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This invention pertains to the controlled delivery of pharnmaceutical TQagents
and et ho¥Q 2044498k forns and devices.. In particul ar, PCEUBI0®03WIIN | S
directed to nethods, dosage forns and devices for the controlled delivery of
pal i peridone, with reduced degradation of the active agent. 10 BACKGROUND OF
THE | NVENTI ONMEb AND; AGESDRMS b @NERObLE DEAMVERY Offpsage
forms for the controlled rel ease ﬁé¢ﬂﬂ$§gg§&§%ical agents. Wile a variety
of sustained 15 rel ease dosage for ring certain drugs exhibiting
short half-life may be known, not every drug nmay be suitably delivered from
t hose dosage fornms because of _solubility, netabolic processes, absorption
and ot her physical, chenicalEﬂﬂﬂ%ﬂﬂﬂﬂkﬁéﬁﬁﬁﬂﬁIﬁ%ﬂaneters that may be

uni que.to the drug and the node of delivery. Exanples of such drugs that
are no? | i kely candi dates for 20 controlled rel ease dosage forns are those
exhi bi ting po0aly Maid invehtors Féhaﬁh% to [@é boktrolik @elivery BRphainsacdirieal f ound

that paliperidone degrades into notable anounts of inpurities. The major
degr adat i oragenig @edsnethodaddosage fosmsrand deviess. diaspartidlan,dhe duerdiomier s of

Its degradapts, 003 | i peridene is re. full escribed in US Pat. No.
4, 504, 063, prected &0 itnods. BSROS 30Tt An Bibiced Ao R DR debr Sha
rel at ed_pri galig@idons ONRR ¥adlscelrdagrabaton Bf 48 five dyemt. 4. 352, 811 and
4,458, 076 bgéﬁ?i substitution on the 1-position of the piperidine noiety.
[ 0004110Pal i peridone is practically insoluble in water, freely soluble in
met hyl ene chl ori de and sol ghl g,/ ydrochloric acid. 30
Addi tional ly, since palipeﬁgé%ggnﬂfQiﬁghgﬁgﬂﬁggﬁlﬂg&of about one day, it
is not a typical candidate for extended delivery. However, side effects

such as anxiety, sommol ence, dizziness, constipation, extrapyram dal
synpt ons, nidP0BE r dihetartiis replete with descriptions of oral dosage forms for the

controlled release of pharmaceutical agents. While a variety of sustained

15 release dosage forms for delivering certain drugs exhibiting short half-life may
be known, not every drug may be suitably delivered from those dosage forms
because of solubility, metabolic processes, absorption and other physical,
chemical and physiological parameters that may be unique to the drug and the
mode of delivery. Examples of such drugs that are not likely candidates for

20 controlled release dosage forms are those exhibiting a long half-life such as
paliperidone. It has also been found that paliperidone 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

25 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 chloride and soluble in methanol and 0.1 N hydrochloric acid.

30 Additionally, since paliperidone has a long half-life of about one day, itis 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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concentration levels restricting the ability to admnister a ' |

i mmedi ate rel ease dose. [0005] Traditional stability i nprovenefljtgg%fbgurag}%b%
phar neceYYQ 2¥HOHY8ht s were expl ored including use of a0 263
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tradi tional nethods for reducing degradation proved insufficient. [0006] It
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dosage_form Dosage faqr neeq t contain drug.n, the range of 5%to
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requi r ementqdyradstisrsprovel|igsficienf. or mul ating conpositions and fabricating
dosage forns that are suitable for oral admnistration that deliver at the
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Publ i shed patent application ALZA Cor’porati on, 0009] O her
art digcl odherapeutio effect fconcenteatiahsmeadioobr) bustainesidabowd a mirinmerds wi t h

pat ches without claimng any rate of ease or desired plasma 25
concentrat i fW&PSY'@m%LMC?Hg’aﬁ%ME’ﬁ)app| i cation by Janssen, WO 96/31201.
Fur t her nor | S ] | | |y ' | ess
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There is alrequise lowldsug losiding indhe desage fonni.s Pesade fiernas) diayrneqehla per i done
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Pat. hps. Jofa41Hedowfag Iddding Tediifomertt présérits ptéBlents i#Pfonfdiating
compositions and fabricating dosage forms that are suitable for oral
administration that deliver at the desired rate of release for an extended period
of time.
[0008] Prior art osmotic dosage forms mention delivery of risperidone from
20 a liquid gelatin capsule without mention of delivery of paliperidone or of a
preferred rate of delivery or identification of a solid capsule dosage form.
Published patent application by ALZA Corporation, WO 00/35419.
[0009] Other art discloses delivery of risperidone through transdermal
methods with patches without claiming any rate of release or desired plasma
25 concentration profile. Published patent application 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
30 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.
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6,110, 923; 5, 965, 168; and 5,692,477 by Al kernes. US patents clai m ng

I nj ectabl e dosage forns to provide al nost zero order delivery Ijggl @g% )??%07
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and 5, 650V9384§409%bi shit oni Pharmaceutical |ndustries. Btu/gs2003423683es not
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ascending rate of rel ease, nuch | ess such rel ease through an oral delivery

system 5 [No®5.37Rr78ransk$,666,298rky Yaishitorsi ?harj‘eecﬂdicadwwl&lﬁeideThieer y of

extended, controlled. rel ease rldon 12 ontro d rel ease
Gasane.or it Phef naEdisblsBiSratfed Biidsd afss affHR® nbk Bacied mdtyaie

conponent ﬁB%F@ﬁﬁl#sbéﬁﬂlanétéJbﬁ*eléHSet Aiichubss sa@els releb@é ﬁ'iroﬁbhébn @raPH
sensitive polymer and optionally an osnotic agent that will Swell 10 in the

hi gher pH rdajivenssystemhe | ower portion of the small int estl ne and the |arge
test t . Addi ti I t f
the - dbsagdOPBTH T REpl At e el S5atery Boes 0T EaRsn SelNGrERr ereBIRE ot ng (o
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i ntestine. ary sust ai ne edse pal i peridone dosage forns
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forns descrlbdher in are djrected tp osnotic Sa fornms far al

adm ni str at'FEﬁ? e fo b0eaps G IARESe FYEouBREls: Ao Sa ataPonats OBH® ner i n,
however , @é‘g;.p g[agu i rﬁf@ rel ease of
drugs from orﬁgquggggﬂﬁ?g%ﬁlm O\N'r:]é?l n tﬁo ﬁeseglgeﬁ§ere appr oaches

i ncl ude, foproQIeeexdaM@ faﬂnfhatreleasgasmmmttka,mﬂargs of #exdiug in thevi ces and

mat ri x devin% di sso%ut on tens such as e ca §l| at ed, di Sﬁ% tion
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Zﬁ% Zg’ ag ggﬁ@%}gr niBrb it HeORIrgd FtetiHg. CSusY 8l RIEBgaTEmh ProRIES fstee resin
widely varying t|me-release of drug after administration that may not begin for
1-3 hours until the dosage form has passed from the stomach and an
additional 3 hours or more for the dosage form to pass into the large intestine.
[00013] Exemplary sustained release paliperidone dosage forms, methods of
20 preparing such dosage forms and methods of using such dosage forms
described herein are directed to osmotic dosage forms for oral administration.
[00014] In addition to osmotic systems as described herein, however, there
are many other approaches to achieving sustained release of drugs from oral
dosage forms known in the art. These different approaches include, for
25 example, 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.

30 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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|ncorporate inits entiret %/ ref erence herein. particul ar, the

fol | owi ng Lpsnoticpailmadﬁtgrmlaﬂﬂéa epijirughost engrdendsd tlm@ Rﬁf&f,’eﬁ‘(el’h%th%at i on,
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4,1111802; nvcrdefvifbiierits havink?si gnrﬁcéﬂtw Siférert.gH Galiéb. Alrédfsw oBs8uch
5,019, 397; and 5, 156, 850. l_QJOOOl Devi ces in which a drug conposition is
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Typi cal devices incl ude an expandablﬁ push layer and a dr U%Z‘éfa yer
surrounded Botentsawnrd Reing assighes ghthe nrﬁseetamlwaygndhlsza poratias, dr ug
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herein: Nos. 3,845,770; 3,916,899; 3,995,631; 4,008,719; 4,111,202;
4,160,020; 4,327,725; 4,519,801; 4,578,075; 4,681,583; 5,019,397; and
5,156,850.

[00016] Devices in which a drug composition is delivered as a slurry,
20 suspension or solution from a small exit orifice by the action of an expandable
layer are described in U. S. Patents Nos. 5,633,011; 5,190,765; 5,252,338;
~ 5,620,705; 4,931,285; 5,006,346; 5,024,842; and 5,160,743, which are
J incorporated herein by reference. Typical devices include an expandable push
layer and a drug layer surrounded by a semipermeable membrane. In certain
25 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
y large exit orifice by the action of an expandable layer are described in
30 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
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conjunction with the sem pernmeabl e menbrane. [00017] Devices in which a drug
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delivering a beneficial agent to an environment of use that includes a
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[00020] No description is provided of a formulation that provides the uniform

release characteristics of the dosage forms containing paliperidone and related
compounds of the present invention.
[00021] US Patent Nos. 4,892,778 and 4,940,465, describe a dispenser for

20 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 exit orifice in the
device is substantially the same diameter as the inner diameter of the
compartment formed by the wall.

25 [00022] US Patent No. 4,915,949, 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

30 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



conpartment formed by the wall. 25 [00022] US Patent No. 4,915, 949,
describes a dispenser for delivering a beneficial agent to an ?31#&&8 gezgfn
of use that includes a seniperneable wall containing a | ayer of expandabl e
mat eri al WO2004018%ds a drug | ayer out of the conpart nmertriustomsd2fays t he
wal | . The drug layer contains discrete tiny pills dispersed in a carrier.
The exit orifice in the device is substantially the same 30 dianeter as the
i nner di anelnydrophlhcIayezmmmatecbraiong)wﬁb@rmddmmm@llemen{tbnaomantﬁs Pat ent No.
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adnmini stered in conventional forms, such as a nonrate-controlling, dose-
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[00025] The Ri sper dal t herapy, however, continues to | ead to an
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whi ch i s a initial high dose of risperidone in the blood plasma after administration,
followed by a decreased level of risperidone in the blood plasma. Moreover,
this peak and trough occurs twice to three times during a 24-hour period due to
the multiple dosing regimen. The concentration differences in dosing patterns
20 are related to the presence and absence of administered drug, which is a
maijor disadvantage, associated with this prior dosage form and mode of
administration.
[00026] Conventional dosage forms and their mode of operation, including
dose peaks and valleys, are discussed in Pharmaceutical Sciences,
25 Remingten, 18th Ed., pp. 1676-1686 (1990), Mack Publishing 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
30 is Concerta® marketed by McNeil Consumer Healthcare and ALZA

Pharmaceuticals. Physicians’ Desk Reference, Thompson Healthcare, 561
Ed., pp. 1998-2001 (2002). The Concerta® product, however indicated for
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exposed to par i I ncrea ween dosi ng,
preferably and debices that will permitdiag controliel redeaseof pdligesidoad uridwglatedoci at ed
side effects. SUWMMARY OF THE II\I\/EI\I'I_'Ié]\I , ] ]
compounds over a prolonged period of time at a substantially ascending rate of -
156 release to reduce the amount of the active agent that the patient is exposed to
at any particular time and to increase the time between dosing, preferably to

obtain a once-a-day dosing regimen while reducing associated side effects.

SUMMARY OF THE INVENTION

20
[00032] The present invention is designed for once-a-day administration of
anoral dosage form to deliver paliperidone for more than about 22 hours
utilizing a capsule-shaped tablet. This approximately 22 hours of release is at
a substantially ascending rate of release from the core with 90% delivery

25 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
without high plasma levels.

30 [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.

7



20 [00032] The present invention is designed for once-a-day adm nistration
of an oral dosage formto deliver paliperidone for nore than a%)kltb 22 ?@H?S
utilizing a capsul e-shaped tablet. This approximtely 22 hours © PPy s
at a sub¥0am4wd8y ascending rate of release fromthe gefEsiHol/hraPY0
delivery 25 occurring at about 20 hours. This novel profile provides
therapeutic delivery above the MPC while keeping the plasma | evels bel ow

the MIC and00084] eMhegiresentiinvdrtionsutilizes faf sfowsbuf substentiztighasednding, t he
devel opment of _tolerance is incr eaged. Thi fy del i veré profile provides 24

hours of effffeatieleasa whan the dasagetar isdikelvdo bejinthe woinniqrrgign &f the

I nvention | : Wt i A | . has been
surpri si ng%&§¢o§@§§{e‘%éé€ a tf@tel @t’%n‘?%?gﬁw%ggsé%?%eﬁﬁg arﬁ ficaci ous
t her apy ovedrug4bbibisrdesigridddorincrease dhe therapetioinder ofipalipeddate. ef fects
associ ated with adm nistration of the drug. 7 28 February 2007 WO

2004/ 02098 10PBIPLISHEs beemsurprisinglyound dhat thedascribgd ascendingirelezss a sl ow,

but subst anf.i | f is likely
o bein Nt G pRE P substatail adcBhOR TG Bidoha ARGARARINE S | 171 L
i's not prevdragstith pesilconcattiationrocenpringiater.thinaboat t6hogredftéo i ncrease the
t herapeutic index of paliperidone. 5 [00035] It has been surprisingly found

that the deadipinisiatione clitis agcendieg Slood plasmasonsepliatien regueesdhpst anti al | y
ascendi ng %ﬁégaftaé%ﬁg%%g%@élbggd-Of drug with peak concentration ‘
an apbou

occurring la ours after admnistration. This ascending

bl ood1pl as@00B6] e hia besh fuethes earprivingly discadeied! thattnagddiidh e€andevel oped.
10 [00036] 1t has been further surprisin di scovered that the addition of

! ! .
an osnmger@smagent, salhiiato the firstrdrug daygy, bulret inthe seepnd drudlayeecond dr ug

o ehse v aniHaRet i BNoBAY P et iiveR PRI A cBlek¥s PR Lo e

t hat mai nt aieBlltg) the ratio 15 of the concentration of drug in the first
drug layer and the concentration of dru in the second drug | ayer inpacts
t he del i ver[p0BB8} i ilthas eeen futher ﬁgrpj@gqu)églscovered that maintaining the ratio

15 of the concentration of drug in the first drug layer and the concentration of drug
in the second drug layer impacts the delivery profile such that the desired
substantially ascending rate of release results.

[00038] The dosage form utilizes a semipermeable membrane surrounding a
three-layer core: the first layer is referred to as a first drug layer and contains

20 low amounts of drug and an osmotic agent such as salt; the middle layer
referred to as the second drug layer contains higher amounts of drug,
excipients and no salt; and the third layer referred to as the push layer contains
osmotic agents and no drug. At least one orifice is drilled through the
membrane on the first drug layer end of the capsule-shaped tablet.

25 [00039] Inthe 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

30 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



substantially ascending rate of release results. [00038] The dosage form
utilizes a sem perneabl e nenbrane surrounding a three-layer cotege. ,the first
layer is referred to as a first drug |layer and contains 20 |om}5§ﬁ%wft‘f§2@§ﬁ
drug and wo wesmbdsa agent such as salt; the m ddl e | ayepcigisefosRshesP as the
second drug | ayer contains higher anmounts of drug, excipients and no salt;
and the third layer referred to as the push | ayer contains osnotic agents

and no dr ugbiokbgit&Bsineftdnfidridnts of thediabldt @emili intkh ddamco; the @Irtedissiton t he
first drug layer end of the capsul e-sha_ﬁg_d tablet. 25 [00039] In the aqueous

envi r onment apfl araeliminated @s a ghelbalong WikbinselwbleeretPmpeRenisni per neabl e

and the. oardfeftll, " Bhe ftlsddd rEbEbMarFfhthe Baeht RISHUER, Rsign@ i oy er "t o
swel | and t be Flonee-bads dodagehmrhahat ianﬁeﬁag@mwamgfgvemﬁileqﬂborcm@l e,

masses. The push | ayer expands agai nst the secon 30 layer, which in
turn pdshesingjeasest stehdihydrated first drug layer. The first drug |ayer,

0t he. menlOfH T PRt egert 1 Idiebhon PP RER FHE WECor e, The o
28 Febr uar y 3pisind ARASRABSHAIGTA UBRARHTAGALED Mornane iiour BRI

components of the tablet remain intact during the G transit and are

el i ni nated &b lanerproteciive sybepaty at least ane exit orifice fompeedkart fornfabboti@reimhe
d f i t ] h ' It i i i d b R
once-a- day  ABBSIEHS Aadiah 87 4R feFlrahBteliq §SuleestBRbE e PbantBbfi ng s
I ncr eaged Slaglgg \ddated WRARAHE ddnFatthbnBRMHGERI e BSS bxit ORificé ANENA flo/

conprises a age form conprising a nmenbrane defining a conpartnent, the
menbr ane sucooundhieatiorawith dve semiparataable: pedisnxnfithe membeane; afirstdiug ori fi ce

formed or formabl e .therein nd at least ortiaon, of the r.ang .bei ng
sem permeabfa(-}';er 1 aé?(%ﬁﬂ-@gﬁpgﬁl‘ﬁfﬁta?fﬁzel Beaéﬁe%"ﬁhqmgtlﬂ%eré%fit ? renote
fromthe exife 8bmbhfment Betwedn thedfirsE aRIGIBY RN the\Bkplarididis Riepahaeabl e
portion of the menbrane; a first drug Ilayer |ocated adjacent the exit

orifice; andrug layesneorapligingdhe compeosindpaliperidene ona phaimacewdcallybet ween t he
compouti parbyartplbacd Bt R ERdt s "o Oe Tavers comprising the
[00042] As the drug is relatively insoluble, the first drug layer has a tendency
not to mix into the second drug layer. Depending upon the relative viscosity of
the first drug layer and second drug layer, different release profiles are
obtained. ltis imperative to identify the optimum viscosity for each layer. In
20 the present invention, viscosity is modulated by addition of salt, sodium
chloride.
[00043] The delivery profile from the core is dependent on the weight,
formulation and thickness of each of the drug layers.
[00044] The ratio of core diameter to core length is also an important factor.
25 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
30 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



15 acceptable acid addition salt thereof. [00042] As the drug is relatively

i nsol uble, the first drug |ayer has a tendency not to mx int sec
drug | ayer. Dependi ng upon the relative viscosity of the fi rst?z%p%éuﬂrﬁgg&

and seconwodougoibesger, different rel ease profiles are waysmgmj‘m I's
i nperative to identify the optinumviscosity for each layer. In 20 the
present invention, viscosity is nmpdulated by addition of salt, sodium

chloride. [ Qrsuhk mTAwtldﬂlprMﬁdds o key fedtums: bhsubstartially a@eéﬁdildgrdelm@ he
wei ght, fornulation and thickness of each of the dr uﬁ%dl ayers. [00044] The

ratio of cothat@ffests ibe pharewcedyramgios and devalopmenhpbidlerance aandine 25 The

cont i but | ng pEEPAN SRy dr Ror BRERS e s PR DARBOREM BB BE 0o
The del i ver phaphicaibgisalisfiedn @bvielopraénterfeolpamndelis related tottassedation
concentrations between 14 and 22 hours and preferably between 18 and 21

hours &ft er etfests{ysingenrepreseriatiyemeasyrasid¢h g digiv vgilanagdcur bet ween 30

6 be a one OB, HuBidsgt ne tvartoR RiniBalh FRGRIn L ol e °"
produci ng f eyf aéap“t@d% frelelse tokmﬂa E}iﬁolohg@@@eﬁb@ of e 8€a @Qﬁé&ﬁtuégy
admnistered nultiple tinmes per day. The 28 February 2007 WO 20041010981

PCT/ US2003/ escsing r@tgeoftreieﬁ\senwmp@mdmhnaWQaey f eat ur es:

substantlal endi dellve ffect the har,ma I cs and
devel opnent %q(ﬁfﬁg“g fr@é éhé 'ﬁ{? 8th rbseg 9\% ﬂé 9 provi des
adequafee pl 38ABItIEANTE ?@§pd°n%ive ﬂ@*’ﬁb’rﬁﬂi&iaﬁﬁhcﬁéhp@flﬁéﬁé orgevel opnent of

tolerance is related to the sedation 5 effects (using a representative
measur e sucphaanaeeyitically greeptable. aC['@@dd'ﬁ'P“lSﬁ'Uh@TQﬁp‘é’thh qamaprisescerallyn

o o onged peRTISPRE thihg BBBeEERHREaor I BUBREENG! RideReiisRA ML . 1 1e

conpound pabta%ubd@man& 886eiding fatarsitrBleasé BNeE b . prolodiget \pAIMOU QT tiRgeIPr i ses a
met hod of treating a 10 condition in a subject responsive to adm nistration

pal i per i dondlast psefepably.the dospeafoyn icadpinigieederallyaanee pslaysal t t her eof ,

whi ch 2T i&ﬁ49‘i ' 8It1l§ﬁll 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 portioh of the
membrane being semipermeable; an expandable layer located within the
compartment remote from the exit orifice and in fluid communication with the

20 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
thereof.

