates a two-orifice embodiment of the present invention,
prior to administration to a subject;

[00055] Figure 2 illustrates the model delivery profile providing a substantially
ascending rate of release of paliperidone demonstrating the effect of different
types of lubricating subcoats;

[00056] Figure 3 illustrates an embodiment of the present invention prior to
administration to a subject, with an optional lubricating subcoat and barrier

layer;
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20 preferably at about 20 hours. BRI EF DESCRI PTI ON OF
THE FI GURES [00054] Figure 1 illustrates a two-orifice

werdadieyent of the present invention, 25 pri oPCT/US2003/023433

adm nistration to a subject; [00055] Figure 2
illustrates the nodel delivery profile providing
Jo0052Nt Fijurg 4 idusteatds rhlge naidel delnrewmg&edfrowdmg a substantially

f’%@g%@dﬁa@%p?éo g%gg Igt%gt ng e fest tp%ng tH e%f?eﬂ:tt of dlfferent
'%Haﬁt@,adf%?gmgmm%ewsﬂd}ag Riggent i nventi on

prior to mnistration to a subject, with an
o[00058h| Figurei Tiltstnatesibe @é‘ectacnfonrygrqqr@entrﬁﬁ% Fatio hetyygen the

LIRS e R SErOTL odryeTTb P of 84§ of paliperidone:
@h@%@ t 'F"i‘%ﬂlr)ég 62 BRI End @'[ﬁll@étrét@' tRes#feet of membrane weight

emonstrating the effect of different
a@rmmtta&fcréleasduafmahhendd)nﬁ in the first drug |ayer;

[Ooogﬁi fﬂ@ % i'f‘?ﬁl t%lfg@% %é%tﬁ)ﬂs?élh\r/\% Q%r paliperidone

angad rhsffe}% Iayer on rate of rel ease of
pal i peridone; 0059] Figures 6A, 6B, 6C and

6D
i [oumnn atFegmﬂeeS dbs&atesdabu@mpmp@rm@n dosage fafna stbility with

SeRa i HE%"PE.@A% biABSiyel RR0Y of tsdnt lutet o
S[qoRf2) © Hghies R and O MAS6dt Fapca Bombiaﬂscbm of dosage form

ari son of dosage formstability
\Mstdh)dmy vwﬂaearm‘ witheutpiast efcthp\soteghive s b@@attqféhg rpé%%%ﬂq invention;
invention; [00062] Figures 9A and 9B illustrate
graphi cal conparison of dosage form stability with
and wi t hout ysETAMLEDH©EBORETEON OFUDEBANWUENTIGN
present invention; 15 DETAI LED DESCRI PTI ON OF THE
I NVENTI ON [00063] The present invention is best

u b

¢ RO g besrrEiEgiobyo bSrir D8, SRuioRcE g e
Z%IBWN@ defigfisns HBe&@thwihys' @Iﬂﬁé@nbm}mlsck)smpm\aded herein.
pharmaceutical conposition or device conprising a

pharmaceutically active agent, such as paliperidone or

a~ pharmaceutically acceptable acid addition salt
2 DR p

ot, -t he conposition or 25 device optionally

contai ning inactive ingredients, i.e.,

phar maceutical |y
[00064] By "dosage form" is meant a pharmaceutical composition or device
comprising a pharmaceutically active agent, such as paliperidone or a
pharmaceutically acceptable acid addition salt thereof, the composition or
device optionally containing inactive ingredients, i.e., pharmaceutically
acceptable excipients such as suspending agents, surfactants, disintegrants,
binders, diluents, lubricants, stabilizers, antioxidants, osmotic agents,
colorants, plasticizers, coatings and the like, that are used to manufacture and
deliver active pharmaceutical agents.
[00065] By "active agent", "drug", or "compound"” is meant an agent, drug, or
compound having the characteristics of paliperidone or risperidone or a

pharmaceutically acceptable acid addition salt thereof.
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accept abl e exci pi ents such as suspendi ng agents,
surfactants, disintegrants, binders, diluents,

wo eiiotmst s, stabilizers, antioxidants, osnotiBCHUSI03(23433

colorants, plasticizers, coatings and the |ike, that
are used to nanufacture and deliver active

qnﬂﬂﬁa]:ellﬂyr"phtarmgeemtinalls{acpeu@@iﬁ agigl adgiitionysalbiimnt |

i mne et REHR bt Sl DPle PO et Bpodiy repen. are
Hggaﬁt th%ea%a% iR wHEMHERSEH deak not a6 AU bignifitaitly to the
addition salt thereof. 12 WO 2004/ 010981

Ft@iﬂcmzt’)@haonaad@grc[abemw adghe salt, and, as such, they are the

RO GBI ol AR o

| B Ié%rtgqﬂmrmaleeuﬁmy @io%pte@@@brdsttha’Ba@ﬂm@ful for the
whi ch the ani on does not contribute srgnlflca
ECH?@'

t prerposesof sal frmaiiear inalogp duit @ natltimied yo

a‘a?ﬂft?@foéﬁt cnxgrloﬁ}ﬁ&'c,grg@gtsg fbt, ﬁ%ﬂ%@?gtea?\?i gﬁ'ept%%s horrcdnltrrc

Bragi), %‘etl@rﬁnl@h@emeyamctameys accept abl e aci ds that are
useful for the pur poses of salt fqr tron i ncl ude, .
al090681 IThei exrresgoRy dexkhiexftisificeny e Qfifice™ or g delivery

P 08 ot i for 858 on A% i beBAPhbfein includo -
Ofrfepfitsor selledtBA A tHidhgraupncarsistimgsof e passagevey; @n aperture; an
orifice,’ delrveég orifice"

oPiiliGe; @nd aharet h e@fPFﬁ%Sétﬂ @§BH@§Q€%§183'03§3%9&\H§ formed or
URSHhaD fie o? RebuGfca or &r thak 8FdRE, bRV ras MEthed from

consi s a passa an aperture an orifice;
athd eutepnall t()TthIeerebgrfeEm |aore>aﬁ arificencThe @xpeessien inclusles one or
that is formed or formable from,a substance or

pBIUtirie p@ﬁgag%w%)()%sapeaqug%|qylgge§yrbqr§8 CEROREY from 15
t Etﬁ) Iufo erp Wal “rb atsﬁer‘af‘énfefé?é ?6 ﬁt”e S%éﬁtrt?b*ffjm‘g?relé'ﬁlﬁad from a

ion i es one or | pl'e passageways
adesﬂtgﬂ form pet tﬂmrthm,e . emrlhgrapm @fsdrugqe[mpd/pejrhg)grr (mg/hr).

f glllﬁ? ge Saéég%gs][fgrfr cﬁ Qs hefoﬂﬁ%%tr'e bypdgéllyﬂ;?r#g?rér%g n%ssgrf in vitro
dFétE éf %tr@:.%ﬁﬂ)no‘?(e @&uaﬁtﬂybhﬂrug Rk d RO®ABE dcﬁiags form per

rug dosage forms are typically neasured as an
vumt dinROmeaserast undesapproptate gongitions ajichit atsyltabled‘% The

uﬁl eaﬁ‘g‘ﬁﬁrtég{g cgﬁsgl'lgSa ir%?ergglgépgﬁ)gerrforrm@dg%rﬁ PHE?@? fc?rH{seﬂaced in

TheetadbSiPArHpleaibléi et Stathoertd @ds@rgmvwah ied é>er fred

on dosage forms placed in netal coi | e hol ders
acoasuaeutemperatmre Wetes bath ab3f1e.i Aleueis qf ihe release ke solutions

iy r%g ;rg%eﬁ{q%d tae rchroar%Ialto%trap 71(9 syébfletnqtﬂaoatf’arﬂ fy W@ aﬁ%uﬂ?&sc‘?f drug
released during the testing intervals.
[00069] By “release rate assay” is meant a standardized assay for the
determination of the release rate of a compound from the dosage form tested
using a USP Type VIl interval release apparatus. It is understood that
reagents of equivalent grade may be substituted in the assay in accordance
with generally accepted procedures.
[00070] For clarity and convenience herein, the convention is utilized of

designating the time of drug administration as zero hours (t = 0 hours) and
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25 were injected into a chromatographic systemto
guantify the anpbunts of drug released during the

wo eationysi nt erval s. [ 00069] By "rel ease rate aBCHYS2003023433

meant a standardi zed assay for the determ nation of

the rel ease rate of a conpound fromthe dosage form,
tigsssebllowirigadminiSPatiorpia appropriatertinag Unis c&ge t = 30 minutes or t
apparatus. It is understood that 30 reagents of
eqﬁlh(?blrser?ttc-grade may be substituted in the assay in

?@g@gﬁ]anég usWHtHE R BhRIsS otRENGSE SPedIfies col dr% gelease rate

For clarity and conveni ence herein, t L.
obitaiastiata spedfidd fimedfaibwingedginisiratipn wefars ie thg in vitro drug

drug admnistratjon,as zero =

Tolcses g5isu9 eyt ek sy B35 Toswige oGy iafifef an
aa‘?ir'ﬁgr btedfisHlutich R2Er TREtRSat WhthUBp&cified percéntagdof the
mnutes or t =2 hours, etc. [00071] As used hereirJ[ o
witlig swithin hetodage fopadiasikaen released ay besefergnged as the Tx

obt ai ned at, a. i fi t.i "fql i
e o g oR e 8 difa i R hOyelges Eprgiamale. o
ir m%ﬁhﬂhé&ﬂréérérﬁé rBe8SIrbirreht fomeydlwhtirandng release from

nmpl ement ation of an appropriate dissolutiaon.test. Th
tdosmgetfonns i the tpectihieh %@‘r’/@@h%‘éeofcﬁ"ug wy%laf% dosage form

Y R B30, SALPEES B €| 8RS 7B the T o T for

e Rdageffofthug that has been rel eased. For exanple, a
commonly used reference nmeasurenent for evaluatin
‘ it 2 aq%nflogﬁlthat

%lognklg @a/séifmm@d'hal@r%lea%éwaﬁ s 1 meant A0QR
% Or % . Wi t.hi . .
e Sl B 0E GRRSRH tnd i ouig
f?z?dr'hm'fat\tfd?t i.fet,@négﬁlagwitrﬁi?rarﬁev{ Aires t@pbout 1 hour.
nmedi at e-r el ease n'_ i
(000731 o |Faaleadrias LR 4RRACH Ty Bt (PP sk dpsage
S, | i f . . . ! .
SERET i PR BAGTbl ek g w5k ey consison
[ PRAIER mired eatecford enanyehaas e Glodented release siosage forms in accord

e oL o |G, LR 9480 or o
Séﬁg g)trgfrfe?é@i%bbﬁ’é Qth%glréTBPMotﬂé’.U The derRigedbtas rélehsesieug over
dsage forns 1n accord wth the present invention

epbiibds ofBfewall atdsasifabaut 16 hoursiweterablyHdiheursrorfaere and,

20 and ef era about 20 hours or nore. The dosage
fmﬁprrg{eé%@é‘ M‘Q%%frmob%ri ods of tine of at |east

Sﬁseq@rﬂgl %‘f%%tﬁi@%ﬁ&@%?@ﬁ%ﬂpéggé FoHs’ i8'maMitea dogage formethat
releases drug substantially continuously for many hours. Sustained release
dosage forms of the present invention release drug over periods of time of at
least about 16 hours, preferably about 20 hours or more and, more preferably,
about 20 hours or more.

[00075] Dosage forms in accord with the present invention exhibit controlled
release rates of paliperidone for a prolonged period of time.

[00076] By "sustained release " is meant a predetermined continuous release
of active agent to an environment over a prolonged period of time.

[00077] By “uniform release rate” is meant an average hourly release rate

from the core that varies positively or negatively by no more than about 30%
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[00074] By "sustained rel ease dosage fornf is neant a
dosage formthat releases drug substantially

waeomtiomeeusl y for many hours. Sustai ned rel easBCT/RS2003/023433

dosage forns of the present invention release drug
ovef periods of tine of at |east about 16 hours,
papd erefierablyinoumomthenatous 25% rmeoginerefergply no more than about

bl 20 .h
P54 T2 e B e B0 45 PRE o R BA s AP Rlease e
ca8ideRrhfifled it hasSR Typbadl HteRal ReRydsdomspdratuswhere the
prol onged period of tinme. 30 [00076] By "sustained

r oUeatadive refeasedabeiverncdbleand A6%-cont i nuous rel ease

ol e oSl R PR BB Rbod oftme o

NMBARIasBAbANES ABArd) Préfeyalilg 0asLho@iscor rhommahdiemons preferably,
that varies positively or negatively by no nore than

abBhousp oy merewborguanpiedhe exemnleiyornetcsdasagetpms
PRERETIR] Kafkh BBhGs) BRoRbRtadtd belfRe e a it ridthour

S E&lﬁﬁ\ﬂh%éﬂnﬂmstraﬂ@n badthy unforasateraitreleass, dstdefined above,
in a USP Type VII Interval Rel e%_se pargéoys where t he

c ganiinigs T eaprolngadasiad Ridime SpmARoYS ostO[lﬁgwéfeast about
By o [ ' o/l i

21535 BRORTABTA A PO 7 & RASLARURY, o dosage
16rd Relé=mseosf paliperidone contirues thitesaftenfor séGerabionose bours

nore. For exanpl e, the exenplary osnptic dosage forns.
daUBPuga the eI rleAss i 95 eIl HloWadksamyhat from the tniform
PaljiRss kskgne at about one hour fol |l ow ng

admnrstration and the uniformrate of rel ease, as

d§000%a] aBypVe’ isldeanhinerconcehtratian pf drughipethegrood glasma of a

Pk et bt FHEV PR b3 e o

f rQMitdre FoPE8aGe ifeﬁ&é‘,} thiRebeftratioR #hd\PBE réfeRd to as “plasma

continues thereafter for several nore "hours al t_hough
t ldeug aoecertratizing as Eplasmgerancantratien oheseins whishhiaintengdasl to be

th i f I ate. 15 0079 " C .

t Ree1EDe 8h Arud FRcrRlgneASiRd B ABY ST h ot il or
SyREES! ThagNasmbl dfugxBhesspstichsat@astimerfolliingurlgme,
typically nanograns per mlliliter. For convenience,

t ladgninistrabian isitefereneey aseCef a8 ieBot OF Gasny Blcasma  dr ug

c ratiqn' ar “nla r at.i on i '

668, B ol R TR OB U A e 0 Mt of crug

NRREsErftan itife BBOAARIBSPBIGfaE ujeshidddsinat vairy 3@riificamitle over a

The PI asma drug concentration at any time follow ng .

dipuglonged period of time. A pattern of drug accumulation following continuous
administration of a constant dose and dosage form at constant dosing intervals
eventually achieves a “steady-state” where the plasma concentration peaks
and plasma concentration troughs are essentially identical within each dosing
interval. As used herein, the steady-state maximal (peak) plasma drug
concentration is referenced as Cnax and the minimal (trough) plasma drug
concentration is referenced as Cmin. The times following drug administration at
which the steady-state peak plasma and trough drug concentrations occur are

referenced as the Tmax and the Tmin, respectively.
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adm nistration is referenced as Ctine, as in C9h or
C24h, etc. [00080] By "steady state" is neant the

w@oovdiot@9sn i n which the anmount of drug preseneCT/NS100%023433

bl ood plasma of a subject does not vary significantly
over a prolonged period of time. A pattern of drug )
400081] aPevsorisodi skill inthe@rt appregiate thatdiasinatdrdg iceRcetrations

Cortiames 6 gl arhiSR T yo8LALE Lo PRARAAG PARINRY in the
trﬂ%n?hé%efé?ﬁ%%bﬁ@é Hesy Aesdrptiodndistpibation, metabolism and

concentration troughs are essenti al Idy identical wthin .
eaxanetiosi hgr thisregopal unlgss pikerwieg iy icateghenean vaYﬂes olcﬂalned

st eady- st at [ c ot |
HSP b TR s Gy e
daMg RCceRATERNH Hatd and for drefleiey eldtiowsHips betwiden ini witre
follFowi ng drug admi nistration at whic

th
sdesage- fora dispelutionraiesandra V{m&l@ﬁmar({}gg concentrations.

f ﬁ)z)%$ﬁ.i Labt\ i:%é‘ﬁgﬁsﬁf@ é?@\?ee%é%aaﬁﬁﬁfegﬁggg%g%f-f)'éﬂﬁeﬁd%e and the
Zﬁﬁ?ﬁ?ﬂ?é‘ ?ﬁéa?é& plRARBaAIiReidonBCONCentration bbiaihed &llowing

o o e e o R RS A Enage betwcer
B0 A RS BRI i 0 gt cosege
\Ijg;lrrﬂf{ggiF(s)%r{igﬁg%le,safPg?n&éblf)dabelmgfasﬂgmé%?séd? un"ﬁ?ss numerical
healeeis dgﬂvgqu ,bpg&@&llsgmgctbﬁrrgﬁ@ %tt}ﬁ gémgrlcafyﬂjue o?gne mean Cmax
gm:]tﬁ%le(m{rﬁ&ﬁc%l QQQJefdfrthé%giéé f;{t,@u“é'» 8}, 28648 PFhe difference

_ in“vitro dosage form tion rates and in
Vinviheplaisesofithegd erdredeaatios cheresterfzoth@apdiction in the magnitude

e ot Beb Rt S FledREafauion of e
PaLLB P BRI RN Uosabs dorslof fld presast iderinse

dmnistration Ts use erein to illustrate
sicgmipbredit pdak plasen paliprrideserconcestratienas olipwing adrtinistration

net hods of the present nventi.on. ' do : :
T R or e ERAG o BYE G A% e B o8 afsrtion
a o Bbgé@é forf R dccdkd withltHE présditimuadiopypretdrablygirovides

the ratTo of the nunerical value of the nean Cmax

( stgady)state Ched/tnsecratioalof legsithasabont 30wl Mefs prefegably less
Cnax/ dose, . The difference 15 in the values of the
d&han,8R0WE290s characterize the reduction in the

"ggﬁmsaad et hak, wksmpﬁﬁnglyaﬂédmwm sustained releases
f owng adm nistration of the sustained r

g WV Ol ase
padallpemczmdoamgwﬁoexmbmng thevalHes @ﬁ?bPHbﬁéﬁF'PHW or more and
conpared.to. pe I | i [ '
SRR QPR AT RSE AR eApREAARERcono at
| PEREoREE rélehsasatefot hprolodgee pedsdad tihue oan be prepared.

