WO 2006/081347 PCT/US2006/002751 CONTROLLED RELEASE
COINIPOSITIONS COMPRISING AN ANTIPSYCHOTIC AGENT FIELD
OF THE INVENTION 5 The present invention relates to a nove
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ormulation for the controlled delivery, over a period of time 0
twenty-four hours, of an antipsychotic agent selected from the group
consisting of. a dibenzothiazepine derivative, for example, quetiapine or a
salt thereof, lithium; and divalproex. The formulation is used, in 10

particular, in the treatment of patients suffering from acute manic episodes
associated with B@EWW%@W@W&@SW% INVENTION
15 Quetiapine funa@MEBIBNGE AN TEHS Y H ATHd &5 1-y1-1-
plperazmyl)ethoxy] ethanol fumarate (2:1) (salt)) is an antipsychotic agent
beloRRLH{ ] ABNIdON|ass, the dibenzothiazepine derivatives,
and is marketed under the registered trademark SEROQUELD by

AstraZeneca Pharmaceuticals, LP, of Wi are. It
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ipareparidiveler, FHbe freethen @‘matwmteléfmmg ﬁevm/ametmwwfmmtes associated
anumﬁ%@a@gg@@ﬂée unknown. 25 However, it has been proposed that
quetiapine's therapeutic activity in schizophrenia is mediated through a
combination of dopamlne type 2 (D2) and serotonin type 2 (5HT2)

antaBAGIKIGROREND (FIELH ANV BNAI@NCokinetics of quetiapine are
dose-proportional
15 Quetiapine fumarate (2-[2-(4-dibenzo [b,f] [1.4]thiazepin~11-yl-1-

piperazinyDethoxy]-ethanol fumarate (2:1) (salt)) is an antipsychotic agent belonging
to a new chemical class, the dibenzothiazepine derivatives, and is marketed under the
registered trademark SEROQUEL® by AstraZeneca Pharmaceuticals, LP, of
Wilmington, Delaware. It is an antagonist at muitiple neurotransmitter receptors in

20 the brain: serotonin 5HT), and SHT), receptors (ICses=717 & 148nM respectively),
dopamine Dy and Djreceptors (ICs0:=1268 & 329nM respectively), histamine H;
receptors (ICs¢=30nM), and adrenergic oy and o, receptors (ICso=94 & 271nM,
respectively). Quetiapine fumarate activity is primarily due to the parent drug. The
mechanism for its action, as with that of other antipsychotic agents, is unknown.

25 However, it has been proposed that quetiapine’s therapeutic activity in schizophrenia
is mediated through a combination of dopamine type 2 (D) and serotonin type 2

(5HT,) antagonism.

The multiple-dose pharmacokinetics of quetiapine are dose-proportional
30  within the proposed clinical dose range, and quetiapine accumulation is predictable
upon multiple dosing. Elimination of quetiapine is mainly by hepatic metabolism

with a mean terminal half-life of about 6 hours within the proposed clinical dose



30 within the proposed clinical dose range, and quetiapine accumulation is
predictable upon multiple dosing. Elimination of quetiapine is mainly by
epatic metabolism with a mean terminal half-life of about
‘Yﬁ Fz)O"Pc’)ﬁ’é‘oseol clinical dose WO 2006/081347 PCT/USZOO6/%€§%?LOX¥§]E2751
Steady-state concentrations are expected to be achieved within two days
of dosing. Due to the high degree of bioavailability and rapid metabolism
of the 5 antipsychotic agent, the agent typically has to be administered
multipleetirflesdintataiditentaiowimycinessopa kiisthiorahviepcroteyagént
fromygug, administration to clear from the patient's system prior to the
administration of a subsequent population of antipsychotic agent has
been thought to be a contributing factor in reducing or preventing patient
tolerance. BysSode frightisradhiistBtiohy, mdvwwidnarhoticaseitip
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Disorder |I the %%e{‘toﬁa‘%%'d be formulated to be released in a two-phase or
pulsgltlle manher so that the agent can provide its pharmacological
Hctivity over an extended period of time, in particular, a twenty-four hour
period, insteadwithtingnianialyione tnbeize ehan it inanstesmpatiendso
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per daypsykitibad States Ratentlbdoy 46879 28B 4@ Welie NMirakpeiftitiyl, it

{g\|0\<7§$uld be a tremendous benefit to patients suffering from acute manic episodes
associated with Bipolar I Disorder if the agent could be formulated to be released ina
two-phase or pulsatile manner so that the agent can provide its pharmacological
activity over an extended period of time, in particular, a twenty-four hour period,
instead of being rapidly metabolized. In this manner, patients suffering from acute

20  manic episodes associated with Bipolar I Disorder would benefit from the therapeutic
effects of the antipsychotic agent for extended periods of time without the need to

take more than one dosage per day.