25 [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

30 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

10



adm nistering to the subject a dosage form adapted to rel ease the conpound
at a substantially ascending rate of release over a prol onged pﬁ{fga}d of 07
time. Most preferably, the dosage formis admnistered orally, oncé“ae{yggy.
15 [ 00049¥y0hep4muédsl anot her aspect, the invention conprpSessosiesSage form
conprising a nenbrane defining a conpartnment, the nmenbrane having at | east
one exit orifice forned or formable therein and at | east a portion of the
menbr ane bethegeasfe and dhefisdtideug fayes compiisirigesditgnd theosedad drughayet he
conpartment renpte fromthe exit orifice and in fluid conmunication with the
20 seni per nEAHPLIRGPPISH- of the membrane; a first drug |ayer |ocated

adj acent th ht 1R ISGE ' il Nt he
conpartnentm)oeo?‘ er!ﬁS?‘Eg?‘?fr}ésﬂggr%ﬁg%ﬁwreﬁg%%c{)ﬁ?ﬁggﬁgﬁ% gvﬂog@er, t he drug
| ayer s conpcomprigingteemenchnape edinireg a pempadmenty the meémbrane hiaving aty
acceptable acid addition salt heyr eof . 2 Q0050] I n still .another aspect,
the invent i &@sgg%,ep(g@glgge Of mab[?o%ﬁh"gi 3t lgasta Hﬁglmﬂﬁﬁng a
conmpart ment d-he : ' . neéﬁa ' Lid ceaf armed or
formabl e threnr el nagﬁ é’?dj?%@@t@rgﬁggh’idon ntB Egleqég%{)@gﬁ{eé(ﬁ@ftﬁ@ the

sem per neabtempartment aemiels fromethereXitoarificecand inHluid commurioation withtthe enot e

f h i i fi dj fluid i i ith th i bl

borti on of  FRERAEEAGHEPoRION gfaHe ATHbIgeR THidiHg evky IGEaien Sdaoaritie
it : ) i it th

oritrce an?x@oﬁﬁgér)‘ ?ﬁcﬁée ggg%ﬁ 9%{;‘4 @9?1‘ fotat¥d \mtr'ﬂattﬁ‘é’ cpgipé?fsrﬁéﬁrﬁe%bﬂeen e

first drug layer ayer, the drug conprising the
corrpoglmd pathepfirst daugelager ?nqbttmfemmda/ 'bdmldyg;,athedm@lﬂyer@c?mpaidgigtthenfsalt 10
28 February 2007 004/ 010981 PCT/ US2003/ 023433 ereaf, and the first
drug | ayer E‘BWBPPEéMrﬁ)’@ﬁBﬁ'i'(?O%GT a aE’B@%‘?\‘&'C&FY@CP%?f@LE @‘aﬁtaaquwgsa% salt.

[ 00051] In | FLTpT0) t, the invention conprises a dosage form
conpri si ng g{érgée%rang‘laggygri%ﬁeg' a conpartnent, the nenbrane having at 5

| east one ef00052]i fTheedbdsagefdbror mayopéibhallyt cemprise arflbwaprometing lypprti on of

th nb ' ' bl e; dabl e | I ted within th
compar t ment BERARSI e BRI G N 1o YGBVAR | 1 141 d commini cation w th the
sem pefgreablgygaa] 1A krdlnd! KspBREthE ierfioh copridedt hdtiRda bPgakit 4l acent

condition responsive to administration of paliperidone or a pharmaceutically
acceptable acid addition salt thereof, which comprises administering the
compound to provide a substantially ascending plasma concentration of the
compound. The Cnax Occurs at a time greater than about 16 hours and

20 preferably at about 20 hours.

BRIEF DESCRIPTION OF THE FIGURES

[00054] Figure 1 illustrates a two-orifice embodiment of the present invention,
25 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
30 administration to a subject, with an optional lubricating subcoat and barrier

layer,;
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exit orifice; and a second drug | ayer located within the conpartnent between
10 the first drug layer and the expandable |ayer, the drug Iaye [ i,Shhg
the conpound paliperidone or a pharmaceutically acceptabl e aci dgs %3@?’02@9
salt theWeapd4daeashd drug | ayer. [00052] The dosage forprives200pbisasyl |y
conprise a flowpronoting |layer between the nenbrane and the drug | ayers.
15 [00053] In another aspect, the invention conprises a method of treating a
condi ti on r0867}i Fegure Aitinstnatesthe mmdebﬂeb\aérypnfoﬂldcmewdm@a phhshaatialiy ically

acceptable acid additio alt thereof, h conpr,j se ni t he
compound ¢ 03NN ra&%?@ﬁéﬁp PhiperidoBA fetaCHEAg Be it PLUFGHOT 1 he
conpound. THg, E;E@b n about 16 hours and 20
preferably at about 20 @lﬁorﬁB rgﬁe%@%’tﬁﬁgﬁ OF THE FI GURES [ 00054]
Figure 1 il[00958ht ﬁgmetwushraksdheeﬁeoﬂoﬁm’ug cxm‘nceht?atwmsatm betweentthen, 25
prior to admnistration 00055] .Figure I Llustrates the nodel
del i vePy pr st ARIG]AYER an&&eﬁ%%iqe g | yepryon é’gﬂ? ﬁ@s?é’fBa ennNease of

pal i peri don ting
Cibcoat s: [ OSERY " Eiduiel®h. i o pif orhilutiaeih eirect ShiiBpibrahd e

i nventi on pommtetof relé@sadjfnpahpemmne;)n to a subject, with an optlonal

| ubricating _subcoat_and barrier |ayer; 11 28 Februar 2007 WD . 2004/010981
PCT/ US2003/ [#£988% [Rigrs7] illusiates nptf#mtna!.gfegea@onrr@th\um frenaliperidoRe of i | e

provi di ng a, m?sstt scending rate of release of paliperidone
denonstrati n'g e'%é fer{dﬁlopgdl fferent anpbunts of sodium-chloride in the

first 1drug jo0oen] Fi’%ﬂ‘é&huﬁsmatree tabulal teinpatissn bhdosdde fornpétabllitiowith
concentration ratio between the 5 first drug |layer and the second drug

|l ayer on ragRd yithputl wse ef te prategiveisybeeat ofthepsesentiigventionsa, 6B, 6C and 6D

pal | per § dort908sgb o o SiF ARG SRS AR oraeh Sk dirdell FERGER fopm: ey

for pali persdpngy withded witHoef usefdhé pedtective subcoat of the present invention;

15 DETAILED DESCRIPTION OF THE INVENTION

[00063] The present invention is best understood by reference to the
following definitions, the drawings and exemplary disclosure provided herein.

20 Definitions

[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

25 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.

30 [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.

12



10 [00061] Figure 8 illustrates tabul ar conparison of dosage formstability
with and wi thout use of the protective subcoat of the present i ntion:
[ 00062] Figures 9A and 9B illustrate graphi cal conparison of doisg;%egonfaor?(%om

st abi | i t ywoi20du/aom1 Wi t hout use of the protective subcoa{,cﬂ%J idﬂﬁ/oﬁﬁﬁse”t
i nvention; 15 DETAILED DESCRI PTI ON OF THE | NVENTI ON [ 0006 f The present
I nvention is best understood by reference to the followi ng definitions, the

draw ngs an?memlwwﬁimbesWﬂywwupm heideidditior?€alPadri ni tions [ 00064]
By "dosage fornt is pmeant a pharnmaceutical conposition or device conprising
a phar maceutRh@ampgediigallyacggpiable saithwaichare yrad ipterehangeablyhereiacai i cal |y
accept abl e ' It d . : r itk Oon: Qg '

opt 1 onal 1y (5L iRl ses 13 et R0 dBS rickBOARIELKE BchiicenuP By s

accept abl e ®xwitpic?pharmacblogivas deetydf tige saltndred, asustohs tise)t gre tiesi nt egrant s,
bi nders, diluents, lubricants, stabilizers, antioxidants, osnotic agents,
col orafts, pharsmacslogical eqiivalentisof fhribases of the, palipgridane cosmpund. manuf act ur e

Mrug. or ARl APAREE AR B ehRite pills o SRl BF ST g "the
charact eri spiip®se$ opshlt Fsrmationcncludeibtipard Hotkmited o hpdmchrsrieyt i cal |y
acceptable acid addition salt thereof. 12 28 February 2007 WO 2004/010981

PCT/ Us2003/ beabmomigobpdpiadic, qimia: aeatis braapicymapdelit.aiaspheria ritfis. t i on
| t n n . . | | t " 1 V\h h d N t h bl
L RETRGREESPDIIESTR D, 1, V0 e o0, T chenocabl

her ei n, ose t he ani on does not contribute

si gni figcant [00067] t ehe &xXpressibiis texitpiekirerifitey i“@dive@@bﬁﬂéé%rdarugﬁeemr%, and,
as such, they are the 5 pharmacol ogi cal equivalents of the bases of the
pal i peri donefificsrpans ather siailgy @dressionm asdvay bedigad/heredeinciusiesa aci ds t hat

o hydr oon! BEMB SeyHeB R ™ o BbiscnflBbistA Rdsa Sl on Bpkulifs an ™ 1
mandel i ¢, poRfideiahdca boid. 'Tite expreskion diseintiwitistan Befica thet is Rirhedtdrer s. 10
[ 00067] The_ expressions "exit," "exit orifice," "delivery orifice" or "drug
del i very ofarmable fromywisebsiance prpplimantpabedepsdissalvaser irlegsbad @i n
Inclugg a e guter wall to thereby form an exit orifice. The expression includes one or
multiple passageways, apertures, orifices, bores or pores.
[00068] A drug “release rate” refers to the quantity of drug released from a
dosage form per unit time, e.g., milligrams of drug released per hour (mg/hr).
Drug release rates for drug dosage forms are typically measured as an in vitro
20 rate of dissolution, i.e., a quantity of drug released from the dosage form per
unit time measured under appropriate conditions and in a suitable fluid. The
dissolution tests described herein were performed on dosage forms placed in
metal coil sample holders attached to a USP Type VIl bath indexer in a
constant temperature water bath at 37°C. Aliquots of the release rate solutions
25 were injected into a chromatographic system to quantify the amounts of drug
released during the testing intervals. R
[00069] By “release rate assay” is meant a standardized assay for the
determination of the reléase rate of a compound from the dosage form tested
using a USP Type VIl interval release apparatus. It is understood that
30 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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menber selected fromthe group consisting of a passageway; an aperture; an
orifice; and a bore. The expression also includes an orifice th% 1,S forz%‘}i
or formable froma substance or polynmer that erodes, dissolves™o etfrgary

| eached fwenoagGomyes outer wall to thereby forman exit @girfisssisniilss
expression includes one or multiple passageways, apertures, orifices, bores
or pores. [00068] A drug "release rate" refers to the quantity of drug

rel eased fres folitving adhtinistration imappropriate timg-units] eld. or 236 minutesior t
rel eased per hour (nmg/hr). Drug release rates for drug dosage forns are

typically ne@sheWs ef6. an in vitro 20 rate of dissolution, i.e., a quantity

appr opri at ceandl oSl eI AU SBEipe HPabkHLE diFERERHRR B et <
descri bed hebired'er#spetifiod wak wmﬁﬂﬁ%g_ﬂnﬁmw@tim’a@e@ksita thews elfrocdruy sanpl e
hol ders attached to a USP Tyge VIl bath indexer, in a constant tenperature

wat er Bat h eleasegatapbtained abthe speaifigddie fellaving dmpleraertation @é@d i nj ect ed

dur i ng ¢ ne SOYBRARBgYE0R Bato gBaihe st whith 2 SRURTSY Herde e LFHEETTY,
st andar di zegrngsgittinf0doddte formtivisbes reddastd g belefe@ncediad the “T,"conpound
fromthe dosage formtested using a USP Type VII interval rel ease

appar at us. valugswhergexsisothe peraen3yf drug daatthasdreanaloasecht For exmpiey abe

substituted_ in the a i COl ' n ept rocedur es.
AR e e N R T e e
desi gngt i Ngddderye foifis s til tithedstWiNiLIs 7088 bPYO%SofZUE WAEHIA $hé HoSade Rerki s) and
13 28 February 2007 WD 2004/010981 PCT/ US2003/ 023433 tinmes foll ow ng

admi ni st r at hanhbeen selpased. dhis measurgmeny is eefgrred to as3benimivesTor far = 2

hourls, etc.,J] 0007 'Aﬁ used herein, unless otherw se specified, a drug
rel ease ratté]L %Ogstaébng at a specified time "follow ng adm nistration” refers
to the in vjgooz2yr By “inmedieésfeleasedovidd form” i nidadt anfsdddeddrmitiat

follow ng inplenmentation of an appropriate dissolution test. The tine at
whi ch a spetsieases gugcabstadially corwletalywjthin arsherbtimeneiiod followings been

(e e, RSB REC GoRbad i A Ml Sootk 1 haukhe per cent o
[00073] By "extended release dosage form" or “controlled release dosage
form” is meant a dosage form that releases drug in a substantially consistent
predetermined rate for many hours. Controlled release dosage forms in accord
with the present invention exhibit Tgp values of at least about 18 hours or more

20 and preferably about 20 hours or more. The dosage forms release drug over
periods of time of at least about 16 hours, preferably 18 hours or more and,
more preferably, 20 hours or more.

[00074] By "sustained release dosage form” is meant a dosage form that
releases drug substantially continuously for many hours. Sustained release

25 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.

30 [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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comonl y used refefénée measur enent for evaluating drug release from 10
dosage forns is the tinme at which 70% or 90% of drug within thS S_.ogéli%e {q%rm
has been rel eased. This neasurenent is referred to as the 770" 8 ebragry 2403,

t he dosage f004/m3004100072] By "inmedi ate-rel ease dosage fppqfils03/09R3t 2
dosage formthat releases drug substantially conpletely wthin a short tine
period follow ng 15 adm nistration, i.e., generally within a few mnutes to

about 1 houdnd pR§&radly By mesttaan aBoluER5%s Mokt pagferdlsly b Mbre' hantdut ed
rel ease dosage fornf is neant a dosage formthat releases drug in a

subst ant i al 19%ctian eithaiithe precading af hesuhseguest avriage hourly relegse ratel ed

Vel ves of S feleliMed £ 65 SypdViNnics o oSk ARPERIb BRI 20 hour s
or nore. Thsurd@ates rdleass id setaren 28%WanadVEY%. periods of tine of at | east
about 16 hours, ]preferably 18 hours or nore and, nore preferablé 20 hours

or nors. [ d000Z8] BBy "preloaged peried ehtimelissmgant sraantingows pariod ofiimegel f or m
that relea r stantiall o i, hou for ma hours.. Syst ai ned
ol ease’ sat et BHOBE. DREpEOR TARVE br e AR CRP blefet il her s ods
of time of B3 hb@Rdr BRI FdPeXatple, tﬁér@feﬁﬁﬁlbgyoﬁh@ﬂé dd9afefermsr nore and,
nor e. preferabl%,d about 20 hours or nore. [00075] Dosage fornms in accord
e

wi t h t he prdgsonbed heseiniganesaly begin celaasiopinadiperidpre sbabaltcanehowal i peri done
for a prol ed. period.of .fimne. 076] . By "sust ai ned rel.egse” is neant a
pr edet er m ?fg’g?‘é{@ qdmgﬁr$gpeadpetﬁgd$n9§5m!r%ge éfgr T9%% agnode 'H\?p!’ag)rﬂ\lgnt over a
prol oaged p&iritRdesfor 4 Proloh§ed pélioduf timel frerhaboeh 2898 td 8htd at icastedblt an
average hourly release rate fromthe core that varies positively or

negat i vel y H%randhpreierahbatigastamuySSiobtherdugiarsleased fromo ©0981

mor e than_ db0t Relggse BF Brfiistilobe niRle bERPAASOD' shuctl FRRBIBHE Slerage
hourly rel egfoughtthe rate efRfeRiaSe1s dehbrally diivdd BEm¥éWhat fof ¥ uitdrapse
Appar at us where the cunulative release is between 25% and 75% 5 [00078] By

"prol onged nedgasedatd. tine" is meant a continuous period of time of

15 [00079] By “C” is meant the concentration of drug in the blood plasma of a
subject, generally expressed as mass per unit volume, typically nanograms per
milliliter. For convenience, this concentration may be referred to as “plasma
drug concentration” or “plasma concentration” herein which is intended to be
inclusive of drug concentration measured in any appropriate body fluid or

20 tissue. The plasma drug concentration at any time following drug
administration is referenced as Cime, as in Cgp, or Coap, etc.
[00080] By “steady state” is meant the condition in which the amount of drug
present in the blood plasma of a subject does not vary significantly over a
prolonged period of time. A pattern of drug accumulation following continuous

25 administration of a constant dose and dosage form at constant dosing intervals
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 Cpax and the minimal (trough) plasma drug

30 concentration is referenced as Cyy,. The times following drug administration at
which the steady-state peak plasma and trough drug concentrations occur are
referenced as the Trmax and the Tyin, respectively.
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at | east about 8 hours, preferably 10-14 hours or nore and, nore preferably,
16 hours or nore. For exanple, the exenplary osnotic dosage for% descri'qggd
herein generally begin rel easing paliperidone at about one hour F%lfrfl?ﬁx/i

adm ni st reDi200/0a0881t he uni formrate of rel ease, as defipeguaRRyBr3sdL
continues for a prolonged period of tinme fromabout 25%to until at |east
about 75% and preferably at | east about 85%of the drug is released from

t he dosage [00081] Rdrsaseobékipm theart dppreciate thatpasrnbhairagfcoacehivaticrsver al

nore hours although the rate of re|lease,is, generally slowed sogewhat from
t he uni forn?btﬁﬁ'lega‘gé"é%dé'? gubjeeisyvit vapdueto ﬁ"yaﬁﬁl&ﬁ%{t Yanakilgy de e ati on of

drug in thenﬁh?‘b%rz%@?é@ a‘PFecﬁng 8H% ?tﬁ%qrﬁ@rﬁ‘,%i@ribﬁti@ﬁ,%@&ftﬁﬁsﬁ??@q’gS per unit

vol une, typicall'y nanograns pe€ ter. For conveni ence,
concent r at i excretign.bEor tHiereasdnt ankess offversise indicaged,aneanvaltasoobtaimed” pl asnma

concentration" herein_whjch is intended, to be incluysive of dru
concenPrat i &ﬁmrﬂ!%ﬂ?t%sphe&fﬁlarﬁd{ﬁegg??rﬁ OpBHIPASESi QA COMPRINg B@g@.a The

pl asma drug b ' ﬁtﬁfg"‘ @@E i Slation is
referenced %@B% ) %hﬁéggﬁf’%{acgﬁwgéﬁ%%&ﬂi%é b%%?e y r{;?éé{ry state" is
meant the cdoshde fonmidissdlutidn tates andunmvivofplasmg drpg esaoénfratidriise bl ood pl asma
of a subject does not vary significantly over a prolonged period of tinme. A

oattern of 0082k Auraietianship bawesn aradernisteres d0o% ofaaippridana anshther o

constant do C | ' |y
achi eves a ﬁ@g@%@@fﬁpé%@?ﬁ%ﬁ}q@ﬂ@%ﬁ@ﬁg&%@hgﬁttﬂgﬁ%@a%‘&eé.ﬁgo%\gvn pl asma
concenpr at | gosd admiristration isasedtherbinytol itlesttate signifidant differehcewbetigen
interval. As used herein, the steady-state maxi mal (peak)  plasma drug

concent r at i B¢ Gasagerferran@ad raethops,of dheipeasentinvention @ndduignarbiesaee drug 30
concentrati f]bgrngts %o?{/e%s%frgtﬁgdasaaﬁé%‘b%d Bré?&)vtcllj’l ﬁﬁg%&@ﬂ‘@ Gﬁtlgéé’ﬂyﬁ%ﬁbm stration

at which t € pea asna an rug concentrations occur

are referevaladisndetivee] byesicalzdinglthe Tatioof thesnaméricst valuelof the mean G,y 2007
WD 2004/ 010981 PCT/ US2003/ 023433 | ?081 Persons of skjll in the art

appr eci at e (Wl)ﬁPégﬁﬂumﬁi'ﬁ:aE@l%ﬁ? '%ﬁij %_mgbti@'r:r%tbxq'qﬁ’sﬁnd-fhﬁ diffgrengen ects
Uy 305, Rl R RPN APl the rod R IA A oot 0
of peak plasma paliperidone concentrations following administration of the
sustained release paliperidone dosage forms of the present invention
compared to peak plasma paliperidone concentrations following administration
of conventional immediate-release paliperidone dosage forms. Administration
20 of dosage forms in accord with the present invention preferably provides
steady-state Cra/dose ratios of less than about 30 and more preferably less
than about 25.
) [00083] It has been surprisingly discovered that sustained release
paliperidone dosage forms exhibiting Tgq values of about 16 hours or more and
25 more preferably about 20 hours or more and which release paliperidone at a
controlled release rate for-a prolonged period of-time can be prepared.
Administration of such dosage forms once daily provides therapeutically
effective average steady-state plasma paliperidone concentrations.
[00084] The exemplary sustained release paliperidone dosage forms,
30 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
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excretion. For this reason, unless otherw se indicated, nmean val ues obt ai ned
5 from groups of subjects are used herein for purposes of conpasd | a
drug concentration data and for anal yzing rel ationshi ps bet V\Be?]igl ﬁ%ﬁ%ryéﬂ&
dosage fowm2de4gdossut i on rates and in vivo plasma drug cpefesigodbisefs-