Adm ni stration
Administration of such dosage forms once daily provides therapeutically
effective average steady-state plasma paliperidone concentrations.
[00084] The exemplary sustained release paliperidone dosage forms,
methods of preparing such dosage forms and methods of using such dosage
forms described herein are directed to osmotic dosage forms for oral
administration. In addition to osmotic systems as described herein, however,

there are many other approaches to achieving sustained release of drugs from

16



10

15

20

25

30

20 of dosage forns in accord with the present
i nvention preferably provides steady-state Chax/dose

WO a00408098f | ess than about 30 and nore prefer ablUB®83023433

than about 25. [00083] It has been surprisingly
di scovered that sustained rel ease paliperidone dosage
forahdosagﬂ formisrgoroointhieest Blne%&)du fQ@t FRATPECkHPS HEyanclude,

\;\afﬁl' sﬁamgfo gl (Srf] gi@?}‘rﬁs ﬁgc%gés etvaif deticeSBing M4 rﬂgﬁllx devices,

r @& Sollifibn Qyﬁéﬁisoélﬂﬂ?ﬂasp@ht@&mﬁteﬂldt&cimi’orbeysleme(lmﬂhdmg, for
Adm ni strati on of such dosage forns once

pe@amples “tiyetirae @iltsi cand mat@g gi@@plu@l@nas\ygpecg@% cc}/mblnatlon
f’cﬁjﬁad%ﬁc}rﬁ%ﬁg@rﬁ%y@?&@ l%h ?naﬁ qugihr ’[é?ﬂ§ described in

al ne ease pal 1 peri one

dreameytbh rsrvsharmm:b@/d&/emc@, aa@m a1, pp.ctb8RB3698.
forms and net hods of using such

dlagunermew@sage farnes dnatenesate iy %‘«sﬁﬁgf W&L%E%% othesapproacnes

9 g oo A o, e e

8@@3?@%@??!1%0% andk/dmtm p@mp&@mﬂbn@c&m@tr@tlon
rugs from 004 81 PCT/ US2Q03/ 023433
e AREES il Be s Bpenge fointS oither

a I ude, for éxarrpl e, diffusion
B Q&B%Iﬁéqsu

sys as reserv0|r devi ces and matri x devi ces,
dfo0085t ICOsmsystjeaags torimsaén gener;ad;,mtdnze@sm@wr@ssw to

Zgéﬁ%&ts@ é@?@u{f@@”&f ngg;g%(&ﬁﬁlde JyioR: | q;%@qq{ﬁ%gm #orr%e?j at least
@ Wé% ﬁﬁﬁéﬂﬁﬁ)éégﬂe WeHUREBpEsitd BB BIAIMIOYES fiGiEibUt not drug

escrl Rem ngton's Phar maceuti cal
Sor esmehc ag@ﬁt{s)saf prepent. J/G&lgnlfmt apxanisge; tasrsnelisssigtems is

cifitosehaion B ruapsaeaca s b s it pematiceliy

ﬁb@%‘ﬁﬁbd PReriotigholihah ekféﬁhd@ﬂttﬁ‘ne iekiedsven as the dosage form

aracteristics and/or the plasma paliperidone
ctranelhs thee gastraiotestinaldeacs eindtensounters giffering microgavironments

B e L

gﬁﬂﬁ{oﬁin, Sahtukizhe B5ker I‘@srﬂbﬂ@ﬂmg?dém/ergemﬁe\aew of the patent

driving force for i bl bi ng fl ui d |nto
fbmwreé@gmﬂgmgﬂtxsﬁﬁim |"F§§ﬂ)l In arcular, the
?cﬁtpmﬁg 1 EZE’SL{?@% dévfnfu%@b? @gé;%?&bu\ég of %? P@seﬂ'ﬁ YBplication, ALZA

agysrporbiont direstedttd @s&}tﬁh&msag& fotms,tarermcm inoarpgasated in their
pH-i ndependent and thus contjn 0 I
Centraty Resinablos hE0RqHSn S Bad chagh o Otk 3% 4,111,202
SUENe82b 1%, 399528 4 DfdTB01; 4,578,075; 4,681,583; 5,019,397; and
5,156,850.
[00086] Figure 1 is a cutaway view of one embodiment of dosage form 10 in
accord with the present invention. In this embodiment, the internal
compartment defined by membrane 20 contains a multilayer-compressed core
having a first component drug layer 30, a second component drug layer 40 and
a third component push layer 50.
[00087] While the preferred embodiment in Figure 1 illustrates a capsule-

shaped tablet, the tablet geometry may be other shapes including a standard
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transits the gastrointestinal tract and encounters
differing mcroenvironnents having significantly

waledormr®at pH val ues. A review of such dosage POT/I82003023433

20 found in Santus and Baker, "QOsnotic drug delivery:

a review of the patent Ilterature " Jour nal of

%Bk::tltrwdxl sirhpiee | Suctea pefetedmhapezds weh aﬁatheeglﬁqpatq shapes will
ol | owi n S. Patents, owned by the assignee of the
o%ﬁ?ngﬁgﬁrﬁ?ﬁ%raﬁﬁZA Corporation, directed to

36?6 ](C ﬂﬁé?grﬁr’gﬁﬂrF&Iovﬁﬁ%on%@?%és‘ﬁ%ﬁgiigiogggd fonntmetrre osmotic

Aadmﬂy @ﬁﬂilem Aarbs2 02l 205cansEsastie fluld;;g-,beﬂg@albed through wall

TR R T e A,
ed@%ké‘ﬁ?étcoﬁ{pd%ﬂﬁﬁﬁel éogdmﬂéhs Or s@EpEmIsibng, ehdtdwcu rrently

present 1 nvention. [n this enbodinent, the i

cawglling Henosmeppblysterts) inprsh daer 9. cEe gpp,\éergble P rs{ drug layer
S PRGBS e e SaRAnBa bR T SEReRinues

téhtb@ltr@m@n&ompahmewehdﬁmsh[lagm chillthuzest’imeswell As
preferred enbodinent in Figure 1 il tes a

cteearecof finhgdaty lexer 39 ang ﬁ@cpgmdéyg rQPGHESy fjyid continues

R
SRS SInvld masnet, lrug ¥ t@emdﬁﬂn&m apelmunugl mannpzeyer an

and alter release rates. [00088] In operation,
f extended §ing Beriotgest i on of dosage form 10, the

MQ@ ﬁ{&%gz%rﬁébdgihﬁﬂg&g@e fi bRRsw RIrd c%%o"o'}‘ié?ﬁ?)ush layer 50

through wall "5 20 thereby

C@@M@ﬁke@ @siriotishilydactiyd mpoﬁ@wtes)d butdossinal Q@wtamﬁ_ﬂtlve drug.
40 into deliverable co tjons
STBEW@I@HV ARHVE BARPR nB@ﬂ ﬂ/‘n %‘W@I '?Vﬁr g(?h/é’ 'CEﬂR’ co%prlses an

085'??1% LYEEAE % Hr%”oé Mﬁélyﬁﬂer sT'h%vg? fekanb) rrde frlecular

drug a er seco dr 4g are rel eased
t vetgigs w&mh exlﬁiblt awvelling ab ﬂmdtls mJ edesuchrthat significant release

Sabihessrasmobauges hranon Bidy shgs ik aiedh' Addfichdlsxpipients
d%gsh Eéﬁﬁdé@ REFEASts, Bhiibdd&emtdniesiordrs ity aitb bedncluded in

push layer 50 conftinues to swell thereby driving
c posh et 50: eTleathird companentriayerds referiggl toshereineas aa

| gégaéﬁ?éb@%%‘sﬁw"ﬁ%ﬁ stg s aS HuieR iBHRES, N BsREPbBfher(s) swell
Capm Juiast thé)d%'hvén%blewrug)mmm»on@frt‘ne iseabhy component

active corrponent (s), but does not contain {
drug layer to thereby facilitate release of the drug formulation ?rom H1ge dosage

form.

[00090] As described in more detail below, first component drug layer 30
comprises osmotically active components, and a lower amount of active drug
than in second component drug layer 40. The osmotically active component(s)
in the first component drug layer comprises an osmagent such as salt and one
or more osmopolymer(s) having relatively small molecular weights which
exhibit swelling as fluid is imbibed such that release of these osmopolymers
through exit 60 occurs similar to that of drug layer 40. Additional excipients

such as binders, lubricants, antioxidants and colorants may also be included in
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The osnotically active conponent(s) in push |ayer 50
typically conprises an osnagent and one or nore

wommpuiogner (s) having relatively |arge nol ecuP@r/Uus2003/023433

wei ghts which exhibit swelling as fluid is inbibed
such that significant rel ease of these osnopol yners
tifrsotigly layért 30.60 does not occur. Additional excipients
20 such as binders, lubricants, antioxidants

d0088%ht §eﬁ;99d srag layer A,Q(gqua%rééqshpalwglﬂopg);% IanBagjmiﬂuere with
té@lé&ga% e éd%?‘?éq {Spro%id?y ér‘?@sﬁ'@)tlﬁ %ﬁmw gfadiént for driving

expan ayer since, as fluid’s inbibed,
tihed cﬁmmanl@ammes¢nmm1mentathm@lrsmea@taangt20temd for formmg a

gf@'lb/%?r Je1dru Farrui i wiien e Bl BEES e SRBTGRG ey
T AEmdkay gif?i'ﬂatflé %be@ﬁdlﬁﬁ%@@ﬁt 2o fefefred tOGRESIh a%Sa drug carrier,

descrl bed in nore detail "below, first conponent.

| byteno 89Moticaliyr active agamby’ p@magpnacsuv@ a@cﬁaﬁoﬁ@wym Cfgﬁade It

ab%%geéﬂ%ﬁgqur&éﬁg {éggq%%%r%d%héggg%gﬁ% idh (?/F%%fﬁom this second
.ﬁ@qag@rt Which tontalies 4 hfgﬁfer‘p@cﬁmﬂﬂﬁﬁfof thaigvémyleirug in the dosage

es an osmagent such as salt and one 30 or nore
ofmmpm 9&|m1b(na)tlonamtmﬁ1ef salbin thelfiystsdrbin|layay] cafpepent, provides an

S{%ﬁ’%ﬁ%&kéﬁ%@gégtﬁb 6t§ rﬁgv%l loésrrgr%tlrgi aflegéjr c%l.ﬁ'ragﬁf‘? H?ggcendmg

6fhtgccurs similar to that of drug Iayer 40. Add|t| onal

exci pients such as binders, lubricants, _antioxi dant
a[ﬂi)Q&ZI] orRmigdayerAQhas afigherceantent r,aﬁoq@f@@ drig than does drug

%Og‘iﬁ% ﬁé{[é ?ﬁ@%o%r%%ﬁﬁ%ﬁon o Hﬁﬁ W’M% firay&iu gquer 30 to the

ayer &4 pal I peri done in

aaoﬁ@bntratmeofvurug in $6d sedat drig) Iayem4@; isauatteinetiat less than 1
provi de an osnptic acti Vi ty

P Bat orefeobliieadraniass o plo s SerrLgP TRy AsCEpding

r ng a 5 deliverable drug fornulation upon
ﬁ% q?relg%gg]f fluid. The excipients may include a

S{UGGQ’«H]G Brgpayei 40 negealso cahymisesiter excipientesethasadubricants,
a drug carrier, but no osnotically active agent,
" BURFSRICr such as salt, sodiumchloride. It has

b‘f@@?ﬂr p[[)hr;(jg'églahgf ﬁrcﬁ"gg ie\l}%‘r 300N urfHErONMisds éﬁy(ﬂrophlllc

ayer ch contains a higher

ppoRenér carrief. The hqdmphilllc phiymer pramesjamgtmlqm ther éfug

et oLtk ool e

AP S T s i s g

t HOOaMtd mo&aemmbergaverage molecular weight, including poly(ethylene
oxide), poly(methylene oxide), poly(butylene oxide) and poly(hexylene oxide);
and a poly(carboxymethylcellulose) of 40,000 to 400,000 number-average
molecular weight, represented by poly(alkali carboxymethylcellulose),
poly(sodium carboxymethylcellulose), poly(potassium carboxymethylcellulose)
and poly(lithium carboxymethylicellulose). Drug layer 40 can further comprise a
hydroxypropylalkylcellulose of 9,200 to 125,000 number-average molecular
weight for enhancing the delivery properties of the dosage form as represented
by hydroxypropylethylcellulose, hydroxypropylmethylcellulose,

hydroxypropylbutylcellulose and hydroxypropylpentylceilulose; and a
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| ayer 30. The ratio of the concentration of drug in
the first drug layer 30 to the 15 concentration of

wa@leag/01098t he second drug |ayer 40 i s mai nt ai nePICHUS1063/623433

than 1 and preferably less than 0.33 to provide the
desired substantially ascending rate of rel ease.
[ SSIPQaTyIDTegidbagkof 2000ty 74,620 oumber-ayetgssmolecular weight for

(oo G pespertos o T dasagh BT 2ieRyEed Ahqngese
ﬁ@g?@'gﬁfﬁrétﬁwﬁéls’wﬁwléﬁe ORRIcY B 00 H00i -£300,00@ number average

I'i'c polyier provides a ParticLe in the drug
cmofessilariveeighh aCauiens thajarede i thengasitie enyirprigent, i.e.,

del i vey. f th ti [
oFtopisile arga, 3 pdSedb e Tale oxi de) of ° 100, 000

' LQ";’?E‘! OQRhBHBhRleraRitansgy Beligsotherateeirgbidrug raylendOngnd/or

hyl ene 25 oxi de), net hyl ene_oxi d

I
potug(layery3@riaclode d@ybmrg%s%ﬂwmi@ﬁ §u6&;iqg1§§?s,h1qjiﬁ@c§ivity to be

| b et hyl cel ;
Pt ARRea st Olfst BeliidiiR, Shet Caltihyfare3 pofhise
PRIoho8LEEH dridea! BrRaroraiddsand pblysegcharfaasy (Reptesentative

car boxymet hyl cel | ul ose), pol y(potassi um
caxwm{aeenﬁlyn@énalmd@@)ns o PBF9A PeIMM@Rs Produced by the

BRSSOy Pl e ng e diose,
3@@2&%,%@&%& ANBTHOR, m?wuhmﬂ thenkikeg hPreferred mhaltadexgrins are
oL BB Ty BT L B Bty i O

r

r ) .
hgﬁ@ﬁ@ﬁ%ﬂpgﬁ%ﬁﬁ% fcgéw%q %tggangno ten 9-20. Maltodextrin having a DE of
hpdrokae bepyifoend 10 belusefulse; and a 19 WO 2004/ 010981

PCT/ US2003/ i '
e R o BB Sy B o oo
tRGof l/vt% e@ﬁ%m,%rﬁﬁoéiﬁ% fRARAEDY 86Mpré¥stdreof 81 carrier, the

anong ynmers are the poly(ethyl ene oxide) of
1Qud)Chd otBedeRbipiemisthe onavayarge nol ecul ar wei ght .