United States Patent No. 4,879,288 to Warner et al., entitled “Novel

25  Dibenzothiazepine Antipsychotic,” is incorporated by reference herein.



25 Dibenzothiazepine Antipsychotic," is incorporated by reference herein.
2 SUMMARY OF THE INVENTION In one aspect, there is provided a
formulation comprising: (A) a first component which comprises a first

lati j gent selected from the group consisting
g!?.&a };ﬂ@?{ i I?Btll 9?8 e; lithium; and divalproex; and (B) at least
one subsequent component which is a modified release component and
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aspect, there is provided a dosage form comprlsm%IO (A) particles which
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I‘St component which comprises IFS'[ popul tion an antipsychotic agent
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In still another aspect, there is provided a dosage form comprising: (A) mini-tablets
which comprise a first component which comprises a first population an antipsychotic
agent selected from the group consisting of: a dibenzothiazepine derivative; lithium; and
divalproex; and (B) mini-tablets which comprise a subsequent component which
comprises a subsequent population of an antipsychotic agent selected from the group
consisting of: a dibenzothiazepine derivative; lithium; and divalproex; and which allows

for the modified release of the agent.

Also disclosed herein is a method for the treatment of acute manic episodes
associated with Bipolar I Disorder, comprising administering a therapeutically effective
amount of a formulation which comprises (A) a first component which comprises a first
population an antipsychotic agent selected from the group consisting of: a

dibenzothiazepine derivative; lithium; and divalproex; and



Also disclosed herein is a method for the treatment of acute manic
episodes associated with Bipolar | Disorder, comprising administering a
therapeutically effective amount of a formulation which comprises (A) a
first component which comprises a first population an antipsychotic agent
selected from the group consisting of: a dibenzothiazepine derivative;
lithium; and divalproex; and (B) at least one subsequent component which
comprises a subsequent population of an antipsychotic agent selected
from the group consisting of a dihenzothiazepine derivative; lithium; and
(Bivalldres:ens REbARICH! ARRETRH thHAITh SATRETE b AL GRiE RABITIoh et
aaﬁﬁgy@b@@@@@t sheredisrprovidechtibe sisatohaforndilatiothiasgoreitgitatithe
[ asRash e MARAGHUER of Amedicamentfonthe diegimen of acute
manic episo es assoclated with Bipolar | Disorder in a patient. 4 WO
2006/081347 PCT/13S2006/002751 DETAILED DESCRIPTION OF THE
INVENT KeNfoeien edptiond stnislaradddiiode disolbs éathereiom are alisciosatic
A SRS IR E. AR SIPteS RAIENLNOR, 228 39 A0 B L3RI 10

Devane et al., both of which are 5 incorporated by reference herein. The
e@*é‘é@ﬁ?ﬁﬁ%ﬁﬁéﬁ f 5iedltb! PisrieN tibAAHAL delivers an antipsyehotic
agent in a pulsed or bimodal manner. The antipsychotic agent is selected
from the group consisting of. a dibenzothiazepine derivative, for example,
guetiapine or a salt to thereof (e.g., quetiapine fumarate); lithium; and
divaiproex. The formulation comprises: (A) a "first component" which
comprises a first population of said antipsychotic agent; and (B) at least
one "subsequent component” which comprises a subsequent population
of said antipsychotic agent and which allows for the modified release of
the agent. The agent included in each of these components may be the 15
same or different from that included in the other component(s) and may be
present in



an amount that is the same or different from that present in the other
component(s). In an embodiment of the present invention, substantially

all of one poPuIation of the antipsychoHe agent is released prior to the
PR the subsequent population 20 of the antipsychotiBAGEHEH02751

instances when it is desirable to minimize patient tolerance by providing a
dosage regime in which a population of the antipsychotic agent has
cleared from a patient's system prior to the release of a subsequent