[ 00082] A relationship between an adm ni stered dose of paliperidone and the
magni t ude of the peak plasma pali peri done concentration obtained follow ng
10 dose adnonal sosagé tormssknovedinhtheairh Thesé Hifferentt approgohdés maytincludéer ences

between the dosage farns _and nmet hods of the present inventjon and prior art
dosage  f or {%6 CXRBIPIe,GIFiPIeN Systoms Boh, e RN ARVIRES ndepair deiGas ¢ | ess
numeri cal : i ' | ; Lt ippl  val ue
of the neana%gwaalgub?r?g?{%rf){sefﬂé&%/%%éh%ﬂ%tgla of}a J‘éﬁgﬂ @téﬁ%mﬁ(ﬁ@e (mﬁ’,fsﬁ. e.,
Cmax/ dose. a@kamplief f'timetioe plls”) and matrbatisselutibntsystemas i combinatioros

characterize_t he reductjon in the nitude of peak plasnma paliperidone
Concenby at | SAUSRBSSIPHECREYAAS: 218 POreXshapge e aysiares o sbasdbed n
pal i peri dongegns ﬁ’sfPﬁé‘i‘?rzébfe{Jyf‘@@éiéﬁ@éE 1080, | G5 16821P685d 1o peak plasma

pal i peri done contentrations ow ng admnistration of conventional
i medi at e- r Phkiper@gre dgsagedorras doatayperaterinmccdrthwith shese other 2pprdachesage

forms in accord wth the present invention preferably provide st.eady-state
G dose « 48 SSampassed Bhie Shoperor 106 SArmaalow attls Biieit IR 4nS pRh abou
25. [00083] rdid é@éhé%?@fér@ﬂw h /‘o?ﬂ{é’p%' gfaoif Wid\ﬁbét omé:y'ﬁkﬁ@ rel ease

pal i peri done d%sage or ns ex?ﬂ%iti ng S vaﬁ es o acbout ?% ours or nore
and 25 nor ehamaeferistios vs abcited iAGhb claimsaleseribe thosk dbsage formsasdiher

pal i peridong at a contrqlled release rate for a prol onged period of tinme can
be prepar ed'.'ter&}ityrﬁrrﬁaé’c"faj?n@n of such dosage forns once daily provides

oncancr st | e SiASHbI At RARESkF AR HRaPLERTRCIALBRRINS
forns, 30 ngémerdte afdrivirgpiarcenfpr smblbintp#aigentooa compadtrmenitfornedfatisasty such
adm i st at PORATEY BaaMpSeabIo sRB e ettt e d s iy ST ALt 8Pt Aeonever.
(56 Bl eSS oRRRATIEES RAERORaA A oAl Ssbimsts from
that operation is pH-independent and thus continues at the osmotically
determined rate throughout an extended time period even as the dosage form
transits the gastrointestinal tract and encounters differing microenvironments
having significantly different pH values. A review of such dosage forms is
20 found in Santus and Baker, “Osmotic drug delivery: a review of the patent
literature,” Journal of Controlled Release 35 (1995) 1-21. In particular, the
following U.S. Patents, owned by the assignee of the present application, ALZA
Corporation, directed to osmotic dosage forms, are each incorporated in their
entirety herein: Nos. 3,845,770; 3,916,899; 3,995,631; 4,008,719; 4,111,202;
25 4,160,020; 4,327,725; 4,519,801; 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
30 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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oral dosage fornms known in the art. These different approaches may include,
for exanple, diffusion systens such as reservoir devices and ma%F%(b ﬁ%"'z%ﬁz’
di ssolution systenms such as encapsul ated di ssol ution systens (inc d r
exanpl e, Woi2og4/a1098e pills") and matrix dissolution systgefyussRERifgyion 5

di ffusion/di ssolution systens and i on-exchange resin systens as described in
Rem ngton's Pharmaceutical Sciences, 1990 ed., pp. 1682-1685. Pali peridone

dosage f or npicohwéx stvgpet Suci aqxremréd/\shdpet sevell cisiuthepakspatasisapes will
enconpassed, by the scope of the clains below to the extent that the drug

rel ease chaﬂ@lﬂ‘%ﬁﬂgta'@ releaseratefie pl asma pal i peri done concentration 10

i reral vy o O0ReF 4p BReHHory Bbiiad b iaesianch oshaR it AT HE, ddipfo = £ !

utilize osnagtivityRjradient &cross wadiD eduses ghstm ﬂaldftﬁrbbem‘ilﬂbed tirobghavdll ui d
into a conpartnent fornmed, at least in a seni perneabl e wal |l that

perm t§ fred0 dharehyiconverting Iﬁ(ﬁtcﬂ"HGﬂay%t?’ocﬁ%S@EPﬂS’r deygrigyecd@dbdat (s), if

pr esent a ration is
o ndependitVRHERRIBRYRHSA 8 SRR SRS, afq cPBEr AR oy o

t hroughout  gweNing ﬁﬁ‘@'@dnbpﬁmrm?(s)w pagklayes SO ETidalrabletirst drgsayér t he
gastrointestinal tract and encounters differing mcroenvironments ~having

si gni fi cant 39 aadrsespad drygilayer 48are seleased fhreugh @xis @@@@@umcﬂqmnugs 2@ found

|t orat ur o, S0tsp e tersi Gabhpfnetafd it Bide Hd SRt SWRIPEART! 0\ o

the f0l | oweigadd & fircadritiaye3madd Becone dasgiayera0 dectifs fidikssitinues _
application, ALZA Corporatlon directed to osnotic dosage forns, are each

i ncor por at et® beimbibed angpushdayensd spptinuassto syelltheretsy dewggsoat;@ued

4 575,075, (PIea-chdnisimpiged o Erpleasil Sooptindf frenet vBt el .

cut away Vi emhdg@gmpgﬁbdrent of dosage form 10 in accord with the present
invention. In this enbodinent, the internal conpartnent defined bé menbr ane
t

20 cont ai ns[00088] t iAsgescribesin saeredatal below, fhird ﬁgnaorlentspusjbmshé dr ug

0. [ dBos7) PSS RETRAGAN o e Bariiert®) T b e POrRATBRRGR bodt =" ' !

caps ul e- s hanedashﬁhicauy atthe ¢arhpeterg@)inbugh tayertsd typleally sbmpeises 2@l udi ng a
standard osmagent and one or more osmopolymer(s) having relatively large molecular
weights which exhibit swelling as fluid is imbibed such that significant release
of these osmopolymers through exits 60 does not occur. Additional excipients
20 such as binders, lubricants, antioxidants and colorants may also be included in
push layer 50. The third component layer is referred to herein as an
expandable or a push layer since, as fluid is imbibed, the osmopolymer(s) swell
and push against the deliverable drug formulation of the second component
drug layer to thereby facilitate release of the drug formulation from the dosage
25 form.
[00090] As described in more detail below, first component drug layer 30
comprises osmatically active components, and a iower 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
30 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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17 28 February 2007 WO 2004/010981 PCT/ US2003/ 023433 bi convex shape. Such a
preferred shape as well as other alternate shapes will i npact ?@%eﬁ%ﬁ?r 07
rel ease rates. [00088] In operation, followi ng oral ingestion o dosag

10, the oW@ON401098¢ttivity gradient across wall 20 causepcggsbdobgazhii d to be
I mbi bed through wall 5 20 thereby converting first drug | ayer 30 and second
drug layer 40 into deliverable conpositions, i.e. solutions or suspensions,
and concurrﬁnﬂbnxgﬁm@fgong t he osnopol yner(s) in push |ayer 50. The
deliverable first drug 30 and second drug | ayer 40 are rel eased

t hr ough exi [090@0]asSerqonddYrugrt@yenﬁ@scqrapﬂ%eﬁ@ahnem@onﬁtn@ranaa dreistsamithent and

Cecona dr ugneg R e HiEntrctfed o, by AT oB ARl Bt Blatétdnt e ™) yer

50 conti nuefiuiddraiiein ext&mvap BrivEnrHERCthesUIdH Mefsbrang!28easd fdrifotnling aranner
drug is released in a continuous nmanner over an extended tine period.

[00089F As deliverabjedirua forpauatien upen iebibition ofi fluid.c dheexsiniesdnay ayer 50 15

The osmot i caEigeca phtaiE s aARBERen ia retblsd 5 Bt st bRiTelfiphi Cec ' an

osmagent angubREoSmoliBAIR ActivenjentEosiadeny,’ BAch 8k akitysbdiutAdiigride! reul ar
wei ghts which exhibit swelling as Tluid is inbibed such that si gni fi cant

rel ease of hagbeen @yrﬁnﬁmglwﬁmovammt the @mlmmfe@elhiﬁomibaﬁeconddu t i onal

o) S0’ be i neiEH Which Roitafis, 2 Mt PR dors S oL ik el Ui Reidta, 1T0 1

herei npas afmeiveosdiatiofwith thessalt iavthe firstirag Ié&ferfdomfbnefhtlﬁét/ﬂ@d ant he
osnmopol yner (s) swell and push agai nst the dell verabl e drug fornul ation of

the second boprovedascenrding rat@@frreiaaser@eeuﬂgg 8 dengardurationepbaseending he drug
for nul ati on gt%omthe dosage 25 form [00090] As described in nore detail
bel ow, fi rsf brrponent drug layer 30 conprises osnotically active

conponents, L Driglayerd0hadh mgﬁeﬁ/@r@éhﬂatlém@ﬂthwdmﬁﬁmm nt drug
| ayer 40. The osrmtlcall active conponent in the first conponent drug

| ayer conpr layes3an B@@a@tm)f theonggntratien g druma the fisst dryg dayes @ddoitherer (s)
havi NG5 el aE:bP((%ﬁfra?lgﬁlc;f dFBé ﬁfmeaéec%d%a l%r ZR) is maintained at less than 1
and preferably less than 0.33 to provide the desired substantially ascending
rate of release.
[00093] Drug layer 40 may also comprise other excipients such as lubricants,
binders, etc.

20 [00094] Drug layer 40, as with drug layer 30, further comprises a hydrophilic
polymer carrier. The hydrophilic polymer provides a particle in the drug
composition that contributes to the controlled delivery of the active drug.
Representative examples of these polymers are poly(alkylene oxide) of
100,000 to 750,000 number-average molecular weight, including poly(ethylene

25 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 carboxymethylicellulose)
and poly(lithium carboxymethylcellulose). Drug layer 40 can further comprise a

30 hydroxypropylalkylcellulose of 9,200 to 125,000 number-average molecular
weight for enhancing the delivery properties of the dosage form as represented
by hydroxypropylethylcellulose, hydroxypropylmethylceliulose,
hydroxypropylbutylcellulose and hydroxypropyipentylcellulose; and a

19



exhibit swelling as fluid is inbibed such that rel ease of these osnopol yners
t hrough exit 60 occurs simlar to that of drug |ayer 40. Additi%?lebr v
exci pients such as binders, lubricants, antioxidants and col orants H%? QPZO
be i ncl udwo 2004/0480828 February 2007 WO 2004/ 010981 PCT/ b\@?}%@ﬁfo?@%ﬂ?’ﬁ first
drug layer 30. [00091] Second drug |layer 40 conprises paliperidone in an
adm xture with selected excipients adapted to provide an osnotic activity

gradi ent f opol(vinylpgrrolidomed of 7 ©0CEtd 75080 hamberdverayetiolddilarugdighefopr ane 20
and for forming a 5 deliverable drug“forrrul ation upon inbibition of fluid.

The exci pi effBangipg the,BowRsoperigs ©of e dasagaiaam P teirimed amang theserred to

ner ein 5 e HbrERES IR polybthyBRe B3R of A0D OB 307 0P Elinal SVERRTL - SUC

as salt, so or | as been’surprising rscovere

omi ssi on of nxAédularweighti Camtaretivat etodg in theegastribienbiremmeat, ne.,a hi gher
proportion of the overall drug in the dosage 10 form in conbination with
t he salbt i nbiogeodiblessarteisyarexospedialfpprieterred.pr ovi des an i nproved ascendi ng

oo R ieR i PR ol BB o o A efE, BP0 e
Ige rati o otinjdeyePse Sntiudeicarbstydiated that &irebit sufficieft bemotiy &ictividPtd Ise t he
concentration of drug in the second drug |layer 40 is maintained at |ess

than 1 and psed alang gr wih sther @smmgents. oSyely eathohyHeatas spmpdiseubst ant i al | y

oxcipi ents EnmpsabofdRER: Sepbtietit Ald Bob B Enal el oA e BB o 20, as
with dipug | axempls inélutié rasltcaen@insge., gliisobeqidlymess pivducedbyaheri er. The
hydr ophi lic poldmar rovides a particle in the dru conposi tion that

cont ri but es hydrolysis elorarnitareh) aed the sygars aompriging lastese @lugosrepr esent at i ve
o - aver S0 BRGEE. Rt SR B st ksRle Mol ke O°°
pol y(met hyl gisetiaviley a desirgéd equivaishceXDE)of 20cbriesy, (greferhbiyavitka R ; and a
POy LA Do ing from about 4 to sbout 20, and often 9:20. Maltodexirin heving & DE of
15 9-12 has been found to be useful.
[00096] Drug layer 40 and drug layer 30 typically will be a substantially dry,
<1% water by weight, composition formed by compression of the carrier, the
drug, and other excipients as one layer.
[00097] Drug layer 40 may be formed from particles by comminution that
20 produces the size of the drug and the size of the accompanying polymer used
in the fabrication of the drug layer, typically as a core containing the compound,
according to the mode and the manner of the invention. The means for
producing particles include granulation, spray drying, sieving, lyophilization,
crushing, grinding, jet milling, micronizing and chopping to produce the
25 intended micron particle size. The 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
30 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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nol ecul ar wei ght, represented by pol y(al kali carboxynet hyl cel | ul ose),
pol y(sodi um car boxynet hyl cel | ul ose), poly(potassiun1carboxyneth?%%glIulgiﬁz
I'se

and pol y(lithium carboxynethyl cellulose). Drug | ayer 40 can fur erbrg%rﬁp

a 30 hydrwoyoesaqaydsal kyl cel | ul ose of 9,200 to 125, 000 ”UP@?HIS?G@/B?:H%
nol ecul ar  wei ght for enhancing the delivery properties of the dosage form

as represented by hydroxypropyl et hyl cel |l ul ose,
hydr oxypr opy584{1885)eChehtisal Endiyere HandbhopkpResrycéthl Bd opp. 2hd 3 to 21-

hydr oxypr opyl pent vl cel | ul ose: and a 19 28 February 2007 2004/ 010981
PCT/ US2003/ %a%m@pwmmﬁwm&m,ﬁﬁi%vﬁs,%%mm Bdver age
nol ecul ar i r :1 L f e dosage form
Preferred \an%%y%fh@s%"& cabEhdifie }%@T’ﬁpﬁy@nggﬂde) of 100, 000 -

300, 000 nunfog098} e Rige druplager Barcomprises .paliperidensin daadatiddes witht he gastric
environment, he., 5 bloerodible carriers, are especiall ya£8eref erred. [00095]

O her &ar ri 8plgctedaxgpignisadapied o prvide ampsmetigpctivifisgragientfasdavingdr ug

| ayer 30, i Qg r WY L& . activity to
e “used al T 1 G AGHE] BhEforraht GFOlgH inelitirah AN BFbIrinB,

nonosacchar déibsralslesirag fammgatiom ogon dhpibitionhef fluié s ThBeciplentsahaye 10
exanpl es include maltodextrins (i.e., glucose polyners produced by the
hydrol ysi s Brcluden suitakigsushanding ageghralse tafpireditd fereintasse drug coisies,

raffinose, I ' ‘ jtal .. & b farr
mal t odextri %gaaaﬁzoesn?#g{sélwﬁgw%égé%tégt’racr)‘s‘égg{(:]%%\pgfl éﬁ%%%%@ﬁ c??ﬁi'% or |ess,
pref erabl y ekéipieatdBuch agibrigahts) irefessitetd. mayaiisuibe #Mtluded] df hasb8erRO.

Mal t odextrin havij ngfa DE of . 15 9-12 has been found to be_ useful. [00096]
Drug | ayer S@psstnghtigyndihatwhenfijslicomnapent drugtaygr 3Qwomprisesiay dry, <1%

wat er by wej.ght .. it ' : ier, the
drug, a%d OP%@&)“%%&%?@%&)@J%@P%@%rlc?\ﬂ%%@é%?@r%glv}e@gﬁatﬁéhﬁ{ay be: f or med
from parti chesortycornpohentidrag layert4(d @ndnmplovetsastending eatefofirbleadewanand t he
size of the acconpanying polymer used in the fabrication of the drug |ayer,
typically aBe greajed t rQV'ﬁ’Pﬁg‘“ 'Pﬁgebeﬁﬁ%'eﬁ&f asﬁ%@if‘ﬁirﬁ@-t'ﬁd@'ﬂgnﬁ%é‘v'&hd t he
mannery0f t fe, j QMG SO&maﬁBgriHBﬁ@ﬁefi\fgred Wfq?ﬁﬁcq&%ge%lﬁr’n?éﬁ& v de
granulation, spray drying, sieving, lyophilization,

amount of that total in the first drug layer 30, the addition of salt has been

found to provide a consistent predetermined release rate providing a
substantially ascending rate of release over 20 hours.
[00099] The osmatically active component in the first drug layer typically
20 comprises an osmagent 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.
[000100] First drug layer 30 may also comprise additional excipients such as
25 binders, lubricants, antioxidants and colorants.
[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
30 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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crushing, grinding, jet mlling, mcronizing and chopping to produce the 25
I ntended mcron particle size. The process can be perfornmed by si

reduction equipnment, such as a mcropulverizer mll, a fluid ezéfgli)“afy 2007
gri ndi ng wiol2004/aa098gri nding mll, a roller mll, a hamm?cfﬁub&oosﬁfbﬁ}”' tion
mll, a chaser mll, a ball mll, a V|brat|ng ball mll, an 1 npact

pul verizer mll, a centrifugal pulverizer, a coarse crusher and a fine

crusher. Thresaltm infa 0.38 ratio hetWeert the layemthat prsVidss 86096 r@eawg,
i ncl udi ng a rizzly screen, a flat screen, a vibrating screen, revol vi ng

screen, prafilec lthas begn fuwnd that ﬁOM@rgél#@%n%ﬁmrai'W@ﬁlﬁrRS@‘éQEng screen.

EPECFLSESS? R FEhRY b e IoBE™ Hth GIEhooRn iR Pl B0 868" ), ™0
February 20Rés a¥€eRdIAg/reldes katecTdd SIWIBIRIgaRS5.1 SPHe QidtBboncertritional
Engi neers Handbook, Perry, 6th Ed., pp. 21-13 to 21- 19 (1984); Journal of

Phar ma8eut i &P tgdqr@m&grqaéeman 5% aseanding relgase pategusve sippe(isdess - and
Chem cal En LASFha. H xon, pp. 94-103 (1990). [00098] First drug layer 30
conprises palipéridone in an adm xture with 5 sel ected excipients adapted to

provi de an [YEROBT Sikilay tivhas beer fourdthatifedtided sdi initHe ffirstrarag I@;@sresmal
envi ronnent through nenbrane 20 and for formng a deliverable

f or mul at i onalapmﬁdum thiet relaasefrate gurre siope. eker gxample wign nprs(alltusledgeduu tabl e

st 1 cal [y EaEIepeR Bl bInE 4o rattgliBre nBn JoHR <57 affles. FRC, 1
exci piqgnt s félé‘éheal‘été @bNe@lﬂﬁé indreasksy 1, 8086C Sa8WFigale . hd ambugesf sdit has
been, surpr|5|naly found that when first conponent dru? | ayer 30 conprises

an osnot i ceauired e iprevide the peaferred ascendipgeelease iate profilecisiatdeast 29% han i n

be.or eat o (0104 3t s BYEP siisey, PREPUSEAGERE AtebOhi Ble BEITEIGEIT

with 15 t heof salipdfigehe Providks B@béﬁiﬂﬂﬁoé\féllabﬂit)ﬂbﬁsb?ﬂo’n aes affitatpover and t he

| ow anount of that total in the first dru , the addition of salt
has been * f BWHiple dopingsiod dmpesiateirelease q@ﬁagetf@rmﬁ as wellasssuhstantiallypr ovi di ng

st i5ai |y e 9d FARR RS oo PPl GRS AT M o) cally 20 compri ses

an osmagent [(00408] Draf 1aPSr3PaRY BRlY RREL 30 nhay bpibrigiyaiontdih urfactants
and disintegrants in both drug layers. Exemplary of the surfactants are those

having an HLB value of between about 10 - 25, such as polyethylene glycol
400 monostearate, polyoxyethylene-4-sorbitan monolaurate, polyoxyethylene-

20 20-sorbitan monooleate, polyoxyethylene-20-sorbitan monopalmitate,
polyoxyethylene-20-monolaurate, polyoxyethylene-40 -stearate, sodium oleate
and the like. Disintegrants may be selected from starches, clays, celluloses,
algins and gums and crosslinked starches, celluloses and polymers.
Representative disintegrants include corn starch, potato starch, croscarmelose,

25 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

30 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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smal | nol ecul ar wei ghts which exhibit swelling as fluid is inbibed such that
rel ease of these osnopol yners through exit 60 occurs simlar t02§?q&u8f;ﬂ599
| ayer 40. [000100] First drug |layer 30 may al so conpri se addi ti 6naf y

exci pi ent wosnedoiass1 25 bi nders, |ubricants, antioxidant pcapdadegPisst s.