Carri h i : . !
oot i WA R indon v

v 1 t . .
35 bt et grsqsaphoan b e

cam tbt[mﬁaﬂxriaaﬁsn ohtite agi Iayer, syicallyiama cormeentainieg tha egmpound,
to be

.used _al one or w,th other

c 2egorytl i & B6s Ao b oBPTaRH ey, M mepns e

aﬁﬁ?&%iﬁ%ﬁﬁtﬁéé meRideRgRhareiBhasprag dkjingx siepings lyophilization,

i ncl ude |'t odextrins |.§.,_gfucose pol ymers produced

bycrusting hyrihding.gesmiling dniereniaipg Ndaghenring ugiadyice the

COhRRhudd rr‘r%c'ro%%é’r%%le &lzé'.c %S’process can be performed by size reduction
equipment, such as a micropulverizer mill, a fluid energy grinding mill, a
grinding mill, a roller mill, a hammer mill, an attrition mill, a chaser mill, a ball
mill, a vibrating ball mill, an impact pulverizer mill, a centrifugal pulverizer, a
coarse crusher and a fine crusher. The size of the particle can be ascertained
by screening, including a grizzly screen, a flat screen, a vibrating screen, a
revolving screen, a shaking screen, an oscillating screen and a reciprocating
screen. The processes and equipment for preparing drug and carrier particles

are disclosed in Pharmaceutical Sciences, Remington, 17th Ed., pp. 1585-
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raf fi nose, sucrose, mannitol, sorbitol, and the Iike.
Preferred mal todextrins are those having a dextrose

weowiswaloence (DE) of 20 or less, preferably w Pen/aSIOR3/023433

rangi ng from about 4 to about 20, and often 9-20.
Mal todextrin having a DE of 15 9-12 has been foun%i to
btb4s€986); Chemis Epcinpers ytandhoolsndety (i kgeppadl-13 to 21-

V\%C}D @ 4)’0%%5(8' gl |gigbfePI Ega qu@bgsﬁt@eé! §élg¥c !3Pa|1r(r)oﬁ,1})/ ‘I.}’@E‘NO.%YPP. 813-
5@7431 dﬁ@ﬁqema@gblﬁé o Hixgotf; ippl. @At F03R61 990, | ayer .

[OOO ayer eformedfrompartlclesb

c[@ﬂﬁBBljt |F<mst dh&layer p0 @QUM§G{>‘?P@“§GE@0Q# iny gy agdm UEﬁq%"th

fgeﬁggtgéfq%];p%@ etarqépgerr%go ¥ o&gieoe% 5%5@3#%%ﬂwty grécﬁgnt for driving
CIANE $idhh BE AEmaPaRdEmentaesugh mn’abmhbézmmmkéfcmfdrmmg a

the manner of the invention. The ng produc
F@%Itwecatdg drug fergeulgicmupar imhibitigs o f?/fﬂaﬂy?fh& I@@pﬂﬁdﬂay
n%gﬁlg éﬂ%ﬁ&ébﬁﬁ gus%@%’ IH egg Lérl%kgltégg"teﬁ% Egﬁ‘élh'tﬁa drug carrier,

Nh§d @A dedndticdllg astive agéh’e i.Br, @cre‘s;smmgerkb,é speh fasraadid ®ther
size reduction equi pnent, such as a pul v

nexeipientss $L@gl'ua§h@r§9nbs(, Mﬁﬂ@ﬁ% iy May A SQJ F’FN&?'H@ y Zel has been
Cﬁ%@t%% oung tﬁaﬁi‘lﬂgﬁ rfw%? do’mp rﬁﬁ?u%‘ég@? 30 ddmpﬁses an

rati

I matlcally alcftl\/lezwmmmént and ariowef agwlunpof aeﬁw&élrug ‘raan in
coarse crusher and

j in qe
p&PEqnd eomRANBRt JUGLRAYE] ‘f%@“s‘ﬁ‘%?"% F‘é‘éﬁn‘ﬁag r?‘i‘?c‘i’ Jglggse can
ap@ick&#bY tRaH &%Khdeg és We? gueftidn o é@c@hamgn@até c pgdtionally, with

revol vi ng screen I Ng screen, an osci | | atlnq
stheclew doskseof ;milmrldoamdegve@drfm a dosags vees ead thadow

Lol el doPhiTpha AL o el 310k cutRALS Giffias been

[ d B proliee ¢ ééﬁs@@nv\@re?d&ém@a FaIcEGE L PRRINGA33

em cal Engi neers Handbook, Perry, 6th
Edubstpptlalmaa@mgznatem r@lggsapveoag NEAIs. of

@‘@jgﬁﬁéglﬁ gl vmpé‘o;ﬁfféged?\fﬁﬁgp@ frst Bug fayelypically
p%om?ﬁBéQ%n(d&ﬁQ@ent[é?ﬂﬁ@ﬁé oFidit démtmdlmel'(sﬁﬁavmg relatively

conprises paliperidone in an adm xture Wth sel ect %dthat

esoigl mnlesuwamlgldtswwmh exhipit syellhas iﬂé"dd(?t'mbi"ft%ﬂ suc

eﬁ%ﬁpg%tﬁgﬁfrste%%gﬁ& %’yﬂgtjé@ gsfor %;S‘lr%mlnar to that of drug

dedyereupabl e drug fornulation upon imbibition of fluid.
The excipients may include a suitable suspendin

aQ%MOQiI EBisstrasbigdayar mEurals CRRIPHSE raﬁiglt@@ pé?lglengmauch as
a?l chqqgtIh@ﬁ%ﬁtsagﬁﬁé’ﬁd%g%d dolGrant@n " Osmagent, * such

[000101] It has been surprisingly discovered that the ratio of drug
concentration between the first drug layer and the second drug layer alters the

release rate profile. Release rate profile is calculated as the difference

between the maximum release rate and the release rate achieved at the first
time point after start-up (for example, at 6 hours), divided by the average
release rate between the two data points. -

[000102] For instance, in Example 1, the drug concentration in first drug layer

30 is 0.8% and the drug concentration in the second drug layer 40 is 2.5%
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10 excipients such as lubricants, binders, etc. my
al so be included. It has been surprisingly found that

wob@n/0it9sst conponent drug | ayer 30 conprises BOT/US2003/023433

osnotically active conponent, and a | ower anount of
active drug than in second conponent drug. | ayer
aesmltrpg avad.33 mm ba’gveait thedworlgyersdbatpipvisiesca éQ%EﬁleaSG

s el e ihaet fodac by gl ESgRIter B G provide
qﬁ!&)‘rd oeFélééﬁT}eﬁe ¢ppROSIoper Highndtuglsdnkentratiom vatto prfoduces
total in the first drug layer 30, the additio

dass abeandieg relepse ietes @sprhoWne Rigutnai ol amarug corgentiation

termned re 7
TebR TP wegi M BDYF 5L b pelefse Ry S tess
qﬁgﬁtg,q:@l l'y active conponent in the first drug | ayer
ypically 20 conprises an osmaagent and

o[enan,esy ﬁem(lal)ly,htalvamgee@rf@md/@ redyggd salbndBe it drug layer 30

\Qﬁgﬁ itéﬁes ﬁ?‘& rgigs%g@' %tﬁsié@]g r{%g%{)'l %&eérjrgbl?h\}yfg%’g ﬁ%gs)glt is added
BPcqerHse atetlide diepd Radbalit 5dr UGN hieay20% 4alt i$ Gdded,oi;he

First drug layer 30 may al so col se_addi ti
ease@qﬁeer@(tgcgw@hslgge n'gggﬁqu@r%oyp Lf}[ﬁe; Eg;,u{é 'K eamount of salt

3%8&;%@ qﬁgatrf?v@@‘i‘h& BlALABL Hscelifigteleast ?PeSpRﬁi@éhs at least 20%.

I'scovered that t ratio o
COD0a04] &t hasbbeh wagrisirgly Hisceverdubat meeasqm‘:dlmgq@te of release

second d I [t
e onhsode b ohos sueetear LT ALSURY A shicacy over

G oF R ARt 18 sl sipsancaly

(f?rb srdanTates g&t‘eléab@ ogel) profiingedepeodst ¢fdimeer age

rel ease_rat t '

i 55 B A 1 B R P
f éﬁdtdlﬁﬁ fRGrarft¥ boﬁ'p §’ Fbrhhandsitge surfactants are those
concen |on|n ddrugla er 40 is 2.5% 21

maag#mneamumrbmmmad 2 swichiaggpolyethytenesglycol
rati o between. the t

DR 5 LB B Bt
dbyGFGRsE mofn%blé%ﬂe f@ély@xmﬁweﬁé-zdémbmm tharipeeitate,

rate curve sl ope. rug concentration ratio
ppouoxgsthyleaeszmsmmwgte, glolyeitniens-4Q -stkataie; podium oleate

u conc rfiic
gP 8@6*&? ?F?\a '%B S%ée%é'eocg%(gfr i éét%g%r?evsg P%}é Eelluloses
ﬁg{ms hhR@uthst4nd b%&hﬁ@éd Sianthey, |c¢l|ulbse@aad¢eﬂymém.md
hat reduced salt in the first drug | ayer 30
Representatlve disintegrants include corn starch, potato starch, croscarmelose,
crospovidone, sodium starch glycolate, Veegum HV, methylcellulose, agar,
bentonite, carboxymethylcellulose, alginic acid, guar gum and the like.
[000106] A representative compound of paliperidone having antipsychotic
activity is immediate release risperidone, Risperdal®.
[000107] Blood plasma concentrations in a subject may be determined by
clinical assay to determine a correlation between tolerability and clinical effect
and blood plasma concentrations of drug. The present invention provides for a
period of delivery utilizing a substantially ascending blood plasma

concentration profile.
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al so reduces the rel ease rate curve slope. For exanple
when no salt is added the release rate curve slope is

wabmn1®F1 VWhen 20% salt is added, the 10 rel eRCBURSZNE023433

curve slope increases to 80% See Figure 4. The anount
of salt required to provide the preferred ascendi ng
r[aoaaa&] Daxsegprformss of the prieseahisventivg haye gonediug &eler?aS@ Too

S U R0 € SRS B rbBR g Y s s
r@ﬁéfﬁbiyaé?bbtér)thaﬁ?z@q{dﬂrs Cdhcfsle e p@lﬁmﬂdomerfor a continuous
['tiplé dosi ;%2 of i mediate rel ease dosa e faorns as

vriochef tirne of abouh PR \houss.z After@best opahesr Hllavdngase
HGPaPEH R B BB Tl b o SEGRR HB Bt ey oore

anduBstaniialfosscsriiing rdtetdf release teataontinéze figrl apyolofiged period
the surfactants are those having an HLB val ue of

befttivee of gbeut 1@ hourpgr Mgiieh as pol yet hyl ene gl ycol

ﬂ]@ﬁgn@gfﬁlgﬁ‘ 5@ o? y%r%’éec{ ﬁf%ﬁ? hgwagggg"tcs) gtﬁ’% Btbgﬁébe of an external

I NRNQ oS sH ﬁs lmmén/%d/ bldlt)t_?lwé}uﬂﬁr o0lis Babsﬁa;nhah:;almperm&able to
pol yoxyet hyl ene- 20- nonol aurate, po et hyl ene- 40

e taskeas of GlnAdpam s TaGRI HaTPERMa A B gfan As such, it
n? Sehdp ﬁjaggthl;%rg fﬂeogéléﬁﬁ\fwgém dﬁérﬁ%%b %ﬂnﬁéb@ﬁl%ﬁs used for

and Cross arc | ul oses
afofmire) w129, areRegseatialiyt avheredibiles and csgbatarélally]ma@ﬂ&le in

corn st arch otat tar roscagnel ose, 25
chigigaical cf@'l‘dé; ‘érdﬁﬁ Eﬁ‘\ea " Veegum Hv,

|16ﬁeﬁ#r% aﬁilgg golyrpﬁgtfef‘fdrﬁnng wall 20 comprise

carboxy inic acid, guar gum and the
I sémaper[ﬁwbwabm@pow@seaemtparmeablspmmlymers and the like.

P Seh e Ag Gty SOIOSH FasrceppaRAhdrs Shubgalyigoe ester
@%r s Dt}r@g‘%n&%&gp& zﬁqéré) Ravé B dedft®of stibsmMtiee (DS) of their

I cal assay to determ ne a
canhyedlmglmsbeﬂutan‘rframlgeﬁedbr tharyO alﬁdoéi, inglesive e Qegege of

d_ bl ood trat

" RoterhiB F ST ke SnGe MRl MaBas Sl Aok WorBl65 Bbinaiy
Pﬁé&’ﬁft dntthaldnh aﬁ?@@bwm Rt ap AsIECced by aetbstituiting group or
pfofile. 22 WD 20047 010981 PCT/ US2003/ 023433 oomg

Dosaygstéd inte aﬁbthaﬂ@rpwés dhe anhveradlerpseait ean BeRania ]y or

 BuFEiiaNo et L orRLBERED SRyt RN ko grovh
IBRXE! haldgen 2@an’@©dﬂ<§rl aiyicarbaates auwlmarbonammmmlfanate

conti huous  peri od time of about 22 hours. Al&%
ablysubamate semiperaerkblg BOIBRT IArEYNcgiasRs. AR t ﬁ'g%é"’hefem

F HILREHI O RIS SRS MBinP RO MRS BRI SaRbbRatERsC aRl preferably
from one to eight carbon atoms.
[000111] The semipermeable compositions typically include a member
selected from the group consisting of cellulose acylate, cellulose diacylate,
cellulose triacylate, cellulose acetate, cellulose diacetate, cellulose triacetate,
mono-, di- and tri-cellulose alkanylates, mono-, di-, and tri-alkenylates, mono-,
di-, and tri-aroylates, and the like. Exemplary polymers include cellulose
acetate having a DS of 1.8 to 2.3 and an acetyl content of 32 to 39.9%;

cellulose diacetate having a DS of 1 to 2 and an acetyl content of 21 to 35%;
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a substantially ascending rate of rel ease that
continues for a prolonged period of tinme of about 16

whown®181 nore. [ 000109] Wall 20 is fornmed to PET/US2003/023433

perneable to the passage of an external fluid, such
as water and biological fluids, and is substanti al IZ o
i cgdletosedtibeetate hﬂaOmgfaeDﬁazfs?h’gJe3 end@xn agriyl epient of 34 to 44.8%;

SIS iR A P A o

HiHYRF 1US 8fd fOproplaytostebbi 38@°/étrc§e,lla&mrﬁoaéﬂey
none di bl e and substantially insoluble in biolog

f propétsatie: han@gtareawtfybcmﬂenmf 1184ad8e ppAmAN ﬁ@wlmqtent of 39 to

PG RIS HEe Bl B OR SeAV LA Ao boffPrf BFR'S £53%, an
C&%}bg@%@moﬁwdcdrnentl ofleD.2 tSUEh, mided hadloxgbegmtestof 2.8 to

ose esters, cellulose ethers and cellul o

eéﬂ%,bcedjulﬁaesacemf@ wayIae bavieg Pl b8han acaiggniest of 13 to
i uaﬁtgi’f{ @Vtyﬁﬂ gﬁR@rﬁ g)ff 9&*{@ I3©% gm}sﬁﬁi\rls%gé%%eod’cgﬁte ®bving an

sal&@tw dotiteanof( D) 29%2 AUt ameteagef mmsefy@farmyai hystraxyl
groups ori |naII 20 present ?n t he an o % % h
ueentenhat O t@%gﬁ &elyospg triacypies WMHQ 8{1%] dp 3, suchas

T
Cgﬂ}{ﬁééee ?ea% I@iSEe WI?H{éée Jé‘ﬂugﬁt | tB J’tﬁ%@sé‘elldﬂbée
Ofrigieisna3itie fandschQLdse tab#oaprrmdte, caelludn&wdiles‘wrsjnlawngla@ls of 2.2 to

gilzgl)%ah Egl S%sgf %q?cgq%e én%elgjlgsy%& a‘ll tgﬁgelgjlose dioctanoate,
SEARGISBRAPR A, KB thé AkeN A Sﬁ)@doéelluﬂ’dee serd isken as

ere ofganic noietles contain fromone to
t pellulese ackiate aalemxte, acitliigsechestats yucdinaie eellulege praftignate

t 3&3&33@%"%9%%59#%%%%" B BT Re R BaRt 8 Cetlutose
P?ﬂa]&g hBQta‘?{oa?@'elﬂH t‘%%k@c)éé}h@errﬁ@bbléﬂ SEgmaraard Riewn in U.S.

se triacylate, cellulose acetate, cellul ose
dPam:Nce 4 eévmvoeed theyacan beeyntt@smmloby peacedygrgs described in

t Enceippadiaes olyime lefitg, dhal'f '_ﬁéb;i]a,t%szsgm (1964),

thﬂe?écﬁ%ceﬁ’@lﬂl@h@?ylrﬂplNéﬁf\&)ranWde cel I ul ose
acetate having a DS of 1.8 to 2.3 and an acety

c §000:412] oAddiional sEanigesmeallel pAlyyersdios éeining Wﬁalkx?fh gomprise

CBahleks s AR eSS Bl oS Bt

h@élllﬁl@s@ 2otk n2eth2l carbachats) celigloge dimetiepamafoatétate;
4.8% and the i More specific cellul osic

p@emmrsneahie pelyaseidpusoPesMeaPIsRRIKUrSRRNGS sgmigergReable
A gg fg?%e% SRR, &R SRke sl 1i9eR, sefhibetRESble polymers

formed by the coprecipitation of an anion and a cation, as disclosed in U.S.
Patents Nos. 3,173,876; 3,276,586; 3,541,005; 3,541,006 and 3,546,142;

semipermeable polymers, as disclosed by Loeb, et al. in U.S. Patent No.