popubRitcI DE 1h B BESCRIPIH O QB L tievieersenof the subsequent

population is delayed until such clearance occurs. 25 In an embodiment
of the present invention, the release of a subsequent population of the

antipsychoti®ayanns $nily &tgre disdensd hsrer ra s HAUPS Gy in the
admitiistedSoreoPilvet idom 6/22R31.8 Ehé GlilisEjue Mepapulbdio hath hfeyhich are

releaged Ryt e iemaindaraf the twenty-four hours post-administration
period. 30 5 WO 2006/081347 PCT/U52006/002751 In an embodiment of

the present invention, the "first component” (as described above) allows
for the reledigepoftheipopitationtef trefamibiponbicleden acentaimebtic
therejp.suhstantially ipmesiaighatartheAdminiskatien efitbedarmulation
(hereafter, such a cgmg,%nent is ter.me({nl an "immediate elea%.e .
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release of the agent. The agent included in each of these components may be the
15 same or different from that included in the other component(s) and may be present in

an amount that is the same or different from that present in the other component(s).

In an embodiment of the present invention, substantially all of one population
of the antipsychotic agent is released prior to the release of the subsequent population
20 of the antipsychotic agent. In instances when it is desirable to minimize patient
tolerance by providing a dosage regime in which a population of the antipsychotic
agent has cleared from a patient’s system prior fo the release of a subsequent
population of the antipsychotic agent, the release of the subsequent population is
delayed until such clearance occurs.
25
In an embodiment of the present invention, the release of a subsequent
population of the antipsychotic agent is delayed for a period of at least two hours after
administration of the formulation. The subsequent population is then released over
the remainder of the twenty-four hours post-administration period.

30



In an embodiment of the present invention, the subsequent component is
a component which comprises a means which allows for the modified

reé) %%em%f t%e population of the antlpsychotlc agent contalnle)zgl 1%%5&'}21002751
%erea ter dlch a component 15 is termed a "modified release

component”). The release of this population of the antipsychotic agent is
modified such that there is a period of time between the release of the
previous po ulation and the release of the present population (hereafter,

this time will B ¥rRATR SR of Ehe prgserhiventemtibs Hedifaebrataidesmay be
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modified release may be a cdating, a matrix, or ura m?‘fﬁmon
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thfe coating, the matrix, and/or other aspects of the components (e.g., the
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mactlge ﬁlgnent%contalned in the component). In one em e 25
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ein .two or more pulses of high coricentrat of the
tlpsfi/mhotlc g@'n 3 SRR pRIEY With periods of low

concentratlon (troughs) Such a profile is called a "pulsatile profile". A

pulsatile prefilg: %bﬁﬂﬁbn@ oV ﬁg%(%%gn Rfe'; @é&\g Q@/g ?Zr?ent geaks

is referred to ?%geh blmodal A formulation which produces, upon
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of the previous population and the release of the present population (hereafter, this
time will be known as the “lag time™). Such a modified release may be a delayed
immediate release as described above or a controlled release (e.g., for up to twenty-

20 four hours). The means which allows for the modified release may be a coating, a
matrix, or both. The duration of the lag time may be varied by altering the
formulation and/or the amount of the coating, the mairix, and/or other aspects of the
components (e.g., the amount and nature of the antipsychotic agent or the amount and
nature of inactive agents contained in the component). In one embodiment of the

25 present invention, the lag time is four hours.

In an embodiment of the present invention, the release profile of the
antipsychotic agent from the formulation mimics that of a desired plasma profile
thereof. The profile may be one in which two or more pulses of high concentrations

30 of the antipsychotic agent (peaks) are interspersed with periods of low concentration

(troughs). Such a profile is called a “pulsatile profile”. A pulsatile profile with two
6



The formulation may comprise additional modified release components as
desired. A pulsatile release profile as produced from a single