[ 000101] It has been surprisingly discovered that the ratio of drug
concentration between the first drug |ayer and the second drug | ayer alters
t he rel easf000408] (Desadecforiislof dise preseat mvehtibr hase care dhug rlease The

difference hetween the paxi release rate and the rel ease rate achi eved
at the fi rsva'QGSPfﬂéG%T fhians12 Bputs, Bﬁiei?&?l(gﬁat%&thﬁﬂlﬁ hours@ndymesy  di vi ded
by the aver n At [ For

I nstance, iﬁ%@bnﬁ* g%%?er{ﬂéﬁ rug&grgh%ﬁe&]nﬁlg | Oﬁél?p?}ar@?irn gtfatrjrau(%(ﬁgégédrjs 30 is

0. 8% and t hperodigf timeasfraboatt 28rhauns.t Mftereabout ode dwur fgilowing i s 2. 5% 21 28

February 2007 WO 2004/010981 PCT/ US2003/ 023433 resulting _in a 0.33 ratio
bet weed t he@@miNistsgtion; the dosage forarleging seleaging paliperidene fiop thecorpathas

been found 5@@,53{619\\@1'3[9[%95@%&@@?&@ f3bic38e 'iﬁéti&nﬂée¥é f6 a b@é@é&ggé%@as

e
rate curve sl ope. ncentration rati o produces e cendi ng
rel ease rat eftime oftabout 16 Haugsioemore.The drug concentration 5 ratio to

produce greater than 50%ascending rel ease rate curve slope is less than

0. 44. [ 000190189k Wall 20 isfermadstbe perpaabletadiie pagsragiotan exieinghe fir st

drug | ayer I : Ome: e when
0 sal ¢ s 1946§617 a8 HHPEEd BRIGHLATRR. 3 i€ SRR ARFmS e RER) 21T
added,10t he fHe padszrecfripiperidone cunapent csmapeignicr a8d%he fike. Asusuoh, #. The
anount of salt required to provide the preferred ascendi ng rel ease rate

pr of‘)i & is iBtsaraipermeable. 'l[rm?@qlggqvqu swaso%m@abmwpesiﬁgm uged &Qfver ed t hat
e Jascend: il Gell20 SaBnaly RSIBBHIOSNS SLOU SR ORISR, .

rel ease doshigtodicalfiiidssduving theslife wf sieaddsade forkd zero order rates of rel ease
over prol onged periods of time. 000105|] Dryug layer 30 and drug |ayer 40 may
optional ly ﬁmﬂaph Repregeniative polyreraitel forewicwel 20,ca5eriisedr ug | ayers.

Exenplary ofefieritiabf hamopoRfnfers SSihipermeable copolymers, and the like.
Such materials comprise cellulose esters, cellulose ethers and cellulose ester-
ethers. The cellulosic polymers have a degree of substitution (DS) of their
anhydroglucose unit of from greater than O up to 3, inclusive. Degree of
substitution (DS) means the average number of hydroxyl groups originally

20 present on the anhydroglucose unit that are replaced by a substituting group or
converted into another group. The anhydroglucose unit can be partially or
completely substituted with groups such as acyl, alkanoyl, alkenoyl, aroyl, alkyl,
alkoxy, halogen, carboalkyl, alkylcarbamate, alkylcarbonate, alkylsulfonate,
alkysulfamate, semipermeable polymer forming groups, and the like, wherein

25 the organic moieties contain from one to twelve carbon atoms, and 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,

30 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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having an HLB val ue of between about 10 - 25, such as pol yet hyl ene gl ycol
400 nonost earate, pol yoxyet hyl ene-4-sorbitan nonol aurate, polyo t.hyl ene-
20 20-sorbitan nonool eate, pol yoxyet hyl ene-20-sorbitan nonopaln?¥§?g¥my3%07
pol yoxyetwpl2eoum1881 monol aur at e, pol yoxyet hyl ene- 40 - st epeaiRe003/05k4yM Ol eate
and the like. D sintegrants may be sel ected from starches, fays,

cel lul oses, algins and guns and crosslinked starches, ceIIquses and

pol ynmers. ReglifssitrizicetRe Havingl £DSAGR 310 Bahddm §@ét9l édrﬁéﬁhef MPteis. 8sh;ar ch,
croscarnel ose, 25 crospovidone, sodium starch gI ycol ate, Veegum HV,
¢ly

met hyl cel | uadhe lggar More spedific cellulesicpokynenstipelude cellulose rIbgiomate aci d,
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Ri sperdal (r Erodl&ﬂﬁé@%}nr@ AP EcolyPSaTeSOBCES tO F% aRE dnadetylédriteht 680 e
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tol er abi | i t §2%neeluipae eaptate peanionatadayingoan preyheowrtent oh2ato dhsanf drug.

cubstant1 al PYRaRAROPRBY AR A0 2o A% SR oy o feanht SL28M ooy uary

2007 WO 209#&%&%%@&&@%&?&&8@@@!%%]1 @oma@e{yv Eaftedt of N8 tor esent

I nvention have core drug rel ease T90 values of greater 'than 12 hours,

pref erably @5%&196(1 a huiyryl ontemt of 34 do 39%%; ceﬁul@semeltqtedmum hawiag &0 hour s,

ATt er about 200y REIPAPE Igipad. STt RdenfStir o R alB by B begi ne

rel eagpng pabmteaAt 0B 4. 7%, "cBﬂhléQé ﬁla%'ylatés ﬁaﬁﬁb@l}%ﬁzf 64§®@ﬁbﬁ@srat e of
rel ease that continues for a prolonged period time of about 16 hours or

nor e. [ooowglulom trivalprate, collulese trdam@tep@eﬂdaseérlmaimlﬂ%e eallulase of an

per moabl ctsngtE Ao elbRe ASpkiBE Reiflose Heflr ARG BRI Sre”

the like. Age3eabh astceualos@rmmcmbl @uu“as@ diphlftitaty edelluiea® diotErantes
conposi tions used for forni are essentially nonerodible and

subst ant i al c@lulmdﬁapwlatﬁ, am? meayﬁesandfmmed§eélpkoﬁﬁgpatﬁ@ Blel a8f the dosage
form 45000149}, REPLESEH Fhibiate POUNBYeadethte! RIcUMte "EILIGR SRMRHLES

succinate, cellulose acetate octanoate, cellulose valerate palmitate, cellulose
acetate heptanoate, and the like. Semipermeable polymers are known in U.S.
Patent No. 4,077,407, and they can be synthesized by procedures described in
Encyclopedia of Polymer Science and Technology, Vol. 3, pp. 325-354 (1964),

20 Interscience Publishers Inc., New York, NY.
[000112] Additional semipermeable polymers for forming wall 20 comprise
cellulose acetaldehyde dimethyl acetate; cellulose acetate ethylcarbamate;
cellulose acetate methyl carbamate; cellulose dimethylaminoacetate;
semipermeable polyamide; semipermeable polyurethanes; semipermeable

25 sulfonated polystyrenes; cross-linked selectively semipermeable 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

30 poly(sodium styrenesulfonate); semipermeable
poly(vinylbenzyltrimethylammonium chloride); and semipermeable polymers
exhibiting a fluid permeability of 10 to 102 (cc. mil/lcm hr.atm), expressed as
per atmosphere of hydrostatic or osmotic pressure differences across a
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15 semi pereabl e honopol ymers, seni pernmeabl e copol ymers, and the like. Such
materials conprise cellulose esters, cellulose ethers and cellul gse ester-
ethers. The cellul osic polyners have a degree of substitution (%&feb$m{
anhydr ogl woesevetsgs of fromgreater than O up to 3, inchusiiSses Lge of
substitution (DS) neans the average nunmber of hydroxyl groups 3 |naIIy 20
present on the anhydroglucose unit that are replaced by a substltutlng group
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ol Tul ose SIS padiedl £ gRaefRhsiiaadits THE IR Tk SPPRSRIIOT '3 o

39.9% celinctezse uilcmneeaﬂeatﬁed\quugﬂw( Dsgehtsjthabpufbdalnd eamaalced icreasetiant  of
21 to 35% 23 28 Februg % 7 WD 2004/ 010981 PCT{USZ A82343f cel | ul ose
triacetate PRAMSRPIIRY tasfly S3WalRy age oHeBiepsentialtyddrep Bileythosey  ang

the | ijse. Dgﬂéfp%?ﬁﬁgfé Foefd o280 R RNRRtich Ml Wil Gk etk 3l P onate

havi ng-a propronyl con ent cel e’acetate

pr opi onat e Kadroplgolio. éfmtafhoamnfereguka&oﬂm?ohewaﬂ%raenﬂm@or;mrategd theggihent of 39
to 5 42% cell ul pse acet ﬁ |on §/haV| ng .an acetyl ntent of 2.5 to
3% an ave@%@iaﬁf meﬁ rrf’t%fzo gby Mefed” Ehe, ﬁH)‘é@@‘!la@éntent of

cont ent of JprtE MALORRARGRIRNRIC ARSI, Aoy Shcels hORURI TR, o o e
but yr at e hapolpgsters ofaalkylghe chmts:tandfthé like. J9picabflixiephghcersrinelnde of 17 to
205 96 2. endetbyienedlvad 30deol; o2 Y4t ApdPeed sty fif be OR | arace,
cel ul ose tghpadErvight Gi§ESINIsBER as polypropylene glycol, polybutylene glycol and
polyamylene glycol: the polyalkylenediols such as poly(1,3-propanediol),
poly(1,4-butanediol), poly(1,6-hexanediol), and the like; aliphatic diols such as
1,3-butylene glycol, 1,4-pentamethylene glycol, 1,4-hexamethylene glycol, and
20 the like; alkylene triols such as glycerine, 1,2,3-butanetriol, 1,2,4-hexanetriol,
1,3,6-hexanetriol and the like; esters such as ethylene glycol dipropionate,
ethylene glycol butyrate, butylene glycol dipropionate, glycerol acetate esters,
and the like. Presently preferred flux enhancers include the group of
difunctional block-copolymer polyoxyalkylene derivatives of propylene glycol
25 known as pluronics (BASF). Representative flux-decreasing agents include
phthalates substituted with an alkyl or alkoxy or with both an alkyl and alkoxy
group such as diethyl phthalate, dimethoxyethy! phthalate, dimethyl phthalate,
and [di(2-ethylhexyl) phthalate], aryl phthalates such as triphenyl phthalate,
and butyl benzyl phthalate; insoluble salts such as calcium suifate, barium
30 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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trioctanoate and cellulose tripropionate; cellul ose diesters having a DS of
2.2 to 2.6, such as cellulose disuccinate, cellulose dipalm ta:2 el | LH %§e
di octanoate, cellulose dicaprylate, and the |ike; and m xed ce gglegrél ry 20
esters, sweroasodsicel | ul ose acetate valerate, cellul osgC@ﬁgE@% ﬁ%klfc' nat e,
cel lul ose propionate succinate, cellul ose acetate octanoate, % ose

val erate palmtate, cellulose acetate heptanoate, and the |i ke
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be synt hesi zed gi%pr ocC dur es described in Encycl opedia of Polynmer Science
and Technol(’)‘@ \eriadlg, andstheie. 305- 354 (1964), 20 Interscience Publishers

Inc., NewY, Osegmn for form ng
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et on oo HRsiiLdET Y AAEBAATEN AR PAMREIAE Sin BluliiRagl o oo
3, 541, 006 astﬁhughﬁétfaﬁ%thal@temd@@mmaélé@erpcémsw|-|@§ndm§|cﬁmﬁ@|£b - Loeb, et
al. in US. Patent . 133, 132; sem perneabl e pol ystyrene derivati ves;

seni per meabisedgey! mlgqlgtﬁa aDehte yk@néfbamﬂaﬁ’fw@;s mémﬁq)eenplahbahates such

xhi bi t1 g 2 FaedneaipkHL BPRRIS, e Eldee, F R AT REINEAR, F-EPHs ©
expregged agimglitateatsiiergecacetafe ibybuigrita! époxidizes soybesaw bt san thedike, er ences
across a 24_28 February 2007 WD 2004/ 010981 PCT/ US2003/ 023433 semi errreabl e

wal | . The thgmrﬁpé plasdigizet i a neallayhen incornoratesk thefein g about0.915
3,916, 899 %} Q‘l rﬂé&d I n Handbook of Common Pol yners, Scott and Roff
(1971) CRC ess SNVl [000113] wWall 20 may al so conprise a

f 1 ux-regul afoopd18yMish lipa 50, uKe third eampbaheny caapiises airfexgitidabld added to
assist in regulating the f | ui'd pernmeabi lity or flux through wall 20. The

f 1 ux-r egul a€ompositenin cantasting layersd asanaerentwithdhe secord CPMPOREDE easi ng
FOent +g B )aySe B8 IRFRRP R R ofBEEARERIRG RE BREnb Bkt o' ¢
with barrier layer 55 as illustrated in Figure 3. Push layer 50 comprises a

polymer that imbibes an aqueous or biological fluid and sweills to push the drug
composition through the exit of the device. A polymer having suitable
imbibition properties may be referred to herein as an osmopolymer. The

20 osmopolymers are swellable, hydrophilic polymers that interact with water and
aqueous biological fluids and swell or expand to a high degree, typically
exhibiting a 2-50 fold volume increase. The osmopolymer can be non- = -
crosslinked or crosslinked, but in a preferred embodiment are at least lightly
crosslinked to create a polymer network that is too large and entangled to exit

25 the dosage form. Thus, in a preferred embodiment, the expandable
composition is retained within the dosage form during its operative lifetime.
[000116] Representatives of fluid-imbibing displacement 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

30 poly(alkali carboxymethyicellulose) 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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permeability to flui d,“ such as water are often essentially hydrophilic, while
those 10 that produce a marked decrease to fluids such as water gﬁeb
essentially hydrophobic. The anobunt of regulator in the wall ebruary 2007
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2004/ 010981 thecosasEdosmnere4base Mhiah@dubitan osmatic: agtivity gﬁdjgrmtpmrpaﬁ theni t h

celulace Do St I boell ol n 3R FOAHE o

i nparting ftexdising 6/scdigmedHiogde, potasvivahlorit, liftimeHionte wﬂﬁéﬂgnesmm
sulfate, magnesium chloride, potassium sulfate, sodium sulfate, lithium sulfate,
potassium acid phosphate, mannitol, urea, inositol, magnesium succinate,
tartaric acid, raffinose, sucrose, glucose, lactose, sorbitol, inorganic salts,

20 organic salts and carbohydrates.

[000118] Exemplary solvents suitable for manufacturing the dosage form
components comprise aqueous or inert organic solvents that do not adversely
harm the materials used in the system. The solvents broadly include members
selected from the group consisting of aqueous solvents, alcohols, ketones,

25 esters, ethers, aliphatic hydrocarbons, halogenated solvents, cycloaliphatics,
.aromatics, heterocyclic solvents and mixtures thereof. Typical solvents include
acetone, diacetone alcohol, methanol, ethanol, isopropyl alcohol, butyl alcohol,
methyl acetate, ethyl acetate, isopropyl acetate, n-butyl acetate, methyl
isobutyl ketone, methyl propyl ketone, n-hexane, n-heptane, ethylene glycol

30 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,

27



5 20 less brittle and to render tear strength. Suitable materials include
pht hal ate pl asticizers such as di benzyl phthal ate, dihexyl pht h%g uto%l
octyl phthalate, straight chain phthalates of six to el even ca fruary 2

di - i sononwlo pd/hiasgie, di - isodecyl phthalate, and the || ticizers
i ncl ude nonphthal ates such as triacetin, dioctyi azel a?é‘?mg%b@ gJ 3S
tallate, tri-isoctyl trinellitate, tri-isononyl 10 trinellitate, sucrose

acetate i so@uferréa@eommté eénﬁam&rhgrrrbr?ahnc stiltd sUBR dd &liumEforidBunt of

plasticizer in a wall when incorpora herein is about 0.01 %to 20%
wei ght, or ¢algker chlpuée,la_rm fhmm RRganixBoes thereohsuch asapeionetandwateri ses an

Component - 2SHPE Bkl iRineot Sbftiel Ay sfYESRAnG HRATRRG aich brd Aigr Frg

| ayered arrgefintand ét'hyléiferdréﬁlohaé#%hdfrﬁemnbl lustrated in Figure 3. Push
| ayer 50 conprises a polyner that inbibes an aqueous or biol ogical qurd

and swel | s [0904d8] Figured UQstrafstltematetembq@metrﬂencdudmgcarn Optmnﬂvr ce.

pol yrmer havj sui t abl |nb|b|t| r rties rre ein as
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I nteract w a éggg Yaadpd to a
hi gh degr eefr@ml’}ﬁ{sﬁﬂla?@r%%)(ﬁll%f???negé(gizlﬂggéf@g ddd jﬁeﬁﬂﬁgﬁyg é %ﬁ '

osnopol ynerwathB0be non- crosslinked or crosslinked, but in a preferred

nbodi t t ht | I d t I t Kk
Chat 1ot ool0ODABRI £idite.t Uiralbe ¢6° Biendd Ermestiient of disiie it 107 "o
pref epped emgrgglrrgﬂ\bt rb{&tﬁérrﬁm%rporﬁma&f b'éﬁ'&l érf ﬁél'iﬁﬁ'dv‘“h' n the

dosage form s operative lifetine. epresent ati ves of

f1ui d-inbi bcmgpdmemtl karderlayepbd gaparatiogrgecond corm:wmrnt doug layee 40 ffraom
pol y(al kyl ene O@de# of 1 mllion to 15 mllion nunber- average nol ecul ar
wei ght, as By by pol y(ethyl ene .oxide), and 30 pol y(al kal i

car boxy et hgdo@ﬁb'r Teorffosith B9Barier fyeh B0 haH WR the Y6551 to B ecul ar

wei ght, ein t I'S sodi um potassi um or | um anples of
addi tional - mrhpomtlen bﬁseccbmd tompohent drogdayerdd and subsipatiallyonposi ti on

conpri se osjopol S rm hydroge Car bopol cidic 26 28

Febr udby 2oRPeNHSABIS AGhcbehime ok S sS40 Ereling Hrpbngariee of BUSBI yrer o

acrylic crogget 50'%¢8 pYéJéhté’d RBhVRbling. SURABIREMatY@f include water-insoluble
polymers, fats, fatty acids and fatty acid esters that are solids at ambient and

body temperatures, and waxes. Representative water-insoluble polymers
include ethyl cellulose, cellulose acetate, polyvinylchloride, copolymers of

20 polyethylene and vinyl acetate, poly(methylmethacrylate), acrylic polymers
such as Eudragit® L or Eudragit® R, polycaprolactone, poly(tactic-co-glycolic)
acid polymers (PLGA), high density polyethylene, rubber, styrene butadiene,
polysilicone, nylon, , polystyrene, polytetrafluoroethylene, and helogenated
polymers. Representative waxes include paraffin wax and beeswax.

25 Representative fats, fatty acids and fatty acid esters include Cq¢ - C24 long
chain fatty acids, 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.