3,133,132; semipermeable polystyrene derivatives; semipermeable
poly(sodium styrenesulfonate); semipermeable
poly(vinylbenzyltrimethylammonium chloride); and semipermeable polymers
exhibiting a fluid permeability of 10° to 102 (cc. mil/cm hr.atm), expressed as

per atmosphere of hydrostatic or osmotic pressure differences across a
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propi onate having an acetyl content of 1.5 to 7% and
an acetyl content of 39 to 5 42% cellul ose acetate

w@e@pioorsat e havi ng an acetyl content of 2.5 toPGEQSEN3/023433

average propionyl content of 39.2 to 45% and a
hydroxyl content of 2.8 to 5.4% cellulose acetate
lReiip&rinsedisieivigl. aT iRSpollyniers araknawatty the anttiad. SoPatents Nos.

to 15% and a b | 0
@é’mn%b%@ﬁ%@“%%«%n@%i&é&%%@@_&Mﬁ“ Sagicof cindfi PBRmers.
)04 0 d
St R 7 PCRREPrSSs, Hiefdiahd, OHETE 2 2 havi g
@Glf)?‘i 'r 3;1- W?ID_2(|3 ma?allso zwlrr;pr'mlel afloscegulating egant, The flux
cellulose trilamate, [ L m .
PR e e T
g&leer?rlfe%bﬁit{‘g}’ﬂggpfrgp Wal® TRe flaxfegslaig agepethnbeseflux-

I'succinat e, se dipalmtate, cellulose
riineimpagent ared fluk-deeredistngoagardt d heaagentican| he presgigeted to

TS ot E" BB B R el forase

| 2PAE to ARCIITR R waklratb ofenasskentiallphydopatie, while tho
g‘éz‘%ﬁﬁyggjv%ﬁerat e palmt art e, celnl ul oseI }gc{;t atpe | | >

hbpt progiaice, a aradked deticase tShidsesunbias wapy gypassenfially

nown in .U Pat . 77, .
et Top GPbE0tel B GudTf R frarire) By EaREnere
ﬁef&b%fr&%‘ @dlﬁﬂ_o%ﬂ%‘ﬁ@@m‘i@bzgveiQMn mare.pPhe IR&x-ragylator
(1964),” 20 Interscience Publis

_ : ers Inc., New York, , :
W&g@iﬁm@iqdmmw%ﬁ @é@h@'ﬁbp%llyﬁkkb’lﬁ?@r%}/%?’ R‘QY‘?}N&“GC"‘"S’
-Boverers BER R ST AR URIFRC PR AR eMgtors Igude
2661 atnglerit Glytolc30th @wat 800 c 500414006, 6000 and the like; low
di met hyl am noacetate; sem permeapl e pol yani dB'
sendamlanih B plsrauichiafoedy By e s ebalsButylene iycol and
su S ; i i .

S RPIoEE b e, BRIy ERER kAP s RRIRE S Hoptnedicd

gb?l@(ﬂt,ﬂlbl\tgan@dgdll);’;%ﬁlggié@{hmexaaedibbpiaud;émle like;alighatic diols such as
atents Nos. 3, , . 3,276, -3 -

3] suhutytreelcy), éﬁquqtgmeté)ggp%g?jgzggbﬁ%}f@g(%a}%pglgng glycol, and

dhehiRs el Pind-ffdis sGdh 85 glycRrike St 2PabaRindNol, 1,2,4-hexanetriol,

3, , 132 q)?e ol

. sem per nea ystyrene derivatives;
se[6,pdrexanbtriol aAdibe Yiksoekters suopramethylansnglyeyl;dipropionate,

i E%f;@"@?glgﬁau&%% é&t%&%ﬁg@f& tpi;'}{gnstgtﬁ)ég mﬁrﬁl%cegate esters,
L %Hg?p{?ﬂké‘? Wéééﬁtﬁ/ @fsefér%osﬂtﬁﬂ ehRarcdrs Gncludlé tisergroup of

: ), expresse per atnosphere of hydrostatic
odifosciigriat bjpakssapalyrier pelyexyalkylere degvatives aigropylene glycol

R 105 T R RAn GG RSBkl d e
phthalates substituted with an alkyl or alkoxy or with both an alkyl and alkoxy
group such as diethyl phthalate, dimethoxyethyl phthalate, dimethyl phthalate,
and [di(2-ethylhexyl) phthalate], aryl phthalates such as triphenyl phthalate,
and butyl benzyl phthalate; insoluble salts such as calcium sulfate, barium

sulfate, calcium phosphate, and the like; insoluble oxides such as titanium
oxide; polymers in powder, granule and like form such as polystyrene,
polymethylmethacrylate, polycarbonate, and polysulfone; esters such as citric

acid esters esterified with long chain alkyl groups; inert and substantially water
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3,845, 770; 3,916,899 and 4, 160, 020; and i n Handbook of
Comon Pol yners, Scott and Roff (1971) CRC Press,

we@vel@sd, OH [000113] Wall 20 nay al so conpPCEESZ003/023433

flux-regulating agent. The flux 5 regulati ng agent IS
a conpound added to assist in regulating the f l[J
pmpmaababietfylm resing aonmpatiphe withiceflgloserased wall forming

e{n#ﬁ)é Fsg %etbgqlhagent can be a flux enhanci ng agent or

8 agent. The agent can be presel ected
|g@oo’i 4] ERREr PiatdiRis ARRLDE mmdeaundhélsemlp@mmmemmn

roduce a marked increase in permneabili

t
omtposition fasrimpesing fexbilysast Plangstior er%{mflw of hiing wall

téj)ol%sg? &é gﬁ& ‘JJ;§ Egﬂdéeﬁ%?f %@qﬂ %ﬁ%;ﬁ\aﬁéhii‘é Hﬁadrir\é;clije Phthalate

Ylaswarsratstichias dibenxyiphtivdiate, dnrmypmtaalauetmﬁymatyl phthalate,
generally is fromabout 0.01 %to, 20% ag ﬁ)ﬂ h% te. di
rafraightTatiain phihalaigs of sy to elgwen §af heps; Akisgpery! phtnalte, di-

5§+@£¢§E§9}1§1 % Eﬂlﬁhe ﬂﬁé Hé?ﬂ rﬁ?rfﬂeltﬁcée nong%thsalates such

aéﬁitrlah,@tth d:ﬁectyTamlatd efplomdlmnhlaﬂa’m $n-n3uc|tyjd1rzyneﬁ|tate tri-isononyl
ethylene ycol 300, 6 400, 600

atﬁmqnﬁg q, ,spggroqeoq@etﬁ@ |§egytgpat§e¢%¢ﬁl 8 SgV gé)ra gﬁo %@d the like.
PRhY Bf’rﬁﬁiﬂt %ng)llﬁt%fz_@P |r|1§%a)ﬂ%?/ﬁ Riedrsd rﬁt‘éﬂ thefgin is about 0.01% to
mylen ycol :

pol'ya e polya kylenedlols such as

DM%(\&enghprmmmi ol), poly(1,4-butanediol),
k150 TR 50k 8 o I e, AR i flshanle
+c{rﬁpbsiti$ I ﬁ@%ﬁﬁﬁ)’éﬁ?@d Qhéﬁ@bmefh'ﬂWlt&thE%cbhHQ;omponent

ene r| o S suc cerine, 3-butanetriol,
1dr2ug4|apep<m a’snhludtrated;rel,:@urfeit anan cpatacang |ayesedage@ngement

N6 penagi gy St oS s lsRaeh B aure & TPUST Ber gotHbRE o
t)dl ﬁ{e?ltlaétclﬁﬁt%@s 86 a@uBous aRBidlbgichl fiisd aﬂdegs‘:\mﬂsl ty push the drug

erred flux enhancers include the group
dccbmposmonethrdugb\othe@qi(quh@dew@py(ﬁ(pg ré}@ylng suitable

d f
Epibon‘Sap Bl By VBBl nauf 800 Smalapetcne
pB&ﬁn@béFy%%r%Lé?étév&elﬂbslé Wytiiophilicapdiymers thait Imm;acm withi water and

both an~al kyl and a kox roup such as .die ¥
phghedus btolmlﬁ%'tfh@ﬂ@émwweﬁwr%paﬂ@ to @jhigh ﬁ‘99 ee, typically

E%ﬁ@f@@e% zsidfo ‘ggb@ﬁ%h‘t& %@@(ﬁ gﬁg’ﬁb %éH Bk non-

b@fl%!é{ml@édbbﬁbﬁis@g%kdtﬁ l(bifuﬂ;l{m a psaﬁetmds&mﬁodlﬂ;]m'tﬂlame lalnleast lightly
sul fate, barium 30 sulfate, osphat e
 biasalinked i Biaate R IRRMTELBHREk (h4dh ol g Pod. SANGIE to exit

pﬁ%g?%%é ferPW?I Us lﬂrmﬁﬁﬂ‘gﬂﬂohﬁnéﬁtr mééﬁﬁaﬁ’&able

yrfeth acryl ate, polycarbonate,
agdmipoisitun lfscretametsw&hm ’dsnecdmsagecfotm |dc|r|ngc11|sd)mzra‘@ve;llfetlme
esterified vvlthlon% I??Il % gé U]% i nert. and
s [0RQH4li Bppgps@@{@ sof tluid- |mb| Ing~displacémen polymers comprise
members selected from poly(alkylene oxide) of 1 million to 15 million number-
average molecular weight, as represented by poly(ethylene oxide), and
poly(alkali carboxymethylcellulose) of 500,000 to 3,500,000 number-average
molecular weight, wherein the alkali is sodium, potassium or lithium. Examples
of additional polymers for the formulation of the push layer composition

comprise osmopolymers that form hydrogels, such as Carbopol® acidic
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WO 2004/ 010981 PCT/ US2003/ 023433 inpernmeable fillers;
resins conpatible with cellul ose based wall form ng

woradoe/i@Bs, and the |ike. [000114] O her mat er PEI/ES1003/023433

be included in the senm perneabl e wal | conp05|t|on for
inmparting flexibility and el ongation properties,
rcakboxypadiner, 8 pmymesgf aerylic pesgritnked WIHhaéaolsfaélalrsucrose also

%{tné g‘/FW?%? hcz‘%riﬁ |XF¥ 8 Mm§§ 365{5%% &é}%bg@ﬁ(ﬁ}wg} ﬁaYlng a molecular

Qﬁlﬂ & 250,000 Yo 4%@4@0@@;@1@&@ pcﬂyac&ylghtldeﬂalross -linked
pht hal ates of six to el even carbons,

MﬁtBBBW@Ua@lB indenrmaalgic @nhweﬂdgmplyrgﬁas t@fg)qo -rigs pq#yl%cryllc acid
ast |
ebitg F EOEPypE R AP B AGPOS Riva Rechf) pefn®
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di spl ace
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?dﬁbmamlhaﬁ@iowﬁkssdlmnts e dfroixtreatheneobf Typicapsalvents include
ayer conposition
a>c/:etone rdnljacetorlle alcohol, methanol, ethanol, isopropy! alcohol, butyl alcohol,
methyl acetate, ethyl acetate, isopropyl acetate, n-butyl acetate, methyl
isobutyl ketone, methyl propyl ketone, n-hexane, n-heptane, ethylene glycol
monoethyl ether, ethylene glycol monoethyl acetate, methylene dichloride,
ethylene dichloride, propylene dichloride, carbon tetrachloride nitroethane,
nitropropane tetrachloroethane, ethyl ether, isopropyl ether, cyclohexane,

cyclooctane, benzene, toluene, naphtha, 1,4-dioxane, tetrahydrofuran, diglyme,
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conpri se osnopol ymers that form hydrogels, such as
Car bopol (r) acidic 26 WD 2004/ 010981 PCT/ US2003/ 023433
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issued to Hartop

Lfrcﬂnznulshﬁléwrs@xeﬁlgtkﬁe Reeee ngstrajeg dqsggsﬁprm 0 ipgluding an inner
&%ﬁé 893, issued to Mchaels; and in Handbook of
91 Pol ynmers, Scott and Roff Chem cal Rubber Co.
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t|hQMdm€h§d§r8|tﬁu§:ﬁ|§3.lgﬁqdrwg§P&Igtfacdqaﬁgq LSS ohBosaaRlg
%ﬁ{pﬂ&&g tH?ﬁerd ?8982“ h?}a"ﬁngoé&%ﬁ d@%ﬁ&h&ﬁ@r@%lay@? 40 from

vity“gra Sss t 15 wal
ﬁgugratalygrganagents conprise a nenber selected fromthe

CI903A2AE. TracomBes e 6 PABIST fakprct 5 058 LR respect o the
"BSABSLIGh BF SBELA coRPLABA! Uillg &0l ¢ ana abutirtilly at e,

SSIum a hat e manni
Uigarmigabtié;tspich th’a’gdmgl fromgirog |Iaw;re10 ami ther c«a,ma@nqnts of push

| ey aq e pRpanisd s igang. SEEbE TS bihis wpter-insoluble
[§&9é-ﬂesag1’é¥§ 5&@%%\6%&? ol babletie arareplidsat ambrat and

conponents conprlse aqueous or i nert
Obgay!te:mpeﬂawmssand ataxgs. Mepraseriative waterangplubte polymers

R a0 RS B M e er o

a?ﬁgﬁﬂﬁ/@fé ﬁ(‘]‘ Iébé@t@'p%ly(hﬁitl@ﬂﬁ%thé’&y Jeee:ync polymers

hydroc bons al ogenat ed sol vents,

c;ucmamammagltsl, or &usinagif cB polvcaprelacione Ry (RGiiccosglycolic)

T LA T,k P bR P, 3578 A9 Butaciene,

EB%%onQ Uhyibn 2l p‘dl?ﬁyreneﬁpbly%traifm&tbyleaewhd halogenated
etate, |sopropyl acetate, n-butyl acetate, Eethl
5

|90b4m@rs l&epfaeentﬁtjvelwaxgﬁgp?}}mdq-(@ggﬁfgn eswax.

n tane 0 -
%%%’l {'ﬁ\fg ﬁ%ﬁg%&ﬁdﬁé %th{%@ %{%%% Ing'{l]tgk% C1s - C24 long
dlcﬁBinoﬂéttS}%mds esters of such long chain fatty acids such as stearic acid and
oleic acid, and mixtures of the foregoing. Mixtures of the above-described

materials may be utilized, e.g., a mixture of ethyl cellulose and stearic acid,
which is presently preferred.