& n;n(l)gl%gaélﬁn. of the formulatlon of the present invention |31§1C(11¥%E%81 eous
when it IS desired to deliver two or more pulses to of the antipsychotic

agent without the need for two or more administrations thereof.
Depending on the duration of the lag time, if any, between the release of
the various populations of the antipsychotic agent and the nature of the
relead8¥e i refivirad Hiasdeingobimedalatd)fotmmistisestishtheo plasmagrofile
may hentielisaparaiadandpeiear b defioerd (@ Mhen theilae ImeilSpuised
long) ggegslgyomgaben§uperimposed to a degree i5 (e.g., when the lag time
is short). An exam;%fe of the aforementioned means which allows for the
modified release of the antipsychotic agent from a modified release
E:kc]sm ponent {heleafteprdhr n'iﬁistoféiﬁiﬂﬁiefred@?%ﬁ?gﬁl@ﬁ?} Eﬁ@&‘@@ﬂiﬁnﬁmaﬁion
ere " ifi coating”). An oati aterial whic
b e R SR T R
may BEUSE Rt pLItiv ARPrEsatitiaratamrdiSas elishe sompeecits diglesired. A
praCt@éSdﬁﬂdmm@fHﬁiﬂldﬂﬁ}bﬂiﬁd&u{o@{f ﬁlﬁi&lﬁ ﬁﬁfﬁﬂﬁ%&fﬁ@h@ﬁﬁfe@@ﬁﬁiﬂ%{)ﬂ of
matetj thalate,.cellulgse acetate
irimaﬁé%laiff%?/gﬁ%%gggp%%ﬁgﬁ%ﬁée Ul ols%séﬁ%ﬁgﬁg&g‘%g@v%%%%%% lses

phthalAtes ZRREARS T EREERIE s e aTHes Boridm gt lereof.
undePrpentiingemburkiBudragh(i} RStargiRiny oy aemicasis angdaiious
acrylaie.aneh %mﬂ&ﬁ}{@@éﬁgﬁ@ L)é@?x? ERPHE 04 Q?ﬁgf 7 !:gsg rgf%%; é%mzeediate,

tradema ? Ludragit(r) S and L, polyvinyl acetaldiethylamino

hydroXy/ beﬂyi"ﬁibgfhﬁ/%‘éﬁm|’8§B®£&@f3§@@@&1¥?&t@?§ﬁ8|ﬁ&é@rﬂwr@§a@%d
gel-folvfieg (mmtetiedshslghias sarhoorviny polymenssadissmalgisate,
sediumcarmghest, 3healciium carmellose, sodium carboxymethyl starch,
poly vinyl alcohol, hydroxyethyl cellulose, methyl cellulose, gelatin, starch,

and cellulose based cross-linked polymers 7 WO 2006/081347
PCJP/US20608k80pI251 the aforementioned means which allows for the modified

release of the antipsychotic agent from a modified release component (hereafter, the
“modified release means”) is a coating (hereafter, a “modified release coating”). Any

20 coating material which modifies the release of the antipsychotic agent in the desired
manner may be used. In particular, coating materials suitable for use in the practice
of the invention include but are not limited to polymer coating materials, such as
cellulose acetate phthalate, cellulose acetate trimaletate, hydroxy propyl
methylcellulose phthalate, polyvinyl acetate phthalate, ammonio methacrylate

25 copolymers such as those sold under the trademark Eudragit@RS and RL, poly
acrylic acid and poly acrylate and methacrylate copolymers such as those sold under
the trademark Eudragit® S and L, polyvinyl acetaldiethylamino acetate,
hydroxypropyl methylcellulose acetate succinate, shellac; hydrogels and gel-forming
materials, such as carboxyvinyl polymers, sodium alginate, sodium carmellose,

30 calcium carmellose, sodium carboxymethyl starch, poly viny! alcohol, hydroxyethyl

cellulose, methyl cellulose, gelatin, starch, and cellulose based cross-linked polymers

7



in which the degree of crosslinking is low so as to facilitate adsorption of
water and expansion of the polymer matrix, hydoxypropyl cellulose,

d{ ropyl methylcellulose, polyvinylpyrrolidone, crossli }?J tar
\&}lscr@gg%tgajﬁiyne cellulose, chitin, aminoacryl-methacrylate c%!?)% yS?%]eOr& 902751