30 [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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known as car boxypol ynet hyl ene, and car boxyvi nyl polynmer having a nol ecul ar
wei ght of 250,000 to 4, 000, 000; Cyananer(r) polyacryl am des; crgg -Einke
wat er swel | abl e i ndenenal ei ¢ anhydri de polymers; Good-rite(r) p 3? AN 07

acid 5 hawiowofoisgiecul ar wei ght of 80,000 to 200, 000; ﬁ@r%sﬁﬁgBE&si
acrylate polyner polysaccharides conposed of condensed glucose Units, such
as diester cross-linked polygluran; and the |like. Representative polyners

that form I idakl ik i
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U. S. Pat ent mdvenmieht ¢f fitst, d39G Jayies SO decand\iintigdayer, 4@ add ipusHdaydroik of Conmon

Pol ymers, Scott . ar of f, Chemnj.cal Rubber ., vel and, , . [00Q117]
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agents, tha \‘ﬂq,‘,' | gaé;ég : in the
dgsage formt;»a(t‘?@étn %Sée)g icﬂpzegl}le%%rtﬁp%?\mgékrjr%f Ibgd\g@ i |tt't;|/@glrjgg:§rebndttégﬁeoss t he
15 wal 5 20. campaethient dsutgireverstingoiinerpassage of thie matetials tcedgrisimg theecgeoup
magnesi um' EUNEHREIbaigRGL: T CRMSTRGS OTyg aBayaRoR s feleese B AHERR  at e

|1 Uhi um sul baliBscrifie) 868V4'WithTeSpahts MiRbmboRRABhE G Figlifeed, [ nositol,

magnesi um succi nate, tartaric acid, raffinose, sucroge, gl ucose, | actose,
sor bi ItoI , [onoyl 24i] d’igaﬂet%lilluﬁ?atasgmtéfntidaiégsa@thb}r}nm&tbﬂayslrf?n ealiperidona 18]
Exenpl ary sol vents suitaple for manufacturjing the dosage form. conponents
conpri se” aqHBee&StERSS; t'%aéﬁ'@%@éﬁ?!ﬂd? ﬁmﬁﬁnﬁg@r rePUegdhl®  harm t he

mat er i@l s uéﬁfénitiala 4GOS M The solvents broadly include menbers sel ected
fromthe group consisting of aqueous sol vents, alcohols, ketones, 25 esters,

et hers, al i [000125] Hxdeowall 90maay balfogredifrech kydrophilis mateciaisadndghat i cs,

aronmptics, heterocyclic so|lvents and nmi xtures thereof. Typical solvents
i ncl ude ac&¥gRient i@iﬁi‘t%ﬂ\l@ sareipganeablgy HE‘H’W‘Q aasHiGiyid tg%@?&ﬁb?l al cohol ,

butyl al coh I ; | n- but yl
acet at o mochppe/ Tt bASHRIEER RpafREIRE T the PRERIE offTBIdHR 1\ 0ot e,
et hyl ene gl gomiprisitg the moed in/thestdmparteehi | Ene dgliverablendrugeformuiationtisit e,
net hyl ene dichlorjde, e | ene di.chl ori de, propyl ene dichlorjde, carbon
ot r 2 or | EROARad Bain ke a8 desctiberh ahave bith TeRyestd6 tha ABIRdReNt 6F hor
I sopr opyl eHlfore acycl ohexane, cycl ooctane, benzene, toluene, naphtha,
1, 4- di oxane, tetrahydrofuran, diglyne, 27

[000126] Inner wall 90, is located between at least drug layers 30 and 40, and

wall 20 to reduce degradation of the active agent of drug layer 30 and drug
layer 40. Inner wall90 promotes stability of the drug composition.

20 [000127] Inner wall 90 also reduces friction between the external surface of
drug layer 30 and drug layer 40, and the inner surface of wall 20. Inner wall 90
promotes release of the drug composition from the compartment and reduces
the amount of residual drug composition remaining in the compartment at the
end of the delivery period, particularly when the slurry, suspension or solution

25 of the drug composition 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

30 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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28 February 2007 WD 2004/010981 PCT/ US2003/ 023433 wat er, aqueous sol vents
containing inorganic salts such as sodiumchloride, calcium chgggi de, %%8
the like, and mxtures thereof such as acetone and water, acet dh&SHHgY 2007

met hanol , wacedsnesgand et hyl al cohol, nethyl ene dichlori t hanol , and
et hyl ene di chl oride and nethanol. 5 [000119] Figure 3 iP??@??"&”@‘@n
al ternate enbodi nent including an optional third conponent barrier |ayer 55

ti j 3 al
T ast r at os (ASA28] IRBCRER00RE RAmedat atfner ot B A MoK imatha foditys, < 5 °°
i || ustr at esi.¢.hanmoenéthatdowersdtie factional fatos bgbvéen thelbutet valliz0 anid the t he
rotective inner wall or _subcpat nd an lonal third, copponent barrier
Poyer 55 <cBRoHtal ALTBEe R AN RYBRAN: BNGG WAL SERPaTs G S Bayer 50,
[000121]  TheicRBARGBHdsbetibehRifierlial 25 Undtheicuté\Sirtacy dfuribdaydiect to
the conposition of second conmponent drug |ayer 40 and substantially 15

i mper mabl eand deiy layat 40y thysfallowing foy rergscompletendeliviery obdpapfratmsthef push
| ayer 50 are prevented from m xing. Suitable materials inc¢|ude
wat er - i nsol E%Y'Ee- Griqulary '“ftg?@sgé)ﬂc @{"éec FGQPQHB% h?t’y‘gaﬁ‘:ﬁ@l}{‘e%qsé-r%‘qhhat are

solids at agyi : tatiyve
wat er -1 nsol S OPERfont JRERerkE RStk Soor i S ERegeR SR RIChOL
po: y\(/i nylhc lhhecet]si;ary F:olpaki)the ldsuglpfa)/éﬁmfml areeméssrtﬁ drag t(ansplre Huatithe e,

ol y(met net hacryl ate), _acrylic. ners, such as Eudragit(r) L or
Bl g1 t (1) MRIMRGN SEirios S0is Byl B deibetath ot vell SCey ol yirer s
(PLGAWq hi gRyrffaisdd ¥ cBQ*ibﬁéppiiﬁ‘SveF ﬂ'\@bﬂmepréﬁgé@g&et?“t adi ene, ~ polysilicone,
nyl on,, polystyrene, po etrafl uoroethyl ene, and hal ogenated pol yners.
Repr esent at [000129% danemwhliliB@ ipfurthidrichavecterizet] by e pratecti?é agent, éegramt i ve

e SR ican e ARboBbS o ahia e g e & Bt i o .
et ori 2 TRSePAS: FATEAEY [ 688 ot oS R R SS S,
acid, whi caniimprovesssritipregerds substantiale¢diaimiz Zdvantagest ilnreswalt 8tmay i s
by vall® 20 BRAOHI] Ae excotipadnates pwer HiscoRrossed bore.” ©OMPArt e deTined
[000130] Inner wall 90 typically may be 0.01 to 5 mm thick, more typically 0.5
to 5mm thick, and it comprises a member selected from hydrogels, gelatin, low
molecular weight polyethylene oxides, e.g., less than 100,000 MW,
hydroxyalkylcelluloses, e.g., hydroxyethylcellulose, hydroxypropylcellulose,
20 hydroxyisopropylcelluose, hydroxybutylcellulose and hydroxyphenylcellulose,
and hydroxyalkyl alkylcelluloses, e.g., hydroxypropyl methylcellulose, and
mixtures thereof. The hydroxyalkylcelluloses comprise polymers having a
9,500 to 1,250,000 number-average molecular weight. For example,
hydroxypropyl celluloses having number average molecular weights of between
25 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,
hydroxyethy! cellulose, hydroxypropyl methy! cellulose, povidone
30 [poly(vinylpyrrolidone)], polyethylene glycol, and mixtures thereof.
[000132] Most prefered are mixtures of hydroxypropy! 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 hat reduces the dégrédation of paliperidone under stress conditions. 28 28
February 2007 WD 2004/010981 PCT/ US2003/ 023433 [000123] Innerngfgél 90
further provides a lubricating function that facilitates the FRRHRTYA007
first drugd a¥geesdl; second drug |ayer 40 and push |aye rd exit 60.
I nner wall 90 may be formed from hydrophilic materials %ﬁi%sééé)g)ﬁ%"%ts
Quter wall 20 is sem perneable, allowng gastric fluid to enter the 5

conpar t ment ceﬂ’élbsé"a% FprRi ﬂ?&ﬁﬂ%ll@fosbfﬁeﬁ%@rlh%qﬁ%‘ﬁmlﬁbﬂgahae core

in the conpartnent. deli verabl e drug formulation is rel eased fromexit
60 as desc mlb‘ﬂdeabbhﬁimxyethyleraﬂatnsetwd palyethylenerglycol qn‘reFaerle aguep0s0124]
Figure 7 illustrat ote ti radatl at.hways f eri done under
St Pese conaPbibng: Mol dsatrady Medhaedval faBRtseS ! tridireldtinBRny biepy

pot enti al %g"@ggé bﬂaepﬁg\gggﬂvéﬂe%é}ggqn 8Hdnof0 may be formed from hydr ophilic

material s an exci IS sem perneabl e, allow ng gastric fluid
to entdr thioomajalltimmferréﬂjthafkluhEravalh@O tgmpripes betiden aboutrEdpasehge of

terial in.th The del ble d
Mo oul ot on 2P80LA04IRORwToP R lie e eI 6T ER B SOAVaRIS 1 cspecy t o
the enbodi npgyje learﬁb%%f %boﬁto@(%éﬁlblrlbrﬁlﬁﬁle@ﬁ'agoamO%San@‘é%ﬁ%@%t ween at

| east drug layers 30 wa 20 to reduce degradation of the
act i ve agentpohvinyipygrdlidgre |d£mtﬁad asrki2e-3Rayer 40 Inner vva1190 pr onot es

stability of the |on 00127 ner 90 al so reduces
friction bel[mw‘ﬁ ég@z‘!&rﬁ Q%fg E e@ﬂﬁ}g ﬂPrPI'Q t(a#ae aempressedr 40,
g”d theg inn éHfa Hefo el&?édw&ﬁthé mn%W{?ﬂta%-?d Fe%ﬁcﬂ?af ngi the
rug conpos lon fromthe conp artne uces e anmount of reéesidual

drug corrposuremarmmgamaa dosgge forh’nm amipase ratetasaay sheh asrdesofibédbersthi very

erijod, part,i cul when t he slurr us sipon,or solytion 25 f the dru
orpos! t | on Asich, dUEas fpnlSciunas abbetianaring Biekdgss onthe Myer Hell WYt od of

time in uhi €8 dontiofol By nGrioARENAE heibi A UR8 Aet iaFiakBn Whl g bBEfnd S | 1 ghv

drug loading, 1.e Yo OF gre ter active agent in | 'ayer
‘the overal | operajion. of the drug Iayer and no inner wall, it has been

observed t bot fle Wit inher ol 8L rMm s a Lubdb sl T0hy UG drlo i device
tabletted composite including one or ali of the first drug layer, second drug
layer and push layer, the inner wall can fill in surface irregularities formed on
the core by the tabletting process. The resulting smooth external surface
facilitates slippage between the coated composite core and the semipermeable
20 wall during dispensing of the drug, resulting in a lower amount of residual drug
composition remaining in the device at the end of the dosing period. When
inner wall 90 is fabricated of a gel-forming material, contact with water in the
environment of use facilitates formation of the gel or gel-like inner coat having
a viscosity that may promote and enhance slippage between outer wall 20 and
25 drug layer 30 and drug layer 40.
[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
30 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-
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30 period of delivery has been conpleted. In sone instances, anounts of 20%
or greater may remain in the dosage format the end of a tvventég g\%& h
period when tested in a release rate assay. 29 28 February 200

2004/ 01098 1004/6106$1003/ 023433 [000128] Inner wall 90 is f(:?t@?ﬂ) ? 2435 1 nner
coat of a flow pronoting agent, i.e., an agent that | ower rictional
force between the outer wall 20 and the external surface of drug |ayer 40.

I nner wal | RPmRPesmposition Fotiee ihRer will bEtHeoh\Rbr (vallcas thetigemaybieetis wal | 20
and the outer surface of drug layer 30 5 and drug |ayer 40, thus allow ng

for more codgpesiteddy suesegsive sprayng pbthe appropeatecwall pamposiiiaranjo ithe t he
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Compr sos_ acomifiafS Wi K FonVeRiiBnblP hodan off it badts BTG soliRedt vei gne

pol yetsoy! eném@i@rﬂ%@ndﬁioﬁs, soleamts! b@e\’c.n@@oc@&ﬁmgwcknbgdr@meeceI | ul oses,
e.g., hydrox é t hyl cel | ul ose, hydroxypropylcellulose

hydr oxyi sop 89} 1 0thek eoatingiiesknisiiesicesl also bg@remyﬁq/dF@mswﬁiﬂ dbe| ul ose,

oty oo+ FPEBT VYR R G Ry e C R PRI BR O e B 4G o

9,500 to 1, gpdheMfddrprieeturs, ETHiE Drotedifs |cdhsieri GNUSp'ahﬂlr@(é‘vﬁ@hﬁnblm
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is well suited for independently forming the wall of the dosage form. The air-
suspension procedure is described in U.S. Patent No. 2,799,241; in J. Am.
Pharm. Assoc., Vol. 48, pp. 451-459 (1959); and, ibid., Vol. 49, pp. 82-84
(1960). The dosage form also can be coated with a Wurster® air-suspension

20 coater using, for example, methylene dichloride methanol as a cosolvent for
the wall forming material. An Aeromatic® air-suspension coater can be used
employing a cosolvent.-

[000140] Dosage forms in accord with the present invention are manufactured
by standard techniques. For example, the dosage form may be manufactured

25 by the wet granulation technique. In the wet granulation technique, the drug
and carrier are blended-using an organic solvent, such as denatured N
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

30 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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aqueous sol vents or inert organic solvents. [000131] Prefered materials for
the inner wall include hydroxypropyl cellulose, hydroxyethyl cell %ose,
hydr oxypr opyl methyl cellul ose, povidone 30 [poly(vinylpyrrolidghg%’Pmy2007

pol yet hyl| wioe20g4/4109d1, and m xtures thereof. [000132] Nbsg,cg{}%g(ﬁ,%gugge
m xtures of hydroxypropyl cellul ose and povi done, prepared 1 n organic

sol vents, particularly organic polar solvents such as |ower al kanol s havi ng

1-8 carbon glcanate, or @hcthabkyita1l artsricantyiis bdded to thewlriggremtitation, 8Ad e
February 2007 WD 2004/010981 PCT/ US2003/ 023433 cel |l ol ose and hydroxypropyl

net hyl cel | grasgiationdp fué intp imilliggdanssansbmixedopn adaumilhiogtiGrainudes.nyleoxyet hyl

pr et or bl y. SOREOHEA hiERReH i Rbr 0t BatPle” B AR sty LBl et ui ose
and provi dorersdhalCT pfeds) oM RA eréd[cﬁ%),]%éihulbb drpowdRirs of Bk 4ARf layaner
wal | 90 conprises between about 50% and about 90% hydr oxypropyl cel I ul ose

i denti Bi ed eemppsifians apdpvshjayeipompasitionace segueiially plagedin a0, 000 and

[000134) " CorbRiPHBHY; R i M RareH e cBHierSRaipf Stoss Wlhb st = =
conpressed edéh 6PtHR fireytWiElayers, #iRivest by hifinah €oinprsdeies stepf aftérahe agtr wal |

and residual drug remaining in a dosage formin a rel ease rate assay such

as descri belayreiscaadded tasthedie to thrm the thitayered eoriel nthejftesmediate t he

the i nner vepPTessi Ay 16 mife AL AP EE ARl Spots AdMaRen | aner
wall 99 is Fﬁfa'lf@tégéscmﬁr'é%i@lﬁlttypiFaW takBY¥ o ét@fclﬁaé ®f 3660 rfeRbAS bed

conposite including one or all of the first drug |ayer, second drug |ayer
and push | ageaater, paen 3590-3({1Q nevitonsi The eoreprersged doresga fed toiadnf or ned on -

Faci 111 at s cRnBppRREbid WRURAT REY BoalproBid PRy SORRT Btk [ fete e
20 wal | dur wap mhtefigledsdesuribedabdveg, resulting in a | ower anmount of
resi dual dr ugomcorrposi tion remaining in the device at the end of the dosing

peri od. Wel000144}Onepr mage exitisifices afedrillad i theldrug layesgnse@fdheal | cont act
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gel-1iRe in
(e.g., Opadry colored coatings) or clear (e.g., Opadry Clear), may be coated on

the dosage form to provide the finished dosage form.
[000142] In another manufacture the drug and other ingredients comprising
the drug layer are blended and pressed into a solid layer. The layer possesses

20 dimensions that correspond to the internal dimensions of the area the layer is
to occupy in the dosage form, and it also possesses dimensions corresponding
to the push layer, if included, for forming a contacting arrangement therewith.
The drug and other ingredients can also be blended with a solvent and mixed
into a solid or semisolid form by conventional methods, such as balimilling,

25 calendering, stirring or rollmilling, 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

30 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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a viscosity that may pronote and enhance slippage between outer wall 20 and
25 drug layer 30 and drug | ayer 40. [000136] Subcoat 94 has al sg %e gn s

to reduce degradation of the paliperidone during stability tes ?

coul d i npwavmoasdesaxt end shelf Iife of the resulting f 000137]
Figures 8, 9A and 98 illustrate the increased stabili ty‘ﬂg}?}*}s%?dl &93:?4?3%0%

I n the dosage forns incorporating the protective subcoat conpared to dosage
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core conprising the drug layers, optional arrier layer and push |ayer,

acconpéni edgtanulesatei diied,ra bricant; Bu@ pasteanicagid os magnesium stearate, igcause

fit I t . Qt h d f
coat i ng 1 nemDa R ERIRtaR Bng ERena . ViRARE8 e Ao Tk oa. ai ¢
oven or in @érﬁﬂ@ﬁél%tt‘hbﬁ ;ﬁf@gséwmtﬂbtrﬁaﬁ%ﬁdé!id’lﬁéd aPyeB, to free the dosage

formof solvent(s) used in the manufacturing. Drying conditions wll be
convent i ona[000144pskre dosadeefdnmsdfshefinvensiohas peovided mthrat leasi (mebe)eht

condi tions ol_v coat oati ng thicknes nd the |i 000139]
Ot her coatlﬁé Féﬁ[ﬁﬂs %ﬁqﬁ'ﬁ &, s&?éd’or%fﬁrtEQWPH" f" or
val | s 4f t hanlPﬁ&%thEQfd?a@EWoﬁﬁ TREMBG ddh 98 BrdvidetNHakEg Hid ﬁ&nhhéi:t
suspensi on procedure. Thi§ procedure consists of suspendi ng and tunbllng

t he conpr essttiextnsagerfosmaurdusing drtigaletivenydby the dosagpdormamadiudl | f or m ng

15 C)orrp05|t|or1 untiJ fIhe wall is applied to the core. The air-suspension
procedure POVHRIMEREQHUSE-f or i ndependently forming the wall of the dosage

f Th
2?;3‘91 24? aFﬁUOﬁBZF@)&%ﬁ aﬁ{ iﬂ%lggggeﬁ\ bﬁﬁdéet?l‘a’f Isbr%gnéa dr'*focrnaé’ﬁif ; and.

ibid., Vol. sulgstappe ospo&mer(tmampdeihélssmsager fsdeaclaed; fronathebeuteowaﬂdovm th a
%: ﬁ;ﬁ‘l(rg;f ' ;Sﬁyrrg@\léﬁf 62%% OeP(grzo(l)’lﬁgg a Sospa%cef&rpo? me may lncluagl pe dichloride
example, an erodible pon(giycoIic) acid or poly(lactic) acid in the
semipermeable wall; a gelatinous filament; a water-removable poly(vinyl
alcohol); a leachable compound, such as a fluid removable pore-former
selected from the group consisting of inorganic and organic salt, oxide and
20 carbohydrate.
[000146] An exit, or a plurality of exits, can be formed by leaching a member
‘selected from the group consisting of sorbitol, lactose, fructose, glucose,
mannose, galactose, talose, sodium chioride, potassium chloride, sodium

citrate and mannitol to provide a uniform-release dimensioned pore-exit orifice.