[000122] Protective subcoat 90 is permeable to the passage of gastric fluid
entering the compartment defined by wall 20 and provides a protective function

that reduces the degradation of paliperidone under stress conditions.
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et hyl ene dichl oride, propyl ene dichloride, carbon
tetrachl ori de nitroethane, nitropropane

w0 ednactyBor oet hane, ethyl ether, isopropyl etherCT/US2003/023433

cycl ohexane, cycl ooctane, benzene, toluene napht ha,
1, 4-di oxane, tetrahydrofuran, diglynme, 27
70001 zapaﬁﬂerpa@n BANTSIrQRevidss a/ifabmatlrmﬁu@@tjgn deatfagiitates the
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acet one an al cohol’, net hyl ene dlchlorlde and
nestdigiants, @u’@rwaﬂyZ(bﬁeﬁefmleﬁrmﬁa e, alewingtgastids fluig to enter the

PR g Bl e e b PR S EBR B e cor

5h thERBAdrie st Crldspmrabierdrug fogndlasien |s4fbleéseﬂhﬁrom exit 60
push layer 50. Figure 3 also illustrates dosa¥g923form
3

1@7 dasd:rlhﬁdw@b(afe with sespegite trepembodiment offiigy
AT L oS PR e HRERE s 06 g HRcone

a@tﬁ’deﬁ%t%' comditidnl rsu bd&ﬁBQgﬂ‘bVIdbaH ieank d&yereduBing this
separati ng second conponent drug |layer 40 from push

| pgtentigldegradation.] The conposition of barrier layer 55

oA F5L 48hdrunl Sq iaY B e MEm FERERI Atefipis and

I aiaﬁp@ﬂedol Wauszcﬂs ddmiiperthegbitr aliowingdstyefiuiddosntert the
conmponents of push layer 50 are prevented fr

nﬁ&mﬁgﬂ”@m‘f,t bl suDstantial v irep P aB tdhe PaRsRIS dhmaterials
a?é%ggﬁﬁg c%r%%%teycﬁﬁﬂagﬁ ﬁfj ﬁ'ﬁé H%ll@&r‘a‘ﬂ)@éh@ ﬁm‘thétlon is

I ent an mper at ur es,

e 8&sedROmESEN6a bl \desorbed abnse Nmrlbl respebtytmethe embodlment of
i ncl ude ethyl cellulose, cellul ose acetate,

pbigpie Byl chi ori de, copol ymers of 20 pol yet hyl ene and

" 0811281 Ih 3k el S0 TBL IR @R oh 880k rAG a4l 30 and 40, and

suc as L or
palay Gpoakdate wegrauHtiphl ca‘dhe @ctive gggn’otbﬂ cir)Jg IamroBO and drug

I
P Bieedo: shoeriated briinsEa s MR erifs g Bomposft
p@#é’ﬁﬁg e]ﬂaer RRlgosdis St spisatiBlo® BStw@éIﬂtHéaéﬂ@mb@ﬁ’ace of

presentatlve waxes | ncl ude paraffln wax
admgplayewa@ angisd g papgaret, saridvibefiames, suréaqq/ofaualagoaﬂmer wall 90

o 8ot Aol Bl 2 LR on Pl 0B e Pt recuces

Sgrr?égég{lb#g? bﬁ/f%aé?ro %?ﬁfgogltg@;}@(rﬁﬁslﬁhggﬁf’éhé)f:oidmrtrrl\ent at the

medin toe ol peeo. paaucuiartyumer@thegélhyﬁ ssnaiIsgBor solution
o th ngrgl gomposfuon that is being dispensed is highly viscous during the
period of time in which it is being dispensed. In dosage forms in which there is
high drug loading, i.e., 40% or greater active agent in the drug layer based on
the overall weight of the drug layer, and no inner wall, it has been observed
that significant residual amounts of drug may remain in the device after the
period of delivery has been completed. In some instances, amounts of 20% or
greater may remain in the dosage form at the end of a twenty-four hour period

when tested in a release rate assay.
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which is presently preferred. 30 [000122] Protective
subcoat 90 is perneable to the passage of gastric

wo basisairosent eri ng t he conpartnent defined by waPCT/RS20a5023433

provi des a protective function that reduces the
degradation of paliperidone under stress conditions.
qaomapumamsgo mmsﬂmamM@oag oba flzstprafaeting agent,
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I verabl e drug ornmul ation is released fromexit, 60

aan depmvemntamewtwsuhste@ﬁpbwow*pr?@V@ﬁEﬁQﬁSn%ﬂ?e s not

ure 3.
essany gt]tﬁﬁg/gé ?agie? 37 h: %r{e?? os%;&‘sdrﬂgttsnﬁéuﬁb that the
Cﬁmmuln%mou‘mwgan Lmredwmm deliveseds frover mesdlu@0 gy be
this 10 potential deg radat| on. OOOlZ«gcgl nner wall 90
I

nfoynied dsoa eeating @ﬁph%l PYPHiNe COMRHESPPAICe ind

I 2B 1 Bnriel o8 s RSN RERCBAZS by B p Rt ideiREt i, an
| BpenttRabiRIucesithe degradadionalf pahpendtams in daugplaysi 8@ and drug
the core in the conpartnent. The deliver

 GyeaHE: IRATtpWans 1 BIeeARA T AP SAMPAGI NG Aligh cost, such

B8l RS Gy BRrRBP B Tl Sverfages Pnher wal o0 may

dbégo#m'e@ B8 s36oating difhlicanaler diad bomre&edemree

RN RS Gl G075 s EE5 AN, el o
cygm?ﬁ’ﬂﬁpﬁ'%ﬁd)ﬁ’ cgﬁ'&r{sgg%ll%anﬂé?%%iedf@é ?roﬂ@h?djﬁ)?]els gelatln low

duces ri‘ction ween the external surface
| axgecdar wailyi potyetiaylene 4Rideane.gt,Hess thas 1 @Qsﬂﬂad‘éV\bf

I
?@wéﬁatk&%‘?&@%@go réﬁ?%rg’oﬁg}ﬁcﬁﬁll easﬁg@ B‘fquﬁ&‘éqlulose
Sy g SR SR s,

ggnglI"nﬁtdﬁwy(?ykymﬁ«yladﬂalqslearegn hygspermspy neethyselluioss. and
hur@m{%e% > igrobtysaiohSs POl S Rp Rt hiving o
i e e s
i ydhexygropyl Icayldoseabgwngmumber average molecular welg%ts of between
80,000 to 850,000 are useful. The inner wall may be prepared from
conventional solutions or suspensions of the aforementioned materials in
aqueous solvents or inert organic solvents.
[000131] Prefered materials for the inner wall include hydroxypropyl cellulose,
hydroxyethyl cellulose, hydroxypropyl methyl cellulose, povidone
[poly(vinylpyrrolidone)], polyethylene glycol, and mixtures thereof.
[000132] Most prefered are mixtures of hydroxypropyl cellulose and povidone,
prepared in organic solvents, particularly organic polar solvents such as lower

alkanols having 1-8 carbon atoms, preferably ethanol, mixtures of hydroxyethyl
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t he overall weight of the drug |ayer, and no inner
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degr adat j on of | | perjdone .in ug | ayer, 30 and .dr .
g epnirgliopay coBplRByhe wersik e et FeBdyB it goating
heé'élrégioﬁ hi gh cost, such an inprovenent presents
substanti al econom c advantages. Inner wall 90 may 15

bpo0oci35§ dVhendnreratalh §0 ap forimed av arsubkeat depriwseasating onto the
.. [000130] . I wal |l 90 ' [l bhe 0O
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WA T Sa—

hyeii At PRENYpSMihy bPER %gll?nebdwm«gwalder amount of residual drug
2. .,

al' kyl cel "'ul oses, e. roxypropyl nethylcellul ose,
acdmpaisition resnainiagdn the tawcpad il gad o) the dpsinggegiod. When

conpris l [.S Vi ] . .
R 7580 LR PR PR eer S 8 weter e
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[000136] Subcoat 90 has also been shown to reduce degradation of the
paliperidone during stability testing and could improve and extend shelf life of
the resulting formulation.
[000137] Figures 8, 9A and 9B illustrate the increased stability of paliperidone
in the dosage forms incorporating the protective subcoat compared to dosage
forms not incorporating the protective subcoat.
[000138] Pan coating may be conveniently used to provide the completed

dosage form, except for the exit orifice. In the pan coating system, the wall-

31



10

15

20

25

30

aqueous solvents or inert organic solvents. [000131 ]
Prefered materials for the inner wall include
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e i nner wa e controlled by controlling
tdEmpesition, witil tlﬁewaﬂmsaappl&d tat ’@Iesmmp ihe aifrgugRENSIeR procedure

Sl bl 67 RN b FEDARDS WA el giORe o
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Iay r, secon [ ayer an ush | ayer t he inner
vBharna ahsgad. JVoln48uppa‘k@1 459é@55%)s Eﬂﬂe@ld oVREd%RP- BRS4

BT P PR B2 oy B8, R Soension

COR4tBH USPBP RS dxande emetyidriedisalbridermetianel 28 avedsolvent for
during di Spensing of the drug, gesulting.in a
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Sl)' t%%ﬁﬁgtnorﬂé H’ud’é@ lIn?Re 304 granulation technique, the drug

and carrier are blended using an organic solvent, such as denatured
anhydrous ethanol, as the granulation fluid. The remaining ingredients can be
dissolved in a portion of the granulation fluid, such as the solvent described
above, and this latter prepared wet blend is slowly added to the drug blend with
continual mixing in the blender. The granulating fluid is added until a wet blend
is produced, which wet mass blend is then forced through a predetermined
screen onto oven trays. The blend is dried for 18 to 24 hours at 24°C to 35°C

in a forced-air oven. The dried granules are then sized. Next, magnesium
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aHfm ﬁé}i@lﬁ’@ﬂfét%rr@s@éﬁﬁ’% thd mté#ﬁapmnﬁméms of tﬁe aﬁaaethe layer is
% 9,241; in J. Am harm Assoc., Vol

4&10462)3( iha6e)dosagd foinpi and ltWﬂO pq:gses§gs dg”gegg;ons coPrespondlng

V\Elé) gle?eplﬁ h%g(gosﬁﬁ\g%%gntoﬁlfégng@% gc?nt‘égﬁﬁg grrﬁhpgm%nt therewith.

e’fﬂ@ﬂir@g a‘ﬁ?ilt c{iﬂﬁb? ﬁ@r@dléhis%ardglsﬂwe‘iaenﬂeamm a eelwbn’eand mixed

formng material. An Aeromati
ann’towsqi@n@r samisolid & Y cpBVeRtiqnal €?ﬁ§ 5&5 as balimilling,

€23 end%rlhg, stirring or rolimilling, and then pressed into a preselected shape.
Next, if included, a layer of osmopolymer composition is placed in contact with
the layer of drug in a like manner. The layering of the drug formulation and the
osmopolymer layer can be fabricated by conventional two-layer press
techniques. An analogous procedure may be followed for the preparation of
the trilayered core. The compressed cores then may be coated with the inner
wall material and the semipermeable wall material as described above.
[000143] Another manufacturing process that can be used comprises blending

the powdered ingredients for each layer in a fluid bed granulator. After the
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[000140] Dosage forms in accord with the present
i nvention are manufactured by standard techni ques.

wo-0040x@8pl e, the dosage form may be nmanuf act uP€USRB3/023433

by the wet granulation technique. In the wet
granul ati on technique, the drug and carrier are .
hjowntteed isdrediemts areydryi esded inthe graphlader, @egranutadig fluid, for

e e amaantaiEBneni Jafhuis Sk bt the RRfyders. The
ngoaié‘t?gg\gﬁagébélté Penfdridddin the ghamsiatdre Tid prytess granulates all

descri be ove, and this latter prepared wet b|e g
|tpe$hgrwgermpm§emthefelmwb@e pAding taﬁaﬁa@daB%f'Pma& er the
mxing in the n . .Th | at.i id . i.s: .
B T
| RixeBghtd m@@ﬁnhﬁ&i@kﬂ%jr@g abksireier 9 NWdbleaderentotabtender. The

oven trays. e blend is dried for 18 to 24 hours at
2grenules3Be then psesseddadbaimaniassleseribed a0a4e gr anul es

i zed. ' .
oA He5hesh ko ST BT RO B st one
| sr EqRBO. cdopergidsdvitrothiehsordpregsgd @ove &drithe uniformiraease of
granulation i's put into mlling jars and gﬁ'xed on_a
Jdmarfrom thedosegerierm.cShe i CRRIMBEIMARHAYENG iR Tgufacture

in a, | ayer r : ' t r

3 B iash® Tpubdr EiRGRIr dellydy Yy S ddabobffidn
PEMFERINTENt dfigsedr ug | ayer 5 conpositions and push

| ayer conposition are sequentiall

o19904461 45 60 sy a0 oW ol aee < dnghadefem @
s . :
; glft?sgaﬁcgé gg pgﬁ/ﬁér{gﬁatf: %‘%QQCHISQ&VEQ ®rid Ib%&hé%gh?gg Suter wall to

_ ression step after
| By foraride éxitarifive. dihe substamae oreolymier ayay ivgiugles éor

The internedi ate ' typi cal kes, .

Leemple. porareaiie RBbLEYeRIc] G5B R Hdtc §ER RARES, oge
c ycal : 5 -
SRR VRIE ke Bhgng st fonenose iy
caltphelsateactrabie aompbadd; such as ¢ fluid erraevahle Pore-forgner

wpekctasLronthe GraaeeBr Stag of SR WE AT batier gl i and

Oﬁﬁrb%rhgﬂgété exit orifices are drilled in the drug
| dyer end of the 15 dosage form and optional water

s (00.01146] cAe lexitaosa plralitly afeyitsecarobe feraned by ipachicamember

col ored, coatjngs) or clear o
beesiacHogH T8 cafe e sfrebAtote i Abe dBkose.

d skOHlacteD 14i3ke | sodnmmidHsrida potassiumehidride] sogium

an other “ingredients conprising the drug |layer are . ..
bicétrade dndrrdapniéaide provide aauritarmdralegas d'”ﬁf@'@%ﬁbPore'ex't orifice.
possesses 20 dinensions that correspond to the

internal dinmensions of the area the layer is

[000147] The exit can have any shape, such as round, triangular, square,
elliptical and the like for the uniform metered dose release of a drug from the
dosage form.

[000148] The dosage form can be constructed with one or more exits in
spaced-apart relation or one or more surfaces of the dosage form.

[000149] Drilling, including mechanical and laser drilling, through the
semipermeable wall can be used to form the exit orifice. Such exits and
equipment for forming such exits are disclosed in U.S. Patents Nos. 3,916,899,
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to occupy in the dosage form and it also possesses
di nensi ons corresponding to the push layer, if

wo pakoowel for formng a contacting arrangenmentCT/US2003/023433

therewith. The drug and other ingredients can also be
bl ended with a solvent and mxed into a solid or
9 saduwbds amdri—bguam andrin Lb8aPatest iNa 4,088,864 a8y Theeuwes, et

ballmllin der.i.n stlrrl Ilng
Fhaltimere Ty Saa R CL e sep e  SrlpLiBge

tedihad rele @ftdm
I[nﬁg’g‘%@ac to§ vwb ﬁ&rmﬁ‘q’f)f mﬂehﬁéﬁ?ﬁﬁlﬁftﬁ:@g a|*|| kerrm?]@é g over
'Eh@omtamusrtgnebetlbé totigclidesral prolangedrime wéen drug is released

osnD mer |a er can be bri.