25
[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

30 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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the wall formng material. An Aeromatic(r) air-suspension coater can be used
enpl oyi ng a cosol vent. [000140] Dosage forms in accord with the e
i nvention are manufactured by standard techni ques. For exanpl ezzpi:%g“?féfgg%

form may e fwedeidoesat ured 25 by the wet granul ation tec e wet
granul ati on technique, the drug and carrier are bl ende%?tlgg#g(g:' %“%rgani C

sol vent, such as denatured anhydrous ethanol, as the granulation fluid. The

remaining i Bwrﬁééemeg i HRGchitRe #l Y & Pdieﬁ’t R6r 4,088, 8@4 b eTr%awésabt on

fluid, such as the sol vent gescrnc(ged above, and this Per prepare wet
bl end is sl aWlyisquresentippteferred tt:gublimﬂwo/\exnts cifeeqlmhdlametlerm xing in the

bl ender. Th r | ati luid.,is added unt blend is_produced,
ot oh et oS BBY H5qagh ReRs 0 s dherial Srhipi suSkines oirage of BRébaveR: o
oven tra [mqg ,,\%%q, '
f\c/)rced a?/f %&gﬁtlmﬁ&d%ﬁe‘g’wo@gﬁé fgg@reg(étﬁ J%Nex &ﬁlgqggglieargnegz 28
Febr qu:Sy IZOgtYan weceiding @t(&jlégsé rﬂé’l’a:]sumééﬁﬁm%n%tl%tandandarteéeaw raael assay I
sui tabl e | ubrican to .t ru anul a ranul ati on
e Cnt oSuAN 9 Hiat desone Nersitd VHRER SRR SIarsd o R stbibttr s cotagns

t
Roreon Loy tarsRStiferitiofl doligk S stra@"a@?%%”’d'" P’%%é?@%“%hé”ﬁfﬁg” "

| ayer 5 conpmméntmﬂsnamdtimusjbjédytbat amipsswanablemraqm'omngiedlpeﬂqdlched in
th interpedi ate conpres ei ng

an approprjately- i on st eps

applied to tupgc’thggihqq%oﬁapr&e\{ﬁ Vit immegiate re ﬁP%ﬂQ&aS??%r L2 nﬂﬁp%‘%ﬁr essi on
step apter I t d core.
The |nterne§6§]?de Comsrcgé‘c@{sdhﬁlﬂme&ﬁé%irﬁh%téjﬂeﬁl6arfgg C&h er a {)lﬁ)éécg about
50- 100 newt basis, thbmdéagelfoaha@étm)mpem pmvﬂdmtfmb;b@utlmuyeffpbm at a force

of 3500 newtons Qr r eat oft en, 3500-5 ons The ¢ ressed cores
e fod 1o geehnpingplsr feisconcapatons M OB NOsier OFSIEOBEak ang

b tl 000141
subsequen ﬁla%ﬁ?iﬁl‘ﬂlgf%ﬂ%ehﬂﬁtloréé’"ﬁi%t ggE@n t@ea%%-g@ne%w.nggggeove [ ]

One or nore exit orrfices are I'ayer of the 15
dosage f or nadmindstogtioroand thadtexthibiba idsiser magnidode sl;hamthecﬁeady—st&te pelalkr ed

on 7 H8 Goshlas G o eabPdens fiatfrR LG iscts pehnpe Tids a By 7° ©0% °¢

administration of an immediate-release dosage form.
[000151] The practice of the foregoing methods of orally administering a
dosage form to a subject once a day is preferred. Other disease states and
conditions, which may be manifested or diagnosed as requiring an

20 antipsychotic, may be treated with the paliperidone dosage forms and methods
of the invention. in addition, other disease states and conditions which may or
may not manifest in association with depression or anxiety, but which may be
responsive to treatment with paliperidone may also be treated with the dosage
forms and methods of the invention.

25 [000152] Preferred methods of manufacturing dosage forms of the present
invention are generally described below. All percentages are weight percent

unless otherwise noted.
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[000142] In another nanUfééture t he drug and ot her ingredients conprising
the drug | ayer are bl ended and pressed into a solid |ayer. The }zgﬁeé
possesses 20 dimensions that correspond to the internal di mensidh§ R 3087

area t he Wwaymb4/b1®9810 occupy in the dosage form and it gﬁﬂls%b?ﬁﬁ?ﬁ?s
di mensi ons corresponding to the push layer, if included, for forning a

contacting arrangenent therewith. The drug and other ingredients can al so
be bl ended with a solvent and m xed gxAMPIE 90! i d or semi solid form by
conventional nethods, such as ballmlling, 25 calendering, stirring or
rollmlling, and tRPalipgridenediapsuleShapedJabiats tdlayanpd mgreystemi f i ncl uded,
a | ayer of osnopol yner conposition is placed in contact with the |ayer of

d ' ik . The_l ' f th | at i th

osopol yner (00831 chHo8A0s fas) BUarAdgesianeeL ADH Shaot 8. g BolP kg

t echni - ABY £ ] ' f
30 the St ri 1 SoEY BegRe R AR iR, 00 B e O P A e

i nner wal | polyethylerie axide With avarage matedular welght oh 2000010, and &&fcg obed above.
[ 000143] Anot her nmanuf actgri ng pyocess tHhat can be used conpri ses, bl endi ng

t he powder e80HiHEY eipEdeUPErar eddo & flyid bedrgranglarcboyla Nextabindaf t er t he

33 28 Febru ; / IL&Z}B% L.agredi ent s
are dry bl e%é%ggﬁgP%eﬁéﬂﬁglﬁ%%ggggnuI tﬁ%ﬁéﬁﬁ@%%@%?@ e,

pol y(vi nyl pidentified @se2910rhavinig an averagw viseokityrdfd ¢peing®,200 gsof waier. Tleat ed
powders are then dried in the granulator. This process granulates all the

i ngr edilent s dpr @ataiials Aes tyid gr@nawieyﬁﬁaﬁs@%wﬁﬁaﬁﬁ% pfhingerarter the 5
granul es ar ! P gt | ' ' t ear at e,
T e | PHbNeR tBE Gltingitis Wied 1 6 GrefuiétoP o SRIBCERLEE C
bl-ender . Thenoigurncortentandtsized psing bychassirigthrowginar7-theshrscheeh.ahiext.

50. Exi 1 60UGROLEHED InfostaecEr Plesderatd e TS G AYIRIEL cace of
rln?mS]E ggt L; gﬂg?%?@%%%gpgngxg@aﬁﬁﬁ%g ?%%%@ﬁ?‘%%g%ﬁg aggjs?age formin
a fluid enf000tb4d Nextf a seeond dAil édhpartimtent Gomppsitionl is eeparedrad i ce that is
Lo R o e 580 ohaliparigone and 165" of Polvethylane 6x1ds with averags > O S
molecular weight of 200,000 are added to a fluid bed granulator bowl. Next a
binder solution is prepared by dissolving 800 g of hydroxypropylmethyl
cellulose identified as 2910 having an average viscosity of 5 cps in 9,200 g of
20 water. The dry materials are fluid bed granulated by spraying with 6750 g of
binder solution. Next, the wet granulation is dried in the granulator to an
acceptable moisture content, and sized using by passing through a 7-mesh
) screen. Next, the granulation is transferred to a biender and mixed with 5 g of
butylated hydroxytoluene as an antioxidant and lubricated with 50 g of stearic
25 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
30 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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15”7t hereby form an exit orific‘(;. The substance or polynmer may include, for
exanpl e, an erodible poly(glycolic) acid or poly(lactic) acid i h
sem perneable wal | ; a gel atinous filanment; a water-renovabl e po%%\‘?ﬁh‘?’iymm

al cohol ) ; wap 1eqeioedal e conpound, such as a fluid renovablgy R%&@“ﬁogg“g?r
selected fromthe group consisting of inorganic and organic Sa oxi de and

20 carbohydrate. [000146] An exit, or a plurality of exits, can be forned by

| eachi ng a TRERRENulEERTS Gsed [rpﬂﬁbtfﬂﬁd-ﬁééld:haﬁ'wftébh%&btéﬂéhhélﬂure| act ose,
fructose, glucose, nmannose, gal actose, talose, sodium chloride, potassium

chloride, slkavelimheccaated gramdesarmsized using GlidiAirmilkwith enf-mashas e

uth s r ouRdely ARl yaRsIgHES 2 ol RyfBleh SRR B P UrF T o

met ered dospufyfiteédhgd@ixytoldend ahd Aibridated Witk 294 ¢ ﬁfa?ne@ﬂﬁﬁ bfgHratehe dosage

formcan be constructed with one or nore exits in 0 spaced-apart relation

or oneSor nf9156] Neydsther paltp@rldceagl@ig oempositions imqr\emrsﬂ anchg‘re seaanddi ng

h I d I drill h.th b d
o orm ¢ heCOtpertiEns phd taf Bysh oPbaiion are R ARG S gifvee BRRR" it o
are i scl osPileh, 5oUngiof %8 aliorhiono chr ARG, onkcdipbelionas waded fo O
2004/ 010981 PCI US2003/ 02 by Theeuwes and Hi In U S Patent No.

4,088, 864, dig qavﬁgwudspres:omanessed,utbeprﬁ@%gtdfﬁh@peﬁmm@et compattmentt wo

exits of equal darre e.for of this t|o exhi bit
sust ai ned- r BreREPERRER s adden To inec BRI Bo0rRreapa Rsked alen fld Hhes. o
prol onged t pihe/hifsh éﬁrﬁﬁoﬁlﬁoﬁ% 8368 ané ti7d |a9Braareepréissed 'irﬂb%aéﬁléi"ate as

determined in a standard release rate assay such as that described herein.

Wen adni ni diasneser kmgﬁudlmbj gtaep cansavestslpyer arrangementt he i nvent i on provide
that are | elOOH e Pigkerod aBBERscls Fir Faog i s EBSaRleMIRE: obt ai ned
wi th i medi The Wl ﬁﬁﬁﬁlgj&ﬁﬂﬁésm@rﬁ EBmpYiaes mbxeh;&os&%@ﬂﬁl EQ[uBsPfdehbified
i nvention are adm ni stered on a continuous once-a-day "basis, the dosage
forns of t hasibkydavingampaveiage moleclas weightlaf B0dGand B8 % of
15 polyvinylpyrrolidone identified as K29-32 having an average molecular weight
of 40,000. The wall-forming composition is dissolved in anhydrous ethyl alcohol,
to make an 8% solids solution. The wall-forming composition is sprayed onto
and around the bilayered arrangements in a pan coater until approximately 20
mg of laminate is applied to each tablet.
20 [000158] The trilayered arrangements are coated with a semi-permeable wall.
The wall forming composition comprises 99% cellulose acetate having a
39.8% acetyl content and 1% polyethylene glycol comprising a 3.350 viscosity-
average molecular weight. The wall-forming composition is dissolved in an
acetone:water (95:5 wt:wt) co solvent to make a 5% solids solution. The wall-
25 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 drilied 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
30 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 pattem from two drug-
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ascendi ng plasma drug concentrations while providing steady-state peak
pl asma drug concentrations that occur at a later tinme foll ow ng g E 2007
adm nistration and that exhibit a | esser magni tude than the st ea?‘ 3'5 4%

peak 15 pasIved/goegy concentrations that occur follow ngyf 4? ee tines
a day admnistration of an inmediate-rel ease dosage for%w"ﬁg%ogifé 3
practice of the foregoing nethods of orally admnistering a dosage formto

a subj ect opsstamitpyores. Piref &ireedntdthd 40, galjraRione! ZBA5H% Ppdlyetiogné i ons,
whi ch may be mani fested or_di agnosed as requiri ng an. 20 antjpsychotic, may

be treated QKigf F{Oﬁée%ﬁsll"g ﬁeZQQi meleciar weioht 2078 sediuraghlorige, i@%enti on.

In addition not

mani f est | nmésso roﬂ }' I%HQLO%?e@yn(%Q@%bgtaﬁésY'%ﬁtﬁ On(g?y be
responsive pgt tat@dihv@nixymméneqaindrmswgt@enmucﬁlmmd dru @b@lcm\tramst he
dosage forns and nmet hods of the invention. 25 [000152] Preferred nethods of

manuf a8t ur i Z@Vdﬁgb@%fldw1eﬁ5%ﬂl@|)@t@ﬂém oxidevRaasesaingra29888Pal | y descri bed

February 208 S R0RD A ST RRAPREN Sy, SAM53s ARG B RE one

Capsul e Shayigéo gﬁ&f@d cpsT r0. Oa%etsutﬂzla%drﬂycﬁmyt@mer{eoaﬁawwstdaﬁ@geudf The
an

adapt ed, desi as, an OST’SD'[I c drug 5 delivery device is
manuf act ur epu cqar@ppsmn qum@rléed #3811 pdolyaihyene sxilecamnpiging& hyl ene oxi de

I L e e e e M

prepared bypdsseseing agadéfage mblebuwrwejmwwwmw%cf@ﬂrlctdm 0. os%ﬁt ified as
2910 having an average viscosity of 5 cps in 9, 200 of water. The 10 dry

mat erl al s abutylated hy@exyiplugns, andD.8 ‘%srpnasyeﬁlglmteﬁmestﬁhg semibi nder

Socapt ani ¢ Bamedds 4 BoPHdhst ooR s8h bk EfotRE o859 8% A8 KOt e

screen. Nexand 19 pelystiienagiyosi. iThd destjecior@ccdrmpiised ivitpassigewaysed Wi th 5
g of butyl ated (ﬁdrox yt ol uene as an _anti oxi dant and | ubricated with 50 g of

stearic aci 40 mis (Odpomauen tesceentgr obthedrugrsige-conpar t ment conposition is
prepaqu as
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follows: 280 g of paliperidone and 9165 g of pol yethyl ene oxide with average
nol ecul ar wei ght of 200,000 are added to a fluid bed granul ator . Ne% 7a
bi nder solution is prepared by dissolving 800 g of hydroxypropyl Wary 0
cel | ul ose Welensifissd as 2910 having an average viscosity, /US?O&%3J3§' 200 g
of 20 water. The dry materials are fluid bed granul ated Dy sprayrng wi

6750 g of binder solution. Next, the wet granulation is dried in the
granulator to an acceptabl e noi stuEgagg;ﬂéent, and si zed using by passing
through a 7-mesh  screen. Next, the granulation is transferred to a bl ender
and mxed with 5 d’&!lpeﬂldgmI%ﬂ?@l‘%§ham@'ﬂ'§bi§én§“a¥ef£\5dﬁg|SM$tQIant and

| ubricated with 50 g of stearic 25 acid. [000155] Next, a push conposition
is prepared as follows: first, a binder solution is prepared 15. 6 kg of

pol yvi nyl py[)(r 001164P 'P@db@'&dé fdrivest e&%ﬁé‘ne&aﬁd BEaPed ¥ IrPEsmBTE 8

wei ght of 40,000 1s dissolved in 104 of water. Then, 24 kg of sodium
chl ori 8e andelivesy dgvioe is marMUéanraqbasanﬂowsz%‘a glﬁrpa@pendenegféﬂcﬁ(bg obmi|l with a
21- mesh SCreg screened rra erjals .a t hyl ene
oxi de. ( appr SAIRVIMY g8 i etade BRI SufigBh ot 2t 000.8RE 280F #F i bed
granul at or §edilim cHISrides YUSPta?é'a@IHéd%% filidbedran@BebrBowd Nedt il tindér 2 kg of
bi nder solution is sprayed from 3 nozzles onto the powder. 36 28 February

2007 WO 209dutanissprepared by dissobary820 giod rgdmxypmpymethyl @E“\ddSGB n the
fluid-bed ch b

Si yed_ st nganaRe 68 KB AR Verileniiviiny of Siips niE2(f Bt matrbhe®
transtgrr edd@Qnatetrewarémma%d draneRted by s%éyﬁwsgﬁvrth @%ﬂ'g%ﬁﬁ'inﬂéﬂr oxyt ol uene

and | ubri cat 294 magnesi um st ear a 000156] Next, the
pal i {)erl donsolutiony N@ﬁpﬂlﬁ webgrantutationtie dried én trzmgranu@teetﬂoam acceptphhet ments .

and the push c OSItIO re cop abl e F|r t, 50 ny
of the pall %0%8 3 %ﬂﬁgi’ mgf'@ t@?%@%@d@&%‘ cavi ty
and pre- CO”ﬂfee@ﬁﬁdlatlbh%trﬁﬂsf&re@lftotd”'ﬁleﬁaér@ﬁ’d hﬂﬁétﬁmrmgrdfmmateam

conposition is added to the die cavity and pre- congressed t Hen 110 ng 10 of

t he push cohngytpmemesa&ament@wdaan bb}aaﬁate&lr\wtrp @gseiosteario agidz/ 16"

L 1 ayBr ea ARG A8 SRR REHRR CombiRE o BROSRERTT Rloparsd a®r) 11

follows: 70 g of paliperidone and 9375 g of polyethylene oxide with average

molecular weight of 200,000 are added to a fluid bed granulator bowl. Next a
binder solution is prepared by dissolving 800 g of hydroxypropylmethyi
cellulose identified as 2910 having an average viscosity of 5 ¢cps in 9,200 g of
20 water. The dry materials are fluid bed granulated by spraying with 6750 g of
binder solution. Next, the wet granulation is dried in the granulator to an
acceptable moisture content, and sized using by passing through a 7-mesh
screen. Next, the granulation is transferred to a blender and mixed with 5 g of
butylated hydroxytoluene as an antioxidant and lubricated with 50 g of stearic
25 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
30 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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The wal |l form ng conposition conprises 70% hydroxypropyl cellul ose
identified as EF, having an average nol ecul ar wei ght of 80, Ooogg%d 0%%
15 pol yvi nyl pyrrolidone identified as K29-32 having an aver age &Pwagy 2007
wei ght ofWaX0@0mesiThe wal | - form ng conposition is di ssqdegslss@aydrous
ethyl alcohol, to make an 8% solids solution. The wall-form ng corrp05| tion
i's sprayed onto and around the bilayered arrangenents in a pan coater until

appr oxi mat elThie Yranutgtiod is drechiattheifliidrped ichdntber ¢aah acm@beible 2fbistdeP158] The
trllayered arra_r(g@mants are coated with a sen -perneabl e wal l The wal |
forming conl§¥ rCQaias oraniles s siged Ypingea ELLE@ éﬂrénﬂla‘(‘/!ﬂh@ zMesh. 89 acet yl

cont ent’_andgl 4 polq%&\éhﬁ[a%f)ahy&ahs@%a&bamemrﬁmg? | RERR (8 g Y er age

nol ecul ar vvelg ormn lon 1S

acet one: wat butyliéd hydtoxytoluerre and mtcatem with@94 ditagpiesilem stdardieon. The wal |
25 form ng conposition is sprayed onto and around the bil ayered arrangenents

in a |5an c 1004641 Next, thehaliperidere drugscompesitigasfardhe first anbihespaandeach

t abl et . er

i1 ed b SOBRaE s apd e pHe Bburts oMb B8RSR BRATBVALBLIE 1 ¢ e
exterior of Fﬁé@SOdﬁg@ﬁmépéﬂpﬂmoﬁb%ohﬁﬁrdﬂ@ht o umbosmona@auedd ey tise yi ng
for 144 hours as 45 30 C. and 45% hum dity. After drilling, the osnotic

systenms ar edigrgavify oM pretrampresaed.4new50;rpg of s paliperidonerepropait@ent 000160]

of pal i per i HnEPMRBEHEAd Bdod iy Y BTy el SEMMRE el dnafl 1077, ° ™
Febr uapy 208ffthe\WostoesrhpdsSIfed isiddddamd tHdlagérBareomieasad MitoeoBMe" First core
contains 1 % paliperidone, 73.45% pol yethyl ene oxide possessing a 200, 000

nol ecul ar weiamater pogitudianl desriconcare, tikaver swangemesky pr opy| net hyi

b oyt o LEOeSTor Y EURFed BRERGhn o Bty QiCA bbb, , o,
pal i peri donghe WallGomipr) octh éumc@mFdee@¢e$@ﬁwmypro%90célmﬂbsmidbﬁﬂné@r
wei ght, 5% hydroxypropyl net cel lul ose_ havi ng an avera viscosity of 5

cps, 0.05% B&Ef, MEWQWH?W?Q@ITD@QGUI%WG'QN@W Q04 apd 30%i0f The push

oL R YRS Fer b KA PR Ao R FbREBr EGHC . O°°
of 40,000. The wall-forming composition is dissolved in anhydrous ethyl alcohol,
to make an 8% solids solution. The wall-forming composition is sprayed onto
and around the bilayered arrangements in a pan coater until approximately 20
mg of laminate is applied to each tablet. '

20 [000166] The trilayered arrangements are coated with a semi-permeable wall.
The wall forming composition comprises 99% cellulose acetate having a
39.8% acetyl content and 1% polyethylene glycol comprising a 3.350 viscosity-
average molecular weight. The wall-forming composition is dissolved in an
acetone:water (95:5 wt:wt) co solvent to make a 5% solids solution. The walil-
25 forming composition is sprayed onto and around the bilayered arrangements in

a pan coater until approximately 33 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

30 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 fwo drug-
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10 possessing an average nol ecul ar wei ght of 40,000, 1 %ferric oxide, 0.05%
butyl ated hydroxytol uene, and 0.25% magnesi um stearate. The sem2 Po%r mea?b(f;
wal |l is conprised of 99% cel |l ul ose acetate of 39.8% acetyl conté

pol yet hy| &W@209490981 The dosage form conprises two passqqﬂy% 3 mils
(0.6 mm on the center of the drug side. 15 38 28 February 807/02\%%3

2004/ 010981 PCT/ US2003/ 023433 Exanple 2 Pali peri done Capsul e Shaped Tabl et
Trilayer 0. 8omtgirfiygteres. Fﬂ@ﬂd&&k]coﬁtainsﬁgiﬁ%cprahpaddm’n@d4 ﬁ@%;grlyaethylwes haped

as an osnotic, dru 5 deliver evice i s nman ctured as fol g of
gggi 88{) i don@,"d?z%%sﬁsﬁf‘gﬁoz%gﬁgI‘Q‘?{%C‘Hﬁf\’18' ,t?i?P% %@I@U@P °ght of
: , an

gr anul at or ﬂ%%%glyﬁ[g%&l é@?' %genruwsegﬁé ﬁngs%f)ér par%(%g%;&d?sé%l vgnz 800 g of
hydr oxy pr oppltyteteg hydedxytdiosme, anﬂb@tb‘% stedrieackd Bedoad drggaorecentaires
Vi scosity o ter .10 dry nmateri re fluid bed
or ani 5t 2By Y pRpRikpG. &Y. A FYiana geide w%ﬁﬁmaaﬁb@ Bhe v

ranul ati on t ﬁgg}a e content,
gnd si zed ugﬁea{)ﬁ}ﬁgﬁ g'lt n%%trﬁ@ou %ﬁp%ﬂwﬁ@g@ﬁ%ﬁégﬁ%Q %r anul ati on
i s transf ervigdosity ef HEps,dk05%nbutyiatedi hydroftytoluens, ahdt(yﬁw stdanb;adrd)ﬂ'hbol uene

as an antioxidant and_] ubri cated vmtg%(? of stearic acid. 15 [000162]
Next, a secBHeh 8PHROsHioPs CREIRNSEE fPobtotR thﬂeﬁﬁé’ﬁﬁf%‘ép‘ﬁﬁns'f@lq ows: 70 g of

I d t ht
b 260, 000" LO0COPEARICoutir FELHE 204, EOGIURK Lirdh S HAUARRRVIBIERIE °C "G, on
is pr apaL edpbssehsmg)dmlangragé(]nglenhIdnwm\ginyqfrmmrﬂ%yfémoc?hdeu ®686% denL i fld ed

2910 200 20 water. T
Tator i al o aPudiatad BVEROTRRRA andd BB% edpe sl Fleareieas ss&mvwﬁ. nder
sol ution. Nﬁmﬁmeéﬂil@ wilk |s%?ﬁb’r| 9'&’99% c@ﬂul@ge EBefé?é’ 0959 aatcef IEBn@'ﬁt

accept abl e I sture content, si zed usl y passing throu
screen. Nexandtl%pglwﬂnylerue glycols Theadeskmgeﬁxﬂn’tcmrapmm passhgewes, W|th 59

of butyl at hydr o eea an t dntandlbrcated th 50 of
stear:ch Eg@pﬁbé u e Genter of t Ig)fjlgsallde o W J

15
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[ 000163] Next, a push conposition is prepared as follows: first, a binder
solution is prepared. 15.6 kg of polyvinylpyrrolidone identifi K29-
havi ng an average nol ecul ar wei ght of 40,000 is dissolved in 18%‘.13%5“93%1‘2687
water. Then, 24 kg of sodiumchloride and 1.2 kg of ferric oxide are sized
using 30 a Quadro Comi| wth a 21-nmesh screen. Then, the screened materials
and 88.44 kg of Pol yethyl ene oxide (approximtely 7,000,000 nol ecul ar

wei ght) aRg. cgdded to a fluid bed granulator bow . The dry materials are
fluidized anol mxed while 46.2 kg of binder solution is sprayed from3
nozzl es ont A dobege powdemprdhg28 February 2007 WO 2004/ 010981

PCT/ US2009), 023833 o TSing aaRly Moyl Pu il ich 188 et 2 B SHATRAL, L0 an
accept abl SR R (- V2% e coat € Sraﬁlﬁ esrare Ssized Gsrig oa rluid Air
m 1w thlgesd-cor@hingsepieemnaceltiealyreffetdivatanani of 4 drag sflesieédflotio a tote
tunbler, mxed with 15 g of bhutylated hydroxytol uene and | ubricated with
204 g magRadendprs gsreaidane o 3 pRgRceptisadly pecepkblesaltthsasat ety thg irst

conposi ti ap dfipotiflen Ta!éic%m?ﬁg é%ll%ﬁ@&?&% %ﬁg@a&, @i?ergeéowgg prg push

conposition are conpre Into trilaye First, 5 of the

pal i peri deompeitngraryarend atodnast oonpberi layep nomprises d editable fltnd-expanaablavi ty and
pre-corrpreslsed_ then 50 ng of the paliperidone conpartnent two conposition
i s added PSVIRE die cavity and pre-conpressed, then 110 ng 10 of the

push- conpais)i 4 deiipenfetididmdne bitoundin@lile @retooa a&8mipaiiaed havih@'an di anet er
| ongi tudi nal ,  deep concave, trilayer arrangenent. [000165] The tril ayered
ar r angenme@p8OUG Fadigtti ed with a subcoat |am nate. The wall forning

conposi ti eg aﬁl%?iTPi'E:% i QU HRIEXYREARN e ahwahé)?@ ihﬂﬁﬁ% Eéﬂe?@Perﬁﬁtt , having

an average ‘nol ecul ar wei ght of 80, 000 and 30% of 15 pol yvinyl pyrrolidone
i denti f i edrugsto K2 gel8Reh fromnygittan ttevempgementl ecul ar wei ght  of 40, 000. The

wal | -form conposi tion i di ssal yved. i anhydr ous et hyl ,al.coha to make
A 896 sol MISTLI PrATAIonAS S VARG iR gl BGR Gh 0F A can sy uGod Wb o Canc
around t hgeddhdl &iyer 18 tesd EHaa NIRIFEBleSsel the Aribawitle @ TLLAT atl Habtl 163RFAY pfRtRl Y 20 Ny
of lamnate is applied to each tablet. 20 (000166] The tril ayered

ar r angene@tssbsigngiabyagcentling refpase wieqfor parotasged Berigd| 9f timeThe wal | f or ni ng
conposition conprises 99% cel | ul ose acetate having a 39.8% acetyl content
and 1% pol yet hyl ene gl ycol conprising.a 3.350 viscosity-

2. The dosage form of claim 1, wherein proportion of drug within the first layer to the

drug contained within the second layer is less than 0.44.

3. The dosage form of claim 2, wherein proportion of drug within the first layer to the

drug contained within the second layer is less than 0.33.
4. The dosage form of claim 1, which releasing the drug with a Tgg of at least 18 hours.
5. The dosage form of claim 4, which releasing the drug with a Ty, of at least 20 hours.

6. The dosage form of claim 1, wherein said ascending release rate is maintained for10 to

24 hours after administration.

7. The dosage form of claim 1, wherein said ascending release rate is maintained forl6 to

22 hours after administration.
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average norecul ar wei ght. The wal | -forming conposition is dissolved in an
acetone:water (95:5 w:wt) co solvent to make a 5% solids solutigon. The

25 form ng conposition is sprayed onto and around the bil ayered %&F%hﬁbaéﬁgﬁ&
in a pan coater until approximately 39 ng of nmenbrane is applied to each
tablet. [000167] Next, two 25 m!l (0.6 nmm) exit passageways are | aser
drilled through the sem -perneable wall to connect the drug |ayer with the

i he d h i dual. i i
For 144 nobr e Resif8 a0 e G Dbttt g BlofShneif e EIGE B B V"

systens ar gl khureshick @dm#idiauos. at 45 C to renove excess noisture. [000168]
The dosage form produced by this manufacture is designed to deliver 0.25 ny
of paliperidone in an ascending delivery pattern fromtwo drug- 40 28

February 290, d\‘ggg%}ﬁ‘{ HAABL  REEtHPHPS] 0234 332t0AHoR s HARP adiRinBfratidil. St _core
cont ai ns 0.25% pali peri done, 74.20% pol yeat hyl ene oxi de possessing a 200, 000

nol ecul ar wei ght, 20% sodi um chl oride, USP, 5% hydroxypropyl net hyl

|1 ul i Vi i > 05%
Pyr oxyt of oride dafe BrELeR, § AGlnaRlcr, St A B8 W ok s e o 7,

pal i peri dosgainR@atida% pol yet hyl ene oxi de possessing a 200, 000 nol ecul ar
wei ght, 5% hydr oxypropyl net hyl cel |l ul ose having an average viscosity of 5
cps, 0.05% butyl ated hydroxytol uene, and 0.5% stearic acid. The push

conposi ti ofy, 'ﬁﬁ?gﬁg% GRfbfCRiirh %0, RALEE AYd €Ne o QttIf lg%Wsit?h[‘Hoﬁs after000, 000

nmol ecul ar wei g % sodi um chl oride, 5% pol yvinyl pyrrolidone 10 possessing

an aver ageadmhstatiar wei ght of 40,000, 1 %ferric oxide, 0.05% butylated
hydr oxyt ol uene, and 0. 25% nagnesi um stearate. The sem perneable wall is
conprised of 99% cel |l ul ose acetate of 39.8% acetyl content and 1 %

pol yet hyl ene Tak Mefke forhofAREAAE wherell TH B UrSR$S 10D IRATSHEES Wl histraBibn. i | S
(0.6 mm on the center of the drug side. 15 41 28 February 2007 W claim

1. A dosage form conpri sing:
13. A dosage form, comprising:

two or more layers, said two or more layers comprising a first layer and a second layer,
said first layer comprises paliperidone, risperidone or a pharmaceutically acceptable salt
thereof, said second layer comprises a polymer;

an outer wall surrounding said two or more layers; and

an orifice in said outer wall.
14. The dosage form of claim 13, wherein said first layer comprises an osmagent.
15. The dosage form of claim 14, wherein said osmagent is sodium chloride.

16. The dosage form of claim 14, wherein said osmagent is present at least 20% by

weight in said first layer.

17. The dosage form of claim 13, wherein said second layer further comprises
paliperidone, or pharmaceutically acceptable salt thereof, an amount of paliperidone, or
pharmaceutically acceptable salt thereof in said first layer to an amount of paliperidone,

or pharmaceutically acceptable salt thereof in said second layer is less than 1.0.
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(a) a core conprising a plurality of layer wherein at |least two |ayers are
drug conposition layers containing a pharmaceutically effectivg ? unt %f
drug selected from paliperidone, risperidone or a pharmaceutic § agw"yz
acceptabl e salt thereof wherein the first drug conposition |ayer contains a
smal l er portion of drug than the second drug conposition |ayer and at | east
one ot her Iayer conprises a suitable fl ui d-expandabl e polyner; (b) a

serm per oAl oy dRRIAn 8L TS MNG, GA0GLPp My agrPar L ment having an

osnotic gr adl or m rou h sem per neabl e menbrane and
into the quhaxmat:mtmeﬂymdceptbale salt matdﬁrbtelayeelt@asmﬂodm ofrpatlaptehdametdme

conpartnent; where the partion, of Wit hi first layer to the
drug cont ﬁ‘gEcht’ccﬁ hccfhtgble§§&5'rﬁ‘dlsg l? risdgs t{‘]ar{’aagﬁ 0 to rel eases the

drug with a T90 of at |east 16 hours to provide a substantially ascending
release rate for a prolonged period of tinme. 2. The dosage formof claim 1,
wher ei n pri@pbha daspgesiorm ofiglain i §iwherdie ampynstof palipsridens qripharngacgyficeint ai ned
within th fcla|m2
wher ei n pfagge?%%%%ﬁlty%? ESSt\‘/ﬁ??iﬁonnt% ﬁlgg?t%@? ﬁ;?erfﬁgﬁe %ﬁgﬁﬁacegtﬁ% cont ai ned
W t hi n t hacsspeabiedsaltdy etid sezohdagertib&ns thad8.334. The dosage formof claima1,
which releasing the drug with a T90 of at |east 18 hours. 5. The dosage
formof claim4, which releasing the drug with a T9o of at |east 20 hours.

6. The dosagend @sBROfbors otilind 13 RKS icBmpAlife ASAROS UBohR]iSASEd iRt e 1S
mai ntained forlOto 24 hours after adm ni s%ratlon 7. The dosage form of

claim1, ierenhsaichiedonssloreiand yithinl seibanterayadl- i s maintained for 16 to 22
hours after adm nistration. 42 28 February 2007 8. The dosage formof claim
1, wherein said ascending release rate is maintained fort 8 to 21 hours

af ter admi $he d&dshgefor of dlagn d@sag:eenﬁ@mmwcoaloahmiias anvherein sai d Cmax

occurs at 14 ho admn stratio The dosage form of clalml
wher ei n sdiyg O@ﬁékylﬁ‘gg‘tﬁsg Pakymfe YiDg 8 mojseylar WB‘@P%S%R‘%&?)% ta 40RO g@ratl on.
The dosage formof claim1, wherein said Crax occurs at 18 hours to 21 hours

after adm nistration. 12. The dosage formof claim1, wherein T96 occurs
at 18 to 222héumeslicafrest foattaatinigst subjertopomprising:

a medicament manufactured with a pharmaceutically effective dose of paliperidone,
risperidone or pharmaceutically acceptable salt thereof for administration to said subject;
which maintains a minimum pharmacodynamic concentration of said paliperdione,
risperidone or pharmaceutically acceptable salt thereof while simultaneously maintaining
an amount that does not exceed a maximum tolerable concentration of said paliperidone,
risperidone or pharmaceutically acceptable salt thereof;

wherein the medicament comprising:

(a) a core comprising a plurality of layer wherein at least two layers are drug
composition layers containing a pharmaceutically effective amount of a drug selected
from paliperidone, risperidone or a pharmaceutically acceptable salt thereof wherein the
first drug composition layer contains a smaller portion of drug than the second drug
composition layer and at least one other layer comprises a suitable fluid-expandable
polymer;

(b) a semipermeable membrane surrounding the core to form a compartment having an

osmotic gradient;

44



137 A dosage form conprising: two or nore |layers, said two or nore | ayers
conprising a first layer and a second | ayer, said first |ayer rise

pal i peridone, risperidone or a pharmaceutically acceptable saltﬁ$€£EW§%§007
said second | ayer conprises a polyner; an outer wall surrounding said two or
nore layers; and an orifice in said outer wall. 14. The dosage form of
claim 13, wherein said first layer conprises an osnagent 15 The dosage

f or m of cI ride. e dosage
torm or oS e et Brohed T GRRHERRe EmBRL 4RY ) Besiio sEmite Nt o
in said fidfgtto bayidasedffom Withidldgagaphanentof claim 13, wherein said second

| ayer further conprises | i peridone, qr phar ceutlcally tabl e salt
t her eof Me@mﬁpr%fmwm%g wiighia thedjrst lmaf%%eggm& ORfaRe aw?!’vatﬂgem e salt

thereof i Qe3ad thybd it ¥ss AN G0 tb%l@é%e@fﬁ@‘d Ig Rlg Wikh P&l 'df%f iedQ rl% houﬂrto provide
pharnaceutlcally acceptable salt thereof in said second layer Is less than

1.0. 43 Zasmmnudﬂ)yaszmg@!?ase'ﬂh@ fdos prgéonged perisid of tigiem 17, wherei n an anount
of paliperidone or pharnaceutically acceptable salt in said first | ayer to
an amount of paliperidone or pharnaceutically acceptable salt in said

second | apgrudeofhgasrmidanicdl dmpodidion The dosage form of claim 18, wherein
anount of paliperidone or pharnaceutically. acceptable salt in said first
| ayer to SPMBRRRAR P‘éﬂfmé%ﬂuflﬁfé’ry %ﬁ@ve&m%ﬁaﬁ%wﬂ ofigy NsperidRiediiaabl e salt in

sai d Secogﬁiarhﬁ&ﬁﬁlcélg’ Ac@%ﬁaﬁl@?zﬂt Herddt, t J%che \bﬁh d ﬁﬁ'ﬂﬁcél{?ircﬁnl)pécc%t%lg‘ 13,

further conprising subcoat surroun sai d |rs ayer and said second

| ayer and cawithimths aiagufagtuer ofigahdicadent fﬁneectmgmggl@ sﬁdﬁr ¢ffez@ts asteiatedBith wher ei n
sai d subc nprises a hydrox Iulos hayi Iecular
vel ght 11 Sang e o Bers G b At o a3 Sl et
conpri si ngaligkrid®itt, ciggeridbndyBnphaasibesuichl W dcbeptabidh@tthereds] atcal dssendingect i ve dose
of paliperidone, risperidone or pharnaceutlcally acceptabl e salt thereof
for adm nifdeasafatopver pS%lP'éEegdPSP%? tim&hi ch mai ntains a m ni mum

phar macody %g? hgg&ﬁg&ﬁﬁ tdo ?ﬁ sai d paliperdione, risperidone or
pharmaceutically accepta al't thereof whi I e sinultaneously maintaining

an anount (a)l“ead:ordocaspmMg ze;akueéxtly aflamm‘mmnt mllmawoelaymmaxemirmgat ion of said
pal i peri doombosntlonslg eerrsI go%rtlaei‘mgg a% S mbocutic 1cal y eaijfechvg gr%g nt o?l %rusgasle ecteQ er eof;
from paliperidone, risperidone or a pharmaceutically acceptable salt thereof wherein the

first drug composition layer contains a smaller portion of drug than the second drug
composition layer and at least one other layer comprises a suitable fluid-expandable
polymer;,

(b) a semipermeable membrane surrounding the core to form a compartment having an
osmotic gradient;

(c) an orifice form through the semipermeable membrane and into the core to permit the
drug to be released from within the compartment;

wherein the proportion of drug within the first layer to the drug contained with in the

second layer is less than 1.0 to releases the drug with a Ty of at least 16 hours to provide

a substantially ascending release rate for a prolonged period of time.
24. Use according to claim 23, wherein the side effects are selected from the group

consisting of anxiety, somnolence, dizziness, constipation, and extrapyramidal

symptoms.
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wherein the medi canment conprising: (a) a core conprising a plurality of

| ayer wherein at least two |ayers are drug conposition |ayers t ai ni
pharmaceutically effective ampunt of a drug selected from pal i& ffb(‘j?)aﬁé?go?
risperidone or a pharmaceutically acceptable salt thereof wherein the first
drug conposition |layer contains a snaller portion of drug than the second
drug conposition |layer and at | east one other |ayer conprises a suitable
fluid-exp I : S . r i the core
to form a%(gg@rr%éaar £ %a%ﬁxﬁg%fnﬁggéﬂ%’os mﬁ?%&%?&gé& déﬁ?@{?gy %éeslge a?ﬁ%ﬁ%’/&g’ém (c)
an orifi ca0fte24rhours eftigrhadimivestsstionper meabl e menbrane and into the core to
permt the drug to be released fromw thin the conpartnent; wherein the
proportion of drug within the first layer to the drug contained with in the
second | aper Uisack@amgithaRin 20 of 24, Ml cBas Sfid hRendihgilotkd Mitcdis hintdhedfor| east 16
hours to provide a substantially ascending release rate for a prol onged
period of !fiterg2 hogs aftgyadainigirabienr naceut i cal conposition conprising a
pharmaceutically effective anmount of paliperidone, risperidone, or a
pharmaceutically acceptable salt thereof, together with a pharnaceutically
accept abl 7. Usaraccadingito claire 2fen 4, adtendie said asembing cdoueniatd v maimaived fog t he

si de effecltgs ;2-13 oci ated wi.t.h high blood plasma concentration of

anti psychd@it® B%‘Hf%,ertaﬂ@”&gfﬁ%gi tion releasing said paliperidone,

ri speridone, or pharnaceutically acceptable salt thereof, at an ascendi ng
rel ease rate over a prolonged period of time, wherein the conposition

conpri si ng8. {spacgordingdo eloimp s o &b veheptinFalxioequrdat 14hoars afierein at | east two
| ayers ar %dﬁ“ Li'&ratiSf?”pOSi tion layers containing a pharmaceutically effective
anount of "a dlrug selected from paliperidone, risperidone or a
pharmaceutically acceptable salt thereof wherein the first drug conposition
| ayer contains a snaller portion of drug than the second dru conposition

| ayer and 2 tU¥eea£§?rg§’r$é° (ilt‘%‘H'@,-lz5 Ioé%érw@éer‘r‘bg?cé‘é% LS8 E‘Eﬁ“f%\%ﬁ’ét“fqeﬁilg- expandabl e

pol ymer; {HBlrs@nd 8MhOSs dRaLldgiEedhoane surrounding the core to forma
conpartment having an osnotic gradient; (c) an orifice formthrough the
sem per neabl e nenbrane and into the core to permt the

30. Use according to claim 23 or 24, wherein occurs Cpax Occurs at between 18

hours and 21 hours after administration.

31. Use according to claim 23 or 24, wherein occurs Tg at occurs at between 18 hours

and 22 hours after administration.

32. Use according to claim 23 or 24, wherein said dosage form comprises:

at least two layers, said at least two layers comprising a first layer and a second layer,
said first layer comprises paliperidone, risperidone or a pharmaceutically acceptable salt
thereof, said second layer comprises a polymer;

an outer wall surrounding said at least two layers; and

an orifice in said outer wall.
33. Use according to claim 32, wherein said first layer comprises an osmagent .