A0S SASEssS e B8 AP B s Rt ooy
%cﬂoéé ﬁn‘é? GeEQr'ibédqﬁex@‘ [P HEH admitfisterdd tde sUbjdca,ythe dd)sage
core. e conpressed cores then may be_coated with cnug

iformas of e Inveatien paovide subsiantially asgansing Blogd plasma
e @938 ,S% g‘leﬁ\eo%lgaggcﬁﬁgﬁla%’g A%Q%%Tﬁnllg%@%? Q%rolonged period of

e use

bc'rﬁ@ %é}gthdsféeomawé@rmq irm@ediite néleate eragdél fdmysar Wherethe
bed granul ator. After the 33 WO 2004/010981

RICE/AgS 0085 @imsqummear@@dnmgrsweér%a £PBIYQuUS once-a-day

39@%%6[8 d;? %\}cﬁg&@? égf/ﬁegqhv% &; BWC\?\% Héga&%%ﬂdgﬂl}/fe%ctlve
ofdcenidiiy prRvHR! GrugTdincentratiens whild @rmndxng sttemhy dtat@ peak

in the anul ator. ' This process nuj at
mlgsmug'ngsc%m@@ﬁtlowm@épﬁcw 2lader ‘i"Hs 'ifang dol8

%@BH&%H‘( %J&(ﬁ'ﬂ%t éﬁi‘n bt a &@e?gﬂg‘ﬁﬁ%@%éﬁ thedgfetdy-state peak

aS stearic aci magnesi um st ear at e,

\}SIasma@dlgl dneehtratignsathsdt acconfollewing wm onttweedings a day
bl ender or tote bl ender. The ranil es are then

pa@@ﬁé%tratwrt plam el aieselenss do3Bas O™Ml000144] The
IRRRASB1] R Blackb of PRIk TAthBS &F Brefyt dtirinidtenss a

cooperates wth the conpressed
C@djsadeofornhl@ alsubjechones eatay inprefededr Udther dincase states and

o leRtrhish ORIl it GPehared gearaytiancr y
b%B@ﬁ%{gﬁeﬁg%a Sfe“&éé’:eé wilhihe pAiperidenseatagé fordes and methods

i nclude an orifice that is formed
oof ther inaehtior.r mwadadltlemx,mhahdleease statesrend weaditiongygych may or

di |
e Tl S S o >
d?\%h}écﬂ% trd e AP Falip@Adene ey} @Is@@%@tﬁdoﬁ:tmme dosage

aC| or poly(lactic) acid in the sem perneable wall;
af@‘msaammmﬂhodsk afthet invantien.er - r enovabl e pol y(vi nyl

tqﬁcﬁd]@j] gleﬁagg (%.bpdg %%%Wﬁ?actﬁHﬁ& ddsade Fdidof the present

invention are generally described below. All percentages are weight percent

unless otherwise noted.
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sel ected fromthe group consisting of inorganic and
organic salt, oxide and 20 carbohydrate. [000146] An

weziow/o181 a plurality of exits, can be forned BYT/US2003/023433

| eaching a nenber selected fromthe group consisting
of sorbitol, |actose, fructose, glucose, nmannose,
gal act ose, tal ose, sodi umEXAMPLES! pot assi um

hl d di t rat t '
i £ or P APRALI CresUR LT R0R) Pyt PRt st
[000147] The exit can have any shape, such as round,

@’i@:ﬂ ar 0§ ﬁ'n adlphedtd ne’%ﬁé’nd Qﬁaﬂaédfasfew odrhetic drug

ose rel ease o ug fromt
Cﬂwagw cﬂexnm |s[ m&amﬂe&:]turetieasjbﬂa‘ge 1@0 mqullpendone 7345 g of

f&qgt%g%%g%%%wgﬁ rlgﬁ/@?ég%rm ot Seiigﬁhg‘rg g%(z §§§egg$%6btg of
an I(I;ﬁqqé 'US]g’ar?1 BAbEdtH 9 fRE badigrahulatst BavdeNext a binder

rou sem perneabl e wall can be used
tsmmmnnstmepaued by)dlSSDh/mg & b ahhydsoapeopaetpisatiulose

Ngentiiechas 2038 Moyl a5 aBbch B8 RBr Pt B9 BB water. The

bd’rggg%‘r'l‘éﬁsa@%@'b@wdwn@l@%d By b’Fl%yn@WﬁhtGM g of binder

864, by Theeuwes resently
psadtiéon. ddextothet wet granulesionsis dgedﬂn mgwarwalﬂﬁét%@n acceptable

[ 000150 f
S@Q{ l]lrﬁ] @D?%r?’% gggos{ﬁeddl%aé @&}ds@ﬁ%h@bﬁé u'?'s*?te%h screen. Next,
PR Gentii@bniid rbHERSred tBrpblender ahd meixad evithdB ggafl l:zutylated

released 5 at an ascending rel ease rate e
i nydroxytahenehs an @atiexidantang Syicatrc 5[%@9 S feac Bei.

R AP 5@?%@“#5%?%&“%@@95@0@'" AL bgiagas
aﬁfgew@; nta(% @It csfqﬁanplbﬁaane dhdgﬂ %@oepolyamymrse o;nde hmth average
subj ec at are _less variable ove rol on erio
omaladuter weisht 01,208 08B e radedito R iR aen b Next
d

ROBHE pOfER o Hhibred By e ARG BODY BPnirokdbrdpyimettyl
basliiosd ftentfisaae 2‘91!01$a\mﬁg th eaverawtnsomslpfr@f\ﬁ des in 9,200 g of
therapeutically effective cendin | asma

cwEEnt herdnsmataRpISErs Ul BPY granua! %?f@yg‘@a‘@'th 6750 g of
pbﬁ%@?sgfdﬁgog BREMhE We‘t@%dlé‘%n %Cdi"iéd lﬁtthé rah@atdrite®an

oW ng adm ni st fati1 on and that exhibit a
I ase@p*tab’@gmotsude ¢drdent; Bed sslzeaidwsg hy papsig thisugl agnmesh

? rﬁ%l%@%? , t o %ﬁﬁ?&lﬁ%he t%‘%g qr(ﬁ%} Wh(%%deWaﬁS mixed with 5 g of

| BUBA4tRY %yﬁ%%ﬁeﬁ@%@% £ ¥dRidant and lubricated with 50 g of stearic
acid.
[000155] Next, a push composition is prepared as follows: first, a binder
solution is prepared. 15.6 kg of polyvinylpyrrolidone identified as K29-32
having an average molecular weight of 40,000 is dissolved in 104.4 kg of
water. Then, 24 kg of sodium chloride and 1.2 kg of ferric oxide are sized using
a Quadro Comil with a 21-mesh screen. Then, the screened materials and
88.44 kg of Polyethylene oxide (approximately 7,000,000 molecular weight) are
added to a fluid bed granulator bowl. The dry materials are fluidized and mixed

while 46.2 kg of binder solution is sprayed from 3 nozzles onto the powder.
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[000151] The practice of the foregoing nethods of
orally adm nistering a dosage formto a subject once

w@2aap1i981 preferred. Ot her di sease states and PCT/US2003/023433

condi tions, which nay be nanifested or diagnosed as
requiring an 20 antipsychotic, may be treated with the
ril'etie pranuthdion iddsiegdn the ﬂﬁldabftd abambesto an ackeptable moisture

%\(ﬁgnﬂlgﬁga n @rl%%mﬁﬁ Clf & @&%@b%@%ﬁ%ﬂr%ﬁ%lﬂpg 7-mesh
AP aTheyrihllBtieR iy Rassfefredto anstetumblertmidedokithrd§ g of
be responsive to treatnment with paliperidone may, al so

tiityletest yrirakytoluene ansk bpsicatesk wih 2864 cEeebgsiuGt SteaEate.

r@ﬁﬁ? %@f Bpelx Shé %gaglﬂ%rﬁg L@&ﬁﬂg&% Q@%mr%fe first and the second

Qfo?n@&ﬂﬁéﬁ’cé And g5 UMGOMEbQWonAiré cpatpressed)eto ehmlayer tablets.
wei ght percent unless erw se note

Ficst/ 50 oupof tb@rpalmdgne@gmﬁ@mmeEwmpsV\?Beﬂ% agdfigd to the
Cﬁgsul ég)gg ézﬁérggsec]r hbAYs rmé of thY ggbfﬁér‘i‘dﬁ e compartment

rmd pt e esi g and shaped
&W&%fﬁbb@itldh WadGeded theedlse @ity aadlmemmmssem dheaél 10 mg

oxitie PShTEaRYRRSlteR AR SR His BHETLATeoGRab0 TS 10"
b(ggn%té)tf |0P§ﬁ'~%ng]oﬂ%|eB Ifeavé’SH l%@?aﬂ%ﬁ?@nﬁhta fluid

ranu xt a bl ution is
DEO;@IO&FEP The tgllayméd angngemegtoarenguated withop pubeoahiaminate.
Sﬁg@ g\@(ljlg‘;rra;ngggcttrbfgcl);ﬁorg?;g%%]ﬁgeg?%@Bg&r%x%gpygc%lwose identified
5L g ﬂ%ﬁ inf &, Bl &tegelifdledlR We?g@r%fkao GG AMHBWiok h

nder ol ut he wet granul ation
i polgvmgzm)yrmnddme giemhlﬂédtaerZQﬁamaaM@@m aue@gmmpﬁqwa.r weight

g&%@ﬁto Nglﬂ}de stlaﬁ-g%rr@lag%pﬁqsﬁﬁsr\sléqﬁ? - o r@ﬁy&{ raus £ &Hyl alcohol,
el'?\%ﬁéta?{@%r%dﬂ%g SMldtfdre 'Hw@f/vah%bfhlﬂb%mposmon is sprayed onto

hydr oxytol uene as an anti oxi dant and |ubricated wth
San acdursd ther bitayered arrebgpUEDISH a RER coatersytb aaPmXiFately 20

t nent, co d foll
ool bR Ebanat & BatS BIEES! ver vl ene oxi de o the

artﬁjcg%é dﬁgér éﬂ?érbd\wraw@tenﬁéntg% B64tear it ddsenitmermeable wall.

at or . Next a binder solution is

prpawat f@mdgwmmaﬁgaremgrms 89 %r eallpnsspasatatalyaving a

vS@&/'g %{SC%’[YE]%SE elg{slg% %@QB{A%#‘&'&% Bl\cBpleho a 3350 viscosity-
'T%‘;/slrdg@ &o@cﬁlér'%@htbgﬂw@mmfbﬁhm@ cfmm;scmmm n;gdlmscblhed in an

bi nder sol ution. Next, the wet gran
i @ce’mn@dNaii@rt(%%ubwmcgtsglvqrﬁ ta make a 5% sol?ds SO ulu ton."The wall-

forming composition is sprayed onto and around the bilayered arrangements in
a pan coater until approximately 45 mg of membrane is applied to each tablet.
[000159] Next, two 25 mil (0.6 mm) exit passageways are laser drilled through
the semi-permeable wall to connect the drug layer with the exterior of the
dosage system. The residual solvent is removed by drying for 144 hours as 45
C. and 45% humidity. After drilling, the osmotic systems are dried for 4 hours
at 45 C. to remove excess moisture.

[000160] The dosage form produced by this manufacture is designed to

deliver 1.9 mg of paliperidone in an ascending delivery pattern from two drug-
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accept abl e noi sture content, and sized using by
passi ng through a 7-mesh screen. Next, the

w@e@aok@si on is transferred to a bl ender and mMPEEUSK03/623433

5 g of butylated hydroxytol uene as an anti oxi dant and
| ubricated with 50 g of stearic 25_acid.E$009155&
Wextainiagmases.dtirghesre contains Heaaliperidases 63-#ave polyethylene

first, bi nd t ' o ; . o
i 2RO bk e3P 2. 108k Snehioe usP.
?1 F&%ré@l%&ﬁﬁﬁzembgéhaﬁngﬂé}\ 80érage iscosity oéd ops, 0.05%
4.4°kg of water. Then, 24 kg.of sodi um ¢hl ori de and .
buylatpddfydrexytoliepei aad & 2%sstearc @§'ﬂn§e§9n d@%&?@ comains

b rpdlinerigha® 3R RENERYes BipeitRsB5tigRrs0,000
(rABIREAM ! i%ﬂ\’ry 5% APSroRPropyInesthlybeelmisghhiviag an auddage
to a fluid bed granul ator bow . al,s are

The d .
ihsncsity 6 Seams. 0064 Pupriples malrexygisnen ARAGLD ortaeiiofoid: The

B il

dr.Ded,000 rmbrcllariwkiglet] 20h@asbdiunt chlaridacg%malyriaylpyrrolidone

SISO e T e e

s i ritd. TheGenfi
e S K i e e i
Wmmneammrissd [0@9Y6 6¢MNese acetnte phBP 50 agehé content

rug conmpositions for the first and th co

Ave peliethvigne giyeolhy g?ﬁﬁﬂ?sf‘ rino%orﬁpég o agapeways,

| 95 ! (ol iR bAMELenter B ifd drugfsidg, of the

pal | peri done ‘conpartnment one comnposition is added to
the die cavity and pre-conpressed, then 50 ng of the

pal i peri done conpartnment two conposition is added to
the die cavity and pre-conpressed, then 110 ng 10 of
the push conposition is added and the |ayers are

pressed into a 3/16" dianeter |ongitudinal, deep
concave, trilayer arrangenent. [000157] The tril ayered
arrangenents are coated with a subcoat |am nate. The
wal | form ng conposition conprises 70% hydr oxypropyl
cellulose identified as EF, having an average

nmol ecul ar wei ght of 80,000 and 30% of 15

pol yvi nyl pyrrol i done identified as K29-32 having an
aver age nol ecul ar wei ght of 40,000. The wall-form ng
conposition is dissolved in anhydrous ethyl alcohoi,
to make an 8% solids solution. The wall-form ng
conposition is sprayed onto and around the bilayered
arrangenents in a pan coater until approximately 20

ng of lamnate is applied to each tablet.
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20 [000158] The trilayered arrangenents are coated
Wth a sem-perneable wall. The wall formng

W@ oimpo%198i on conpri ses 99% cel | ul ose acet at e he@T/N§2083/023433

39.8% acetyl content and 1 % pol yethyl ene gl ycol
conprising a 3.350 viscosity- average nol ecul ar
wei ght. The wal | -form ng Exampkei2ion is dissolved in

an acetone:water_(95:5 wt t 9
sol i ds RaliRaridane Gé%sk'/\ﬁﬁha?&d T&ﬁ%é’“@%&? g%%'“?/o
sprayed onto and around the bil ayered arrangenents in

a pan coater until approxinmately 45 of menbrane is
164 Aaosagb fombladapted, (deemgp aﬂ@(n&anngaQQnrﬁqmotlc drug

m% ev§~§ %éﬁ%ﬁ@aagﬁ{\?gg tagafgﬁ%vﬁ%?g gt ok %| Sgh &%@0 g of
Lo Bilighs Shadd wiih avéwo@ammeughmfrm elm,l and 200 g of

'S renoved ng f 144 h
Godumd chsidiey SR a;e aM%éto grﬂiu?dr Ip@@ grqrﬁﬁé@g ﬁgy\ﬁl Nex? a binder

is@tg%‘ﬁﬁ%rréwﬁg y B BiEo FhydRproB ey Eeflose
ﬁ‘tlﬂé’a 891 0 having Afaverage VTIEQ:OSﬁyE bf ﬁeups]m@ 2@0 gfof water. The
| peridone i n an ascendi ng delivery tG"? m t,Wo

dirygnatemammdw b@d%amni@fmlsz%@ﬂm@%é éﬂrﬂ af Rindg"

cor es ﬂeéﬁt %3/{/? 0@8@%@“83 id J?l@&"ir&ﬁ% %Oﬂﬂﬁatoﬁt% 45 %eceptable

§sessin 0 mol ecul ar
"\‘ﬁb%mre %?’eﬁtoéhu izl wsingley pasanga%ough a 7-mesh screen. Next,

hyd hyl
e R e A
3@:@0)@3 L\gb?a%éo%ré%ﬁg%( 8?&%{}@?1&% egﬂgﬁ'%g?gjeéf &@afic acid.

ngz 1 N, égéc&ﬁlﬂdru*g)d:@npbamewbcgnlposm% is prepared as
y

ropy I net hy 1 ul h
vﬁogovggi 79 95 mepbidons epsaing ot PRI oRRE wity average
n
CBRR BRG0P BBl I Bigranefor bowl. Noxt2
TpiRaer Q@l@tmhe praparedvblyglissoliogBo0 ghhmfp&ypregylnm\yl

ok S iR 5 S LGOS 00 o
b%%’éra‘rgg Y AR g Rid B8 cfardRatorasy Sayimg with 6750 g of

per neab IS conpri sed of 99%
CBinder eemtlaneNake tlmé \A@QML&@’@QMS driest iarthe gsapulptayto an

Bglgyet oy enms%?y qﬂqtgr;rt? gnao?ﬁﬁ%e%%ﬁé ﬁgcp%gg ngslﬂﬁ?ﬁq}ﬂa 7-mesh

deUR el dGextlhe§ranQARAAS @LASRIdIAD 45RO @RA4AXed with 5 g of
butylated hydroxytoluene as an antioxidant and lubricated with 50 g of stearic
acid.
[000163] Next, a push composition is prepared as follows: first, a binder
solution is prepared. 15.6 kg of polyvinylpyrrolidone identified as K29-32
having an average molecular weight of 40,000 is dissolved in 104.4 kg of
water. Then, 24 kg of sodium chloride and 1.2 kg of ferric oxide are sized using
a Quadro Comil with a 21-mesh screen. Then, the screened materials and
88.44 kg of Polyethylene oxide (approximately 7,000,000 molecular weight) are
added to a fluid bed granulator bowl. The dry materials are fluidized and mixed

while 46.2 kg of binder solution is sprayed from 3 nozzles onto the powder.
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Exanpl e 2 Pali peridone Capsul e Shaped Tablet, Trilayer
0.5 ng System [000161] A dosage form adapted,

waele®tgnoel and shaped as an osnotic drug 5 del PUBDS2003/023433

device is manufactured as follows: 25 g of
pal i peri done, 7420 g of polyethylene oxide wt
Ehergigaulabbnamdaed wethgHiiuidbedothanaier taran Q@@?Fﬁa@fe moisture

de, USP
igh el SoStbgrany(gh 276 SRS 8 shbiAll i Gith a 7-mesh
Qgré@ns & G B roisAfariaysha icpa oty tomrtiiar, mmdadj wmsﬁ g of

entified as 2910 havi ng an average Vi scosi t

bptylated dyyzooxyjoloene@ngrlubrigated gvity 94Tgtrg@gla¢§¥gffgegrate.

ib)ﬁfﬁ ‘ﬁ 4 %&{gj lpgﬁfgedrvﬁ% gﬁggﬁo%dégﬁt cjlﬁsstsféf Igf(laeglfll t a'ﬁHr’tFl@ second
2b rﬁﬁ@ﬁtst%daﬂhemmw;b@sltlm afd oo@prasseeinio ’amyer tablets.