34. Use according to claim 33, wherein said osmagent is sodium chloride.
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drrug to be rel eased fromwithin the conpartment; wherein the proportion of
drug within the first layer to the drug contained with in the A\ a 2R
is less than 1.0 to releases the drug with a T90 of at |east 16 ﬁgursall 7
provide a substantially ascending release rate for a prol onged period of
time. 24. Use according to claim 23, wherein the side effects are sel ected
fromthe group consisting of anxiety, somnol ence, dizziness, constipation,

and ext r apyr god fabrdingtiRIB3 oft 34 %&&&J@gmbmag@%s prdent i 8t 1@5&9@%@9 to
claim 23 or 24, wherein said ascending release rate is maintained for 10 to

24 hours afeight imemd fitsslayert i on. 26. Use accor di ng to claim23 or 24, wherein
said ascending release rate is nmaintained for 16 to 22 hours after

adm nistration. 27. Use according to claim 23 or 24, wherein said ascendi ng
rel ease raihSeUchacmidntgabnadnB@rwhe]r&ntsaidzésdndwySr ﬁi&ﬁhexrcombﬂsssi pdlipatidome, 28. Use

according to, cl ai m?23 or "m;ﬁrﬁi n é:rrrgr occurs ours after
adni ni st r & PhHmasaytic eacéﬁﬂ%t?’lﬁﬁ fergo ‘?ﬂaZ%‘“B‘FO hp i occurs Cmax
occurs at aasﬁm&nlcwy a&@ﬁk’é@le@ﬁl@th@?eohﬂ%’éﬁi b 18 éfm%iéﬂ ah&dt@?pamerla&e Use

according to claim?2 4, wherein occurs X occurs at between 18 hours
and 21 homrgh@rmaefrutladm amentalﬂ@ padtthergaf, in said sgeersklayands less brmifh 23 or 24,
wherein occurs T90 at occurs at between 18 hours and 22 hours after

adm ni stration. 32. Use according to claim?23 or 24, wherein said dosage

f or m conpri7sese acabdrdirpas tclaimG 6] aleein an amodntadf phl@;ﬁfﬁoﬁ&/}l@r pleareiaseutioaipr i sing a
first layer an a second. | ayer said first er. conpri ses paliperidone,

ri speri dorfécsdfa E%Hé‘? e‘ﬂtsﬁ'@éirFtJaﬁ&E‘b%‘(aé‘Eﬂ‘@t %%Wathpert“f%‘fee‘ﬁf sai d second

| ayer co hhx%?a%e&mﬁ% XéE%ﬁtabl@@al@i-hEFebf walkdig §éé6ﬁd3}é9€l‘1§‘93s§ﬁi'aﬁoaﬁ4 l east two
| ayers; and an orifice in said outer wall . “Use according to claim 32,

wherein said first layer conprises an osmagent. 34. Use according to claim
33, wher k1] 6% z(ijccg AN (oarc]:}airln%ﬂ,s erelmangl 3L tdo%paldl'}?eri%gng %pf)Haam%ce%%cally
acceptable salt thereof, in said first layer to an amount of paliperidone, or

pharmaceutically acceptable salt thereof, in said second layer is less than 0.33.

39. Use according to any of claims 32 to 38 , further comprising a subcoat surrounding

said first layer and said second layer and within said outer wall.

40. Use according to claim 39, wherein said subcoat comprises a hydroxyalkylcellulose

polymer having a molecular weight from 8,500 to 4, 000, 000.

41. Use according to claim 23 or 24, wherein said dosage form delivers from 0.5 to 1.9
mg of paliperidone, risperidone, or pharmaceutically acceptable salt thereof, in an

ascending delivery pattern.

42. Use of a pharmaceutical composition

comprising a pharmaceutically effective amount of paliperidone

risperidone, or a pharmaceutically acceptable salt thereof, together with a
pharmaceutically acceptable carriers, in the manufacture of a medicament for treating a

subject suffering from a disease state or condition amenable to treatment with an
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35. Use according to claim 33 or 34, wherein said osmagent is present in at
| east 20% by weight in said first layer. 36. Use according to Cb§¥@&%&y2007
wherein said second | ayer further conprises paliperidone,

pharmaceutically acceptable salt thereof, and an anount of pallperldone, or
pharmaceutically acceptable salt thereof in said first layer to an anmount of
pal i peridone, or pharmaceutically acceptable salt thereof, in said second
layer is |@85sybh@R, theQom gzsm&ﬂ%leasaﬁgsga BQlﬂegd&{eaf me%@oneﬂfeﬁr ein an amount of
pal i peridone, "or pharmaceutically acceptable salt theréof, in said first

| ayer to ghamrasewtically agraplablersiltitheecof,at an pendingrsicnbaiald qwea@ omlerngbd e sal t

t her eof , O 44, 38. Use according to claim
37, mhereln”§§ §W§§§gaglhﬁ¥(mng%m 8§§m5§- ﬁ%arnaceutlcally accept abl e salt
t her eof , i(a) s@relcdmpriding aaylaralltpofamyeaMhHMn aflegsatwopleyerslam érugtomposition
pharnaceutlcally acce ble salt thereof, in s second | ayer is | ess than
0.33. 39. It Qnidng Eaﬁaralaawcw %? f¥pamaunt g as,grug SEiSFehEP Y Conpri sing a
subcoat Slﬁahﬁéﬂlféh@ﬁhsp&f’do‘ﬂe Bfﬁﬁﬁarhﬁé’&‘xhcﬁ et S SN b AVRIreiR M st i n said
outer wall. 40. Use according to claim39, wherein said subcoat conprises a
hydr oxyal I@rllg:edmmsmooé@/er poltyines shalier ngman nﬁd@gmlhaearthmcgm dfugom 8, 500 to 4,
000, 000. 41 cgar to cl 23 Kol id.d ge form
delivers 8 I%o%j]ﬁ%n F ng al %ast Spe o rn?aé I'lSéSrai sgggebﬁel: Oneexpan&%%f%:

phar maceutgotyahdry acceptable salt thereof |n an ascending delivery pattern.
42. Use of a pharnmaceutical conpositjon conprising a pharmaceutically

ef fective (ah%mm%fne@%lﬁ msarsarrowdingthe geff & ?%m LOBIPAFSBERAVINED| v
acceptablqmﬁgh% tageneof . together with a pharmaceutically acceptable
carriers, Int % manuf acture of a nedi canent for treating a subj ect

suf f eri ng (Eramericd iferoatheough dheseoriparmaatile membeame ardinto the coredatppmmit thei t h an 47

28 February 20Q7 anti.psych t he co 03|t|on rel easin aid ...

al | per | adieg Oheap Bt R b S S hbeBRE By et BRI A TR VilPeor , a
an as Cendltﬂ@ﬁfsﬁla?é‘t&@ tl’(eadreg ootedingd Witk houhe eston@RIverOid 163§ tHah M) to\kledses thet he
conposi tion conprisin (a) a core conprising a pluraljty of |ayer wherein
at | east tdiee Wil arlso afra laptulg hoorde oravidsp subgigrsially @srsndingirsigass rate for a
pharnaceutrg@héﬁrghgggphMg amount of a drug selected from paliperidone,

ri speridone or arnmaceutically acceptable salt thereof wherein the first
drug conposition Iayer contains a smaller portion of drug than the second
drug 43. Use according to claim 42, wherein said ascending release rate is maintained for 10 to

24 hours after administration.

44. Use according to claim 42, wherein said ascending release rate is maintained for 16 to

22 hours after administration.

45. Use according to claim 42, wherein said ascending release rate is maintained for 18 to

21 hours after administration.
46. Use according to claim 42, wherein Cyax occurs at 14 hours after administration.
47. Use according to claim 42, wherein Cpax Occurs at between 16 hours and 22 hours

after administration.
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conposition |ayer and at | east one other |ayer conprises a suitable

flui d-expandabl e polyner; (b) a sem perneabl e nenbrane surroundi t he

to forma conpartment having an osmotic gradient; (c) an orifi CZQP Wry%%?
t hrough the sem perneabl e nenbrane and into the core to permit the drug to
be rel eased fromw thin the conpartnment; wherein the proportion of drug
within the first layer to the drug contained with in the second | ayer is

! ess t han &8%5% % o?‘éi §§oecslaihpf2 vﬂ%x%% at Bcc%rs-r%%e@eeﬁltwlhg@étan&@l H&HES. to

provi de a substantialty ascending rel'®asé rate for a prolonged period of
time. 43. &feeadminitdtiog to cl aim 42, wherein said ascending release rate is
mai ntai ned for 10 to 24 hours after admnistration. 44. Use according to
claim42, wherein said ascending release rate is naintained for 16 to 22
hours aft ef9 adghgdosdin@td #3-oné2f claln®s 406 A8 dvRGeih ToLburs A Betwdbie | €héurs ai d
ascending release rate is nmaintained for 18 to 21 hours after

adni ni st r atdod?. howes afigs administiedethg to cl ai m 42, wherein Cmax occurs at 14
hours after adm nistration. 47. Use according to claim42, wherein Crax
occurs at between 16 hours and 22 hours after administration. 48 28
February 2807Use48&ordiagtoanyaindiofiglaings 42 taidB) wiRereinfseidelosagerfarn canprises:at bet ween

18 hours and 21 hours after. . adm nistration. 49. e accordj ng to, any one of
claims 42 to Hdeasiioraye. 148 ableatl 8o lavers doimatising & T THET and A tsontiath's af t or
admi ni st r agdi@hest Ber ddafprid&CAli ér'itQ)nE,Qis?&YddﬂB%r S bhdrhatemiclR, dceptible Wher ei n

sai d dosage form Conprises: at |east two |layers, said at |least two |ayers
conpr i si ngthgrepf, said seeppd laygnepraprisesapelymaier, said first |layer conprises

pal i peri done,anrgﬁeqq{;glggﬁgu%ing’;\%ag{u%gg%g%ﬁgﬁ%;Ia}gdaccept able salt thereof,

sai d second | ayer conprises a ; er wall surrounding said at

| east two | aysraificamdlsaidiouter will.ce in said outer wall. 51. Use according to
claimb50, wherein said first |ayer conprises an osnmagent. 52. Use according
to claimb5l, wherein said osmagent i s sodiumchloride. 53. Use according to

claim 51 o051 R%e a¥RRAiRL B Q&5 O WRESNaid BrsPla§&BptiSesth dsB@gént20% by
52. Use according to claim 51,wherein said osmagent is sodium chloride.

53. Use according to claim 51 or 52, wherein said osmagent is present in at least 20% by

weight in said first layer.

54. Use according to claim 50, wherein said second layer further comprises paliperidone,
or pharmaceutically acceptable salt thereof, and an amount of paliperidone, or
pharmaceutically acceptable salt thereof in said first layer to an amount of paliperidone,

or pharmaceutically acceptable salt thereof, in said second layer is less than 1.0.

55. Use according to claim 54, wherein an amount of paliperidone, or pharmaceutically

acceptable salt thereof, in said second layer is less than 0.44.
56. Use according to claim 55, wherein an amount of paliperidone, or pharmaceutically

acceptable salt thereof, in said first layer to an amount of paliperidone, or

pharmaceutically acceptable salt thereof, in said second layer is less than 0.33.
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weli ght 1n sard first layer. 54. Use according to claim50, wherein said
second | ayer further conprises paliperidone, or pharmaceuticall cept
salt thereof, and an ampunt of paliperidone, or pharnaceuticaJI%bgé%gﬁygﬁbz
salt thereof in said first layer to an anmount of paliperidone, or
pharmaceutically acceptable salt thereof, in said second |ayer is | ess than
1.0. 55. Use according to claimb54, wherein an anount of paliperidone, or
phar maceut i I o] i |.d: Sec LS ,l ess than
0. 4. 5o, Lo assRURRR0 A8y 8 ARk D UEREC bk bRt R ARt ARt DS o
phar maceut sadfitsy layercand phidlsbepnd ddyter dnewitlah said ougandllf i rst | ayer to an anount
of paliperidone, or pharnmaceutically acceptable salt thereof, in said
second |l ayer is less than 0.33. 49 28 February 2007 57. Use according to

any of cl akgmyeQcdo?dirg to clhivl $7) S hefed1RHid §jb_e@atamﬁyhge@athym&gﬂu%g&mmos@ai d first
| ayer and said second | ayer and within said outer wall. 58. e according to

claim57, phlgmet having amelgpderaveiglipam 8880 to ©h9k¥Wyal kyl cel | ul ose pol yner
havi ng a nol ecul ar wei ght from 8,500 to 4, 000,000. 59. Use according to
claim42, wherein said dosage formdelivers fromabout 0.5 to 1.9 nyg of

pal i peri dos® Useiasqeding andaiar 47 whersc said dasagd fpradebpirabbm abalit 0.5 ler.@of in an
ascending delivery pattern.. 60. A pharmaceytical ositiqn for use in the
treat ment gxgo(ﬁpglé%ggogep HERErYPNG Y RIRIMASRYL ﬁ&fﬁegtaggrgglfgﬁﬁ?gm Mith an

ant i psychobdcendifPdeMves/ pigternd phar maceutical ly effective amount of

pal i peridone, risperidone or pharmaceutically acceptable salt thereof,
together with a pharnaceutically acceptable carrier, wherein said oral

dosage for%.%‘bﬁrﬁ%&%ﬁ@ﬂ c?%@g{iﬁ&dﬂ'g rel ease rate of said paliperidone,
P I ca

ri speri done or armnmaceu y acceptabl e salt thereof over a prol onged
peri od of fdrnes inwhetr&itmeithd disonge eaitd drapndidopimsiabl: to (@xtnencaitB agonpri si ng a
plurality of |ayer wherein at least two |ayers are drug conposition |ayers
cont ai ni ng@}! HaCOWPIeasl y ef fective anpunt of a drug sel ected from

her 61 1t he PR G pEch, BRI & PhaRled BO°0F drug
t han t he saeoptdbldsalthersofrpessiher vithlaphermageaticatly hesgptablesarrist,vdrerdimgaid
conpri ses gra?&'&s%@é)%o?muabl‘xi\tgfng)a(u? %&gﬁgrllge rele%gel, Pl frsaid paliperidone, risperidone or
pharmaceutically acceptable salt thereof over a prolonged period of time;
wherein the composition comprising:
(a) a core comprising a plurality of layer wherein at least two layers are drug composition
layers containing a pharmaceutically effective amount of a drug selected from
paliperidone, risperidone or a pharmaceutically acceptable salt thereof wherein the first
drug composition layer contains a smaller portion of drug than the second drug
composition layer and at least one other layer comprises a suitable fluid-expandable
polymer;
(b) a semipermeable membrane surrounding the core to form a compartment having an
osmotic gradient;
(c) an orifice form through the semipermeable membrane and into the core to permit the
drug to be released from within the compartment;
wherein the proportion of drug within the first layer to the drug contained with in the

second layer is less than 1.0 to releases the drug with a Tgg of at least 16 hours to provide

a substantially ascending release rate for a prolonged period of time.
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(b) a sem perneabl e nenbrane surrounding the core to forma conpartment
having an osnotic gradient; (c) an orifice formthrough the sem;@g&rgg (@7
menbrane and into the core to permt the drug to be released fromwt

the conpartnment; wherein the proportion of drug within the first |ayer to
the drug contained with in the second layer is less than 1.0 to rel eases
the drug with a T90 of at |east 16 hours to provide a substantially
ascendi ng 61erreaﬁlearmat@uwrcomppmd)rodmgﬂﬂmpﬁr wheketf sald aveendidy RBafeabredary 2007
61. The pharnmace aO (égglpoa on of . cl ai m 60, wherein said ascending

rel ease ra@%‘“?aé“e Ptie rddopsatiepadmynisiatitdur s after admini stration. 62. The
phar maceuti cal corrp05| tion of claim®60, wherein said ascending rel ease rate
is maintained for 16 to 22 hours after administration. 63. The

phar maceut $% dhe pharpeeduticaeompositien ph dom elhahetein wid ascenslingngloass regliease rate
IS malntal I Q mnistration. 64. The

phar maceut gg%mc?gr?%%%t%?gﬁl%g% gﬁelsa(ﬁ'gég{rat?%erel n C. occurs at 14 hours after
adm ni stration. 65. The pharmaceutical conposition of claim®60, wherein

C ,,ax occ at 16 hours to 22 . hours after adm pjstration 66. The
phar maceut ¢+ 4he BEHPESTHIFE sompafitien g B’cg 0, SHERH 95 RTGEERIETB  hour s 1o
21 hours ghihRlneadsd mt§t2r1alfohgrmeﬁzdmlmﬁamar maceuti cal conposition of claim

60, wherein T90 occurs at to 22 hours after administration. 68. A
phar maceut i cal corrp05| tion corrprl sing: at least two |ayers, said at |east
two | ayer Sef rzllgeu?‘lc;ll ﬁ‘nt 051{;l 913 5f c%}%b% %v‘:ﬁgremdcl a}()gcqr atslqllh%uIs'ar f | ayer
conpri ses é’ doh riacett i ca 7‘ acce e salt
t her eof , saindmsﬁammd Iayer conpri ses a poI yrrer an outer vvaII surroundi ng
said at least two layers; and an orifice in said outer wall. 69. The

phar maceuti cal conposition of claim68, wherein said first |ayer conprises
an 0sSmRgegy The ﬁhﬁ'ﬁlagﬁll%é{%'b%pggggn of claim 60, wherein Cax occurs at 16 hours to 22

hours after administration.

66. The pharmaceutical composition , of claim 60, wherein Cy,,x occurs at 18 hours to 21

hours after administration.

67. The pharmaceutical composition of claim 60, wherein Tgy occurs at 18 to 22 hours

after administration.

68. A pharmaceutical composition comprising:

at least two layers, said at least two layers comprising a first layer and a second layer,
said first layer comprises paliperidone, risperidone or a pharmaceutically acceptable salt
thereof;, said second layer comprises a polymer;

an outer wall surrounding said at least two layers; and

an orifice in said outer wall.

69. The pharmaceutical composition of claim 68, wherein said first layer comprises an

osmagent.
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70. The pharmaceutical conposition of claim69, wherein said osmagent is
sodium chloride. 71. The pharmaceutical conposition of claim 69g@ty{Qry 2007
wherein said osnagent is present in at |east 20% by weight in said first

| ayer. 72. The pharnmaceutical conposition of claim®68, wherein said second

| ayer further conprises paliperidone, or pharnmaceutically acceptable salt

t hereof, and an anpbunt of paliperidone, or pharmaceutically acceptable salt
t her eof i n7sahélphdrinateutiasibmiposifish afadimt69, hereil sapiedshthgerd is §odium
pharmaceutical|ly acceptable salt thereof, in said second layer is less than
1.0. 73. TW@“ﬁﬁarnaceutical conposition, of claim72, wherein an anmount of
pal i peri done, or pharnaceutically acceptable salt thereof, in said first

| ayer to an anount of paliperidone, or pharnaceutically acceptable salt

t her eof , i7l.3h¢ ghasmecmtical mpmposition esdaim@ord04uhergiq saifsmabent nepresent cal

conposition l,aim 73,. wher ei n_apmount of paliperidone, or
pharnaceuﬁP@gkﬁﬁZgébéﬁwgﬁwgnggpghﬁﬁgFéof, in said first layer to an anount
of paliperidone, or pharnaceutically acceptable salt thereof, in said
second layer is |less than 0.33. .75. The pharmaceutjcal conposition of claim
68, furthef? dBepharaperytisal competion %ﬁﬁlfr‘l&ﬁ%dwhgreglaiaai feront layerfthesng sai d

second | aygim ek WipBidbnd kM REuRIY accllabiT B ABROIBAEUE biBhnGPOS ti on,

of claim 75, 'wherei h said subcoat conprises a hydroxyal kyl cel l'ul ose pol yner
havi ng a nmilipenidoar, avphepimactutizail acOptable salf hO@oDBDGaid gt lafdrdo Rhamawnteut i cal

iti . claim60 | ai m 68, ' i d. d g del i
Fromo 5 o s ghGer pafmpte Rihceccrn A oRE o BRkvaRpttraafy "

accept abl ethg@l . t hereof in an ascending delivery pattern. 52

73. The pharmaceutical composition, of claim 72, wherein an amount of paliperidone, or
pharmaceutically acceptable salt thereof; in said first layer to an amount of paliperidone,

or pharmaceutically acceptable salt thereof, in said second layer is less than 0.44.

74. The pharmaceutical composition of claim 73, wherein an amount of paliperidone, or
pharmaceutically acceptable salt thereof, in said first layer to an amount of paliperidone,

or pharmaceutically acceptable salt thereof, in said second layer is less than 0.33.

75. The pharmaceutical composition of claim 68, further comprising a subcoat

surrounding said first layer and said second layer and within said outer wall.

76. The pharmaceutical composition, of claim 75, wherein said subcoat comprises a

hydroxyalkylcellulose polymer having a molecular weight from 8,500 to 4,000,000.
77. The Pharmaceutical composition of claim 60 or claim 68, wherein said oral dosage

form delivers from 0.5 to 1.9 mg of paliperidone, risperidone or pharmaceutically

acceptable salt thereof in an ascending delivery pattern.
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