Sl z usi ng by passing through a 7-nesh screen.
ﬂ:hnst gﬁ(bmg @ft‘[he rpallﬁeﬂ(ﬂ@?%ﬁ@mpéﬁfﬁ%t&nSIC@ﬁ'@I‘é‘PSV‘é% 'Srﬁﬁe‘%? to the

h
S Pasall pEREET A est SR LR ERdone compgrimont
l@o[&@@é&?ﬁoﬁ\@@dd@l toethentie davity anxdrpae-t:om}uressed then 110 mg
conposition i s prepared

“’"th@@”sh@ﬁ@m'%?@d@eg?awgﬁ?{ﬁlé%%ég P e 316"
iq! %eﬁ‘gg‘%éa@ anu%ﬂa{i V\;:a\%f tﬂg%PQ%ﬁd@wnéﬁﬁed to a

bi nder solution is

E{glﬁf’@?ﬂd Thg éﬂlayélgdd/aﬂhan@élﬁegtscéremjmteeﬁ(wpih@w enatjaminate.
leﬁg'gﬁtst;rr%ﬂSgob@%?qpﬁcégé%ehsg?b%Oh)(%ﬁpg\\/&r{ﬁﬁlec%llufse identified
g@sﬁﬁ' ﬁ‘éxﬁng h dldthde g H%ie&ﬂéﬂwb@{r%f B, 080y AYd BO%YbE h

nder Sol ution , the wet granul ation
i ;iolykrmﬁﬂyrrohddm igeatifiéchos Kmahavmg@pawgermplgpuﬁaé weight

ce00 nIhe walh e, GPmpafion s PshlRE dgRp et aconol
bﬂoﬁﬂgﬁé 2N, HoY8E sBiutiBn® Thedkall Parnihgteehposition is sprayed onto

roxytol uene as an anti oxi dant and | ubricated with
5éhcgar.ﬁurtd therblkaye%j axranlgerp@ﬂt&llefﬂ pag goates ustisapproximately 20

conpositio re [l ows: first, a binder
s@gLﬂﬁ%'ﬁ“n e 3 BEIII%:@{ qaC tqp tf pol.yvi nyl pyrrol i done
V\@%%htb&!) elehft? e\é%?eé; %rrah@éhféﬂt@ﬁre&w(%téd va‘Dda senhénermeable wall.

is dissolved in 104.4 wat
Tﬁ'ére, wal-fdrgning coowosiiontramprires9Rfe e eﬂUl@@ecﬁcqt%ﬁerh%/'ng a

xide are sized USi i
05 85, 26303-A k3120 PR g 2 cos
Pol&re FE%S@@UW wb?grétaplmemamm»ig ToRidsitih IBtlilsanezd in an
wel gh are added to a fluid bed granylato ﬁ_\
dagehmaeematar 0% avtrwt) icgispiuens i makeed o Janplids %ﬁ%ofkg fie wall-
8%9@@5‘8 %rg@ﬁb%ls HEn08 shPayRf GHE Ll SBURD IRE BilSFereidtrdritments in
a pan coater until approximately 39 mg of membrane is applied to each tablet.
[000167] Next, two 25 mil (0.6 mm) exit passageways are laser drilled through
the semi-permeable wall to connect the drug layer with the exterior of the
dosage system. The residual solvent is removed by drying for 144 hours as 45
C. and 45% humidity. After drilling, the osmotic systems are dried for 4 hours
at 45 C to remove excess moisture.
[000168] The dosage form produced by this manufacture is designed to

deliver 0.25 mg of paliperidone in an ascending delivery pattern from two drug-
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WO 2004/ 010981 PCT/ US2003/ 023433 The granulation is
dried in the fluid-bed chanber to an acceptable

woighuel | evel . The coated granul es are si zePCT/IEBI9G3/623433

Fluid Air mll with a 7-nesh screen. The granulation

is transferred to a tote tunbler, m xed w %gwp o |

bohigiring dongs! s cotaieentainsd. 2otk P@&%@Oﬂ@t K4 o RO yethy ene
esi um st ear b %

iy %ﬁfﬁﬁm $206.00p M@%Pﬂﬂ@@%QPQE%@%WB“QQ "eSP, 5%

g Hefii cbh\ﬂo@@ﬁbvmgrmﬂamrage moesdpmpsmea 05%

into tr| er tablets. Firs

bllpte ysHoxvioMeae: AR0. Bk eaRpBOR: SEFORS diigra gontains

Lo B RS RSP 88d poisas Sy mag b0

m@ledm%rr] QG Hity 59({1Hydrb&ymoppmwlobetllﬁms:e Hadngrgn ayesage

e push conposition is a an e |layers

it b AL e iR B = o
d

con 2%%{&1&9)’3%0& vv| N h}’ P 5}%@%@5’& oXioR édmbﬁe@%@

s are co bcoat | am nate
vvabd)o Do0mhocalMmasight, Qﬁ"/&mqhuns@ﬁor?@%?vﬂ{ocpc&yoypylgyfyq)hdone

ceIIquse identified as EF \; o
rASISSEEPIAY anea\ﬁ'{aggfm@gc@@b g,tg?% C?dblal % F891% oxide, 0.05%

R e

qmmmbue oalliis cdmmlsbdexﬂ 99R6 eelyios® asetatapf 3818% ﬁ@ﬁty? content

solids salution

e eommisTa g THiR 0%ar APt Wt asssagpways

af fiie drigidid@ppr oxi matel y 20
23 ﬂ?ge(gfnq]meaﬁ‘?%g%ht?gd to eatgh tablet. 20 [000166]
The trilayered arrangenents are coated with a
sem -perneable wall. The wall form ng conposition
conprises 99% cel | ul ose acetate having a 39.8% acetyl
content and | % pol yet hyl ene gl ycol conprising a 3.350
vi scosity- average nol ecul ar weight. The wall-form ng
conposition is dissolved in an acetone:water (95:5
wt:w) co solvent to nake a 5% solids solution. The
wal | 25 form ng composition is sprayed onto and around
the bilayered arrangenents in a pan coater until
approximately 39 ng of nenbrane is applied to each
tablet. [000167] Next, two 25 m| (0.6 mm exit
passageways are |aser drilled through the
sem -perneable wall to connect the drug layer with the
exterior of the dosage system The residual solvent is
renoved by drying for 144 hours as 45 30 C. and 45%
hum dity. After drilling, the osnotic systens are
dried for 4 hours at 45 C to renobve excess noi sture.
[000168] The dosage form produced by this nanufacture
is designed to
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deliver 0.25 ng of paliperidone in an ascendi ng
delivery pattern fromtw drug- 40 WO 2004/010981

wWERIAOBRE03/ 023433 contai ning cores. First coPET/US2003/023433

contai ns 0.25% pal i peridone, 74.20% pol yet hyl ene

oxi de possessing a 200, 000 nol ecul ar wei ght, 20%

sodi um chl ori de, USP, 5% ﬂﬂdﬁ@&§propylnethyl
cel l ul ose havi ng an average viscosity of 5 cps, 0.05%
but yl at ed hydr oxyt ol uene, and 0.5% stearic acid.
Peeqndyif-ug core contains 5 0.7% paliperidone, 93.75%
pol yet hyl ene oxi de possessing a 200,000 nol ecul ar

wei ght, 5% hydr oxypropyl net hyl cellul ose having an

Pyar oyt of (ST i re2yfiEe, oohdlich Reparalafto patiperidone

i g s g o

mntﬁrlrluzé npaquﬁ@pw MREreD the |di086% fqie 8'{]9?,% %l?lémdone ata
ggﬁ(ﬁgwgg&%ﬂﬂﬁ%‘?@bg% &k fﬁpa(ﬂﬂ@lonée&' e‘?lbﬂldf tm)fé de,

roxyto uene, and 5% rmgne5| um
st ear at e. The sem per neable wall is corrprl sed of 99%

cel | ul ose acet a 80/ acet nt ent %
pol yetdyl erﬁ:"@?b%‘%? 'néfﬁgﬁ )‘{’P(ﬂ‘ﬁl %&%Ptgong Sg]\%ébt
g"% ys, 25 mIs(OGm‘r) on the center of the

ug - siae. 15 41 WO 2004/010981 PCT/ US2003/ 023433
CLAI MAdiWmigierhdia dosageAronttadare Subject whereig the dosage form
condi tion responsive to paliperidone conprising
SIOANPNAE€Leni ni stering a capsul e shaped tabl et core

dosag a:) orng céﬁéﬁlé'é‘h‘aP@d Qé'ﬂ)lb?@éﬂe%mﬁpm;iﬁg@ plutdiiey of layers
dosage formrel eases the paliperidone at

subsicima ldnug ycoarm@ﬂmnr@rrtelnéae@eathseeag%}t lrgabte@%ﬂa% lpyer and
P rllpg {helr g)aygr chmpé cs{ersmat %ﬂ%blé) fluf?i rﬁfa%fé P8lydter;

nprising mnlsterlnga

dosag Ie(gzr Onats@nmb@rn%am@wemb@rr@ surtdundiog agaecapnuie shaped

conpr ga a capsul e shaped tablet core pon‘F nﬁ id
atapleficare toyfasm a gpeiarmenitavingan ogmaicclag fe give Hu

nt ai ns_an
BT 5 Rl By AfSithah b b iRt R pR¥ReabR¥noorane
fintt thecdrapeithientpamd/ mer ;
(©) an orifice formed through the semipermeable membrane and into

the capsule shaped tablet core to permit the active agent to be released from
within the compartment into the external fluid environment;
wherein the dosage form releases the active agent at a substantially

ascending release rate for a prolonged period of time.

3. A method for administering an active agent to a subject
comprising:

Administering a dosage from to the subject wherein the dosage form
comprises:

(a)  acapsule shaped tablet core comprising a plurality of layers
wherein a composition containing about 50-60% of an active agent, about 5-

15% of a structural polymer carrier and about 15-40% of a solubilizing
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(b) a sem perneabl e nenbrane surroundi ng the capsul e

shaped tablet core to forma conpartnent having an
wWo@0mniesyr adient to drive fluid from an ext eP@EIUS2003/023433

fluid environnent contacting the sem perneabl e

menbrane 20 into the conmpartnent; and (c) an orifice

Surfactant isrcontdinedién stleagtene ke andialless %%Ofgﬁf yer

t he capsul e.s d,tabl r ermt the active
GYBREIS %aﬁé"tﬁg%g@ggﬁxp?ﬁh?&%R%rw'ﬁeghe conpartment into
the egﬁ er na'sefrhiﬁéﬂn@émérrﬁmrﬁne sineownding fiee depsige shaped
form gl eases the active agent at a substa tiz%ll %3 id
tebtetratire 4o fene aswmpartmest having en 'Cp%ﬁﬂﬂt?d‘ 6‘?%('?’ ul
. A et hod for. i Qi j ] ' ne
5 Fop) aR xR RO OhRER aReBmd ] Yanfatfioabie fombra
iMé s Bbeplarihgtiteand t he dosage form 30 conprises: (a)

ayer &) vhenaics 1oamgR 4hiokgh Lo eappRE A fidablaftand into
f i _ : |
S G801 sNEpH Wbt 08 e e Selobateeased rom
Wﬂh?r@% %lirﬁ@éﬂ{rﬁlﬁr lrﬁiﬁm@ék’f@m@ﬁmid gnvrtr@:?manf is
containea | n a easi._ one | ayer .and a ea n

10 | ayer Whﬁﬁﬁiﬁ‘rﬂ"@épsé‘gﬁfp'irﬁﬁ?l@a%%ﬂ@ @ﬁtbvgn%%%ﬁ@t%oﬁ/%ér}?da"y
gaggsg%;ﬁa&%%@mm for BSTRIGHIRdBUrioALGNtmE. the capsul e

et core a conpartnment having an
osnotic gradient to drive fluid 5 from an external

menbr dne. . | AP O @ VAT, Foth agentis

f Q. ough the sem perneabl e nenbrane and into
tq%gggg%éﬁ%'e shaped tablet core to permt the active
15 agent to be released from wthin the conpartnent into

the extern fluid environ ts i; ;
form rel ea?t'%e m@éh%f?f:%f%&@ﬁtCﬁﬁgg@ﬁ%@m‘?g?ﬁ?%t 'S
jﬁgb hig'bng_ rel ease rate for a prolonged period of tine.

e method according to Caim2 wherein the active
agent is paliperidone. 15 5. The nethod according to

Caime whepeln LR6y a8EbHhFRPElaiIMS2 wherein at least a first drug

20 composition layer comprises an osmagent and a second drug composition

layer does not comprise an osmagent.

7. The method according to Claim 6 wherein the osmagent is

sodium chloride salt.

25
8. The method according to Claim 7 wherein the osmagent is at
least 20% of the first layer drug composition.
9. The method according to Claim 6 wherein the first drug
30 composition layer is proximal to the exit orifice.

10. The method according to Claim 4, wherein the capsule shaped

tablet core comprises two layers and the paliperidone is contained within a first
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ri speridone. 6. The nethod according to Claim?2
wherein at least a first drug 20 conposition |ayer

w@eopi1®es an osmagent and a second drug conpoBCT/USIV03/023433

| ayer does not conprise an osmagent. 7. The nethod

according to Claim6 wherein the osmagent_ is sodiu
dayerrantbthesfiluid-expapdaliecpatenabis critaingd yygthin a@%omﬁayer and

§g)(j'fﬂ&?tig?ogm?w%mﬁege@hgﬂ%?ﬁ@gﬁlgh%g efdd e?éent the first

¢13 fm 6 wherein the first drug 30 conp03|t|on Iayer
IS proxi mal to the exit orifice. 10. The net hod
according to Claim4, wherein the capsul e shaped

e TR B R PG S

H@Efelﬂﬁafﬁ)abl@l%ﬁéé§ thrbeyayerammdtmpoﬂIM| af- the patigatitiene is
ymer is contained within a s

er and. the .
CrartBec o Aat @wﬂpwm Emebéﬂﬁgﬁ% FeMAEHRY RREHion of the
%I@%?an%hé Wéhlra?ﬁed Mifi'a sécqwd Pgecdfﬁ boSHoR 8 AvAsrein the

e capsu tabl et "core
Cpllimbn$)é$)allpelmﬁeiymtallmddNMlpdhe rflmt I@yertladess than the portion of
pal | peridone is ed wthin a first
o@ﬁiwﬁlﬂpnemn%)@?g S 16 siad Pv. AoVl fic-

p& a‘?ﬁfa'b@ﬁ@llyh%rqge bafaiRd \Wltﬁllﬁ'é‘tlﬁroslgﬂjéﬁéhdithtgonflce is formed
ositio ayer erein the portion of

MIrmmmTtmmwmmabMHmmanetad@denit the figy layers | ess

than the portion of 10 paliperidone contained within

the second | ayer, and wherein the fluid- expandable

pol ymeq2i s ¢Ratwétned d@cbl‘dlﬁ? fo Chifrt11 akiaracterizddisy producing a
orifice is forned throu he sem per nmeabl e nmenbr ane

asljlbatentialtyrascending blagd plasima cwn@emtwfaz@medlﬁﬁget 0
Claim 1l characterized by producing a 15
substantially ascendi ng bl ood plasna concentration of

pal i DeﬂBdothel‘ﬁethEhfadé@fdmg‘ ta Otind1 2 gvHepeil aCH,léccurs after
wherein a Cmax occurs after about 14 hours after

aahowi &t havisoafteradmiaistighipade theguliect. The net hod
according to Claim12 wherein a Crax occurs between
about 16 hours and about 22 hours after adm nistration

to the14ubj #ht.method a'BmerdTBg ito Claiot 2 dihegeinca Clai ocdl2s

wh Cna
b(ee{vxleeerl]n gbout 1X6 P?ggrs and about 22 hours after administration to the subject.

15.  The method according to Claim 12 wherein a Cpax OCCUrs

between about 18 hours and about 21 hours after administration to the subject.

16. The method according to Claim 10, wherein the proportion of
paliperidone contained within the first layer to the paliperidone contained within

the second layer is less than 1.0.
17.  The method according to Claim 10, wherein the proportion of

paliperidone contained within the first layer to the paliperidone contained within

the second layer is less than about .33.
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bet ween about 18 hours and about 21 hours after
admnistration to the subject. 25 16. The net hod

wa@ewatidsy to Cl aim 10, wherein the proporti onP@Gf/US2003/023433

pal i peridone contai ned within the first layer to the

pal i perjdon cont ed wi he nd .| .

| ess then 1-?’@ 9 aceR '%?%9&3'5‘0)@@?"'&6@”%%9EPQﬁ?ﬁtrat'on of
10ai idyeR t@the @énde‘i’ﬁrra*u@ﬂrlﬂ éﬁdé\ﬁ?@lln the
mﬁ%"lﬁ@ﬁ tﬁlgﬁnftlﬁ%?%ﬁ%%’é t)% t he pal i peridone cpgﬂPal ned

wsedund drugdagercienesd thaar.4ds | ess than about .33. 44 WO
2004/ 010981 PCT/ US2003/ 023433 18. The net hod

according to Claim 10 wherein the concentration of

pal i peqgdongnk '?néth@dfddbé?dlﬁg t§ ClAMET0 Whersia the concentratlon of
concentration of paliperidone in the second dru

| pgligeridoneds ¢he fisgt drug laysr 1o therﬁ@mlr%@nac&mha%@om%m the
erej.n the nggntrati on of paliperidone in
tﬁ%ccmcﬂ(gwmg?ﬁ%r |[sal§,%srtlfég1 '?’ﬁe concentration of

pal i peridone in the second drug layer is less than
.33. 20. The nethod accordi ng? to daim1ll, wherein the
first P@yer Theaneibegracserding 1 Shaigehi, WhRaraimthesitsblayer

B RS e R gy SRS BecoRf Iakr SoBriRS ) oSinBbeht.
layer. 15 22. A nethod for deliveri ng an actlve agent

t he nmethod conprisin oral l m [ erln
subj ec?1a Cgbgpungthgﬁgge(aatrg %f@gh ent i8 at least 20% of

H‘[bt an active agent vvher ein the dosage form
ases t le active agent fromthe dosage format a
substantially ascending rel ease rate for a prol onged
period of tine.

net hod,.of Clajm 22
Phe. acBve. AgBRINGELIos AelySITGEnctve agom e maiiat Sofprising
a
S Ao a10 S B gt g o
coontaumngn gmaaqbﬂvarajent whefeindhe msagh éorgh nelpawepthﬁ afive agent

ta| ned | east ,on nd at_| ea
ofingt the dgraoe. gt s stafalyiAer Ao tsastias 1 prolonged
g Bﬁlbfuﬁ-@ a sem per neabl e nenbrane surroundl ng the
sul e shaped

23. The method of Claim 22 wherein the active agent is paliperidone.

24. The method according to Claim 23, wherein the dosage form
comprises:

(a)  a capsule shaped tablet core containing a plurality of layers
wherein paliperidone is contained in at least one layer and at least one other
layer comprises a suitable fluid-expandable polymer;

(b)  a semipermeable membrane surrounding the capsule shaped
tablet core to form a compartment having an osmotic gradient to drive fluid
from an external fluid environment contacting the semipermeable membrane

into the compartment; and
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tablet core to forma conpartnent having an osnotic
gradient to drive fluid 30 froman external fluid

werawkioonsent contacting the sem perneabl e nenbPEN®S2003/023433

into the conpartnent; and 45 WD 2004/010981
PCT/ US2003/ 023433 (c) an orifice fqorned through, the dint
seni péehealdneonifigefoamed dhpughithe seaigaiaea eéﬂ%‘b’Q&a”e and into

bl ' ' i )
S35 ) ol BB Cobensst o
ZoRiparfhéntiaidiie edearaiilog ¢viGnaient24, wherein the

capsul e shaped tablet core conprises two | ayers and
the paliperidone is contained within a first |ayer

and tgé%l.f' Utk Wg@%&d B e %499\)%%1{%&%%?%21@ ¢haped

second Tayer a ritice 1s fornmed through i i
t8biep eoreeedmprisestwalayessiand dme palipartdonii is sontaiag@within a first
10 26. The t hod acgcor di to. d aim 24, .wherej

dayand tedidepan _%*P'eoqﬁl]%“%ﬁp?qfﬁ%@eé M‘ﬁﬂ“ Pasg?@f’@ajﬁ%er and
&nh8 %fri?iFQﬁb f?ﬂ‘m{égﬁhﬁalgrrpﬁfé S9Apeteablethahibrandiatfioenato the first
f yer and the

Irst Ta emai ning portion of the
gayemperi done is contained within a second | ayer
wherein the portion of paliperidone contained 15
within the first layer is |ess than the portion of

pal i peéé.dgnﬂ???%tﬁéd‘ﬁéc&\ﬂd‘iﬁ@ o Chem &E efisteinahercapsale shaped
e

wherein t ui d- expandabl'e polyner is contained
viablet coee cotmprides dyee layristand »ppriogcofithe mgtipgadone is

t hr qugh .t he .semi per I ' o .
S04 L SPRBE RS E B BOPER ik Beddne i
VEsHtSine d ivitehiR RsstondQay &Y, whieadinké bdetitn ofopdlipenieidone contained
wthin the first |layer to the paliperidone cont |,neéi -
wwithinrthe fires 18yesda dessatjien the pogtian phRaipErgong gontgiged within the
nmet hod, .accor di . i 41 ' i -
TSR e A gae b RoRepsen winin
t ihgdnayémeid thenerifverit dbmeed Wirbbgh the bemiEsrmedblapwmbrane

| ess than about .33. 29. The nmethod according to daim
2adjapentdha firslda¥®hcent rati on of paliperidone in the

first drug layer to the concentration of paliperidone

in the 30 second drug layer is less than .44. 46 WO
2004/ 02P981TREM&IRAACRCORBAG S Claim 26, wherein the proportion of

paliperidone contained within the first layer to the paliperidone contained within

the second layer is less than 1.0.

28. The method according to Claim 26, wherein the proportion of
paliperidone contained within the first layer to the paliperidone contained within

the second layer is less than about .33.

20.  The method according to Claim 26 wherein the concentration of
paliperidone in the first drug layer to the concentration of paliperidone in the

second drug layer is less than .44.
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30. The nethod according to Caim 26 wherein the
concentration of paliperidone in the first drug |ayer

W eootlogoospncent rati on of paliperidone in the BEDUORI03/023433

drug layer is less than .33. 5 31. The nethod

according to Claim 26, wherein_the first |ayer .
conpr B@eg dinecesthpshaceardingiie (aygl ngm%nﬁﬂchgyatlon of
no,.osmagent . T j - ﬁ"@leﬁ ' -
Heliegidang 0 tg% %Ir%ta@?‘ ggg)%/%]’ g‘ﬁ tﬁ% ﬁ@?‘%ﬁaﬁh ayeré.“ljlécl;fﬁggfe |nAthe

Gabsnd ensd edid ek ehard@sage form conprising a drug
| ayer conposition having an active agent wherein the

dosage form following oral admnistration to a

subj ecly, 1 h%gﬁﬁ inbGo Y8k 26T AMetdin tHE Singtdayer
form g-l'a elgu st%g'}édlqg?%aglgcgn Ing rel ease rate forya
Roepigetrpesmadent atd the sdcdngdayaheordpgsesne esmagent.
Claim 33 wherein the active agent is paliperidone.
35. The dosage formaccording to C aim 34 conprising:

20 (a)3%".‘ CaphRUSHRBEE 4R Bivhe RS 150 BERiyendistat least 20% of
plurality o ayers Wwherein the paliperidone is

ahefiestiegen. n at | east one layer and at |east one
ot her layer conprises a suitable fluid-expandabl e
pol yner; (b) a sem perneabl e nmenbrane surroundi ng the

capsul £3 shagednstidiipeaaBlet BosagdrTamnroomprisimgrd drug layer
havi ng an OSHDPIC gradient to drive fluid 25 f

eodnepasition havidgeanactivenagant whereistthaglasage form, {o%nw%rb oral

' bl ' th :
SRR ASIBBE TSl SRR TP gt o e
a%tﬁsitéﬂt%llgtd%%eﬁéﬂ@%%a%&ﬁ@fo? abprelongedepdrinchef time.

p peri1done to be released from wthin the
conpartnent into the external fluid environnent. 30

30 o 540078 bRRR RERRLFIM! S5 Chaldh He ablife shontfse

capsul®e™ sh core conprises two |ayers~an

t hgipeaidoper i done is contained wthin a first |ayer
and the fluid-expandabl e polyner is contained within a
47 WO 2004/ 010981 PCT/ US2003/ 023433 second | ayer and

the orbicers JoagEToi5BLSRIAd'® CRIRES EBABlising:

(a)  a capsule shaped tablet core containing a plurality of layers
wherein the paliperidone is contained in at least one layer and at least one
other layer comprises a suitable fluid-expandable polymer;

(b)  asemipermeable membrane surrounding the capsule shaped
tablet core to form a compartment having an osmotic gradient to drive fluid
from an external fluid environment contacting the semipermeable membrane
into the compartment; and

(c)  an orifice formed through the semipermeable membrane and into
the capsule shaped tablet core to permit paliperidone to be released from

within the compartment into the external fluid environment.

36. The dosage form according to Claim 35, wherein the capsule
shaped tablet core comprises two layers and the paliperidone is contained

within a first layer and the fluid-expandable polymer is contained within a
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adj acent the first layer. 37. The dosage form
according to Caim 35, wherein the capsule 5 shaped

WO a4®1098Dr e conpri ses three | ayers and a port PONUSL003/023433

the paliperidone is contained within a first |ayer

and the remai ning portion of the &EliperLdone iﬁ b
sentrd lager and e odfieeisdarmed Jraougiibe SPAPRIENGRIE MyFmbrane
of. paljperd done contained wthin first layer is |less
?Wﬁﬁe?%@mﬂgﬁﬁggﬁﬁof pal i peri done contained within the
second | ayer, and wherein the fluid-expandabl e pol ymner

is contained within a 10 third | ayer, the orjifice
is foBfed Fhﬁ&@@ﬁgﬁﬁér@@ﬁpﬁb@@ﬁag})fgg"ﬁg{%r%e'rh e Ehsle
the first . r. . ; ierid .
Lh5p4) el et oages, AL Frasfes 8 1 tpordne
@@rﬁ‘ﬁaﬂid@ﬁgitmtéﬁirst ?}eiy@rfaindsthe Irepnaining pohteorpal thegraligeridone is
cont ai ne 15 within the second, | ayer. is.le :
GoiANS! WG RIBSHS 1P BB e P loRRLpANBerIdHb contained
ViRl i iBAlJf Rl esb@irmeHwithin th
W[ﬂ fr'{%% Lag/%{ ﬁ |[sétlggIﬂtz:f%‘/'gpqet g&ttlﬁg dggﬁhbg%ﬁe _cont ai nledm_ .e
sbtdnd|dyee, sretwherdinyiee fluid-¢xpandablepalymer is gentajrpdipithin a

gt ianer a0s e orpar terrdcnudt ThserPEhTbRhE Hepbrane
ggbééglﬁt ﬁﬂ’é‘ﬁl%maf)%tr.i on of paliperidone in the second
rug

ayer is lI'ess than .44. 25 41. The dosage form
according to Claim 37 wherein the concentration of

pal i peri do in the first |ay . : i i
of p%gi-peri fesqgp 'é‘%“@8@‘%@55{?&éé'Pf\%?‘%gF%@ﬁsé ? ﬁ)aPr? rtion
'o:FgJali 2riddheconenir) Wkimtas tistdayy tb sh€lpalipeddone contained
wherein the first |layer 30 conprises an osmagent and
withiis du aecord/ ayet isnfpss @n he- osmagent . 43. The dosage
formof C aim37 wherein the osmagent is at |east 20%

of the first layer. 48 WO 2004/010981 _
PCT/ USR03/ fiRd483age formiaecaidingge GlainmBaf wiileasimteg proportion

characterized by rel easing the pali peF‘i done fromt het ined
dfslipefidone sonteinarbwithiniafirst la¥erdRdng pageddeie containe

rel.ease _f . ut 14 hours. 5 45.
™ 'Bi@%ég%%@%%% '%@glgm %?a%ﬁ%t?'g’gf eri zed by rel easing
t he

40. The dosage form according to Claim 37 wherein the

concentration of paliperidone in the first drug layer to the concentration of

paliperidone in the second drug layer is less than .44.

41. The dosage form according to Claim 37 wherein the
concentration of paliperidone in the first layer to the concentration of

paliperidone in the second drug layer is less than 33.

42. The dosage form according to Claim 37, wherein the first layer

comprises an osmagent and the second layer comprises no osmagent.

43. The dosage form of Claim 37 wherein the osmagent is at least

20% of the first layer.
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pal i peridone fromthe dosage format a substantially
ascending rate of release for about 14 hours to about

wQa3oohourst 10 46. The dosage form of C ai m 37 PCT/US2003/023433

characterized by releasing the paliperidone fromthe
dosage format a substantially ascending rate of
rel ease for about 18 hours to about 20 hours. 47. The

dosage form of , O aim 37 I ri ' :

from st Hbesseatsaotn et o eiouB el by PelgBsiine

g%g@&“?dcf FORLER! g etiorfladianufstntidligerscendingi ratengf eelease
ubctoat for reducing the rate of degradation of

farl alpartiidoneyrswhiabious ddd@as. conpri ses a

hydr oxyal kyl cel | ul ose pol yner possessing a 8,500 to

4,000, 000 20 nol ecul ar weight that at |east partially

surroupds tihe §8ssyefim of Glairh B7aieractedzee dy rateasing the
i nside surface of the sem perneable r rane .and t,[he
padiperidarge fronetheodespoerform %&w%tﬁ@tﬁ&b@%m%@ e of release

further i Sd f i
dopast PO RBL BB IBIRES o cubconr 28
g?geifhgﬁz grgl Z: g(rje_ of h%/drox?/propyl cel | ul ose and

in e i
sur r oufils tﬁ@@ﬁ@%mm %F@@gmﬁg; t gﬁ@%@éhﬁ%‘et*% the
Cé]ﬁﬁf@gﬁﬂé'% FRRE 1Y db Sy SROIFPS GRS tantRIT A S ditfirdto ©f release

for about 18 hours to about 20 hours.

47. The dosage form of Claim 37 characterized by having a Tgo from

the core occurring at about 20 hours.

48. The dosage form according to Claim 35 further comprising a
subcoat for reducing the rate of degradation of paliperidone, which subcoat
comprises a hydroxyalkylcellulose polymer possessing a 8,500 to 4,000,000
molecular weight that at least partially surrounds the core and is positioned

between an inside surface of the semipermeable membrane and the core.

49. The dosage form according to Claim 35 further comprising a
subcoat for reducing the rate of degradation of paliperidone which subcoat
comprises a mixture of hydroxypropyl celiulose and providone prepared in
ethanol that at least partially surrounds the core and is positioned between an

inside surface of the semipermeable membrane and the core.
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