(Eudragitfl RS-PM, Rohm & Haas), 5 pullulan, collagen, casein, agar, gum
arabic, sodium carboxymethyl cellulose, (swellable hydrophilic polymers)
poly(hydroxyalkyl methaerylatc) (m. wt..about.5 k- 5,000 k),
polywriyishrfestidrere abcoseliabigads Jovkestoadreliffsnidsemiieanbpter and
hydregalsimalytinybglaehehiiayingoaymapsicetatese siglratypravyellable
mixture,o r.an [ : I , lyn j
e R R T A et
wt. .88 snneasnb- Ry syt erpatines ERlRsi® R M &fagk,
tsagaednks, adgigsmandgyagnelyacrytanidisnRathoximcthlyethidene

Oxides il Rl B0 l:%%Mhﬁ%%ﬁﬁmwggﬁmﬁ%w k-

diesters of pﬁ%/gl‘ucan, crosslinked polyvinyl alcohol and poly . .
N-viryf%9-ly maﬂayr@&&ﬁw@tavehab?&&ﬁ%?&5>.=, P eivard
Mantedtdgelk tdo)y Viydrapbhbt lbSigphinvessesucteadupb iy sadtihér idesymmethy |

cellul a%&%%mg&@%ummar MRIoYE RE 0SS RYA OXY RN,
methyl cellulose, ydroxygropyl cellulose, hydroxiethyl celﬁ;o%%fgsmtro )

HelluTE5E e BRI thi P LB TBEE L (i SE et SoRyet igeges
(e.g.sebhysoxtn) athniarkCarh it candtwibathwidosliul psbyacetbyliradr Bxdyox®
ethyleallLinseh-CalOgR. AR iRl 26HWaSR PIYARRERIUICRE R polymers,

TR S T e
polyaoditarsiae) gholylatridie dbidlotdsoBwerd dandethadrdits hrdeophilic
pethagpylic.acis 48 By AL o vRIaRs: Haam otharassylic acid
derivatives, s.o‘rbitae ?sters, d?a\turraol ums, f%gﬁtiﬁl ns, I?edgin’ % ir]%te Slo
ammBRE At ﬂ%ﬁf’ﬁrﬁ, ERIE potassiim algiates, 25 p%%pyﬁeur%ese’
glycdivdigivate] agjhrosmdige asiuerchead arapitiartiylostoeelsipregihers,
Iragacapih, CAHERNs sJWalysanthain EHeiag| usanyRBtlyTiximes and
blen%ﬁgﬂ%@&ty ethylcellulose, cellulose acetate, cellulose butyrate, cellulose
20  propionate, gelatin, collagen, starch, maltodextrin, pullulan, polyvinyl pyrrolidone,
polyvinyl alcohol, polyvinyl acetate, glycerol fatty acid esters, polyacrylamide,
polyacrylic acid, copolymers of methacrylic acid or methacrylic acid (e.g., Budragit®,
Rohm and Haas), other acrylic acid derivatives, sorbitan esters, natural gums,
lecithins, pectin, alginates, ammonia alginate, sodium, calcium, potassium alginates,
25  propylene glycol alginate, agar, and gums such as arabic, karaya, locust bean,
tragacanth, carrageens, guar, xanthan, scleroglucan and mixtures and blends thereof.
As will be appreciated by the person skilled in the art, excipients such as plasticizers,
lubricants, solvents and the like may be added to the coating. Suitable plasticizers
include for example acetylated monoglycerides; butyl phthalyl butyl glycolate;
30 dibutyl tartrate; diethyl phthalate; dimethyl phthalate; ethyl phthalyl ethyl glycolate;
glycerin; propylene glycol; triacetin; citrate; tripropioin; diacetin; dibutyl phthalate;

8



As will be appreciated by the person skilled in the art, excipients such as
plasticizers, lubricants, solvents and the like may be added to the coating.

i ticizers include for example acetylated monoglycerides; bhutyl
‘gét%%a%/?ﬁé%jl glycolate; 30 dibutyl tartrate; diethyl phthalate;9/8ilr}i#egtﬁ))gF}gozy51

phthalate; ethyl phthalyl ethyl glyeolate; glycerin; propylene glycol;
triacetin; citrate; tripropioin; diacetin; dibutyl phthalate; 8 WO
2006/081347 PCTIUS2006/002751 acetyl monoglyceride; polyethylen
glycokschsionoslicsidthypbiethrionp elyrniel desterd odh bisthylyierot, midtatdc
gshte ralle@mf rgfb&&éiaga@t@te @ﬁ%'é&%@é&yh@wﬁ g.&lbﬁr’?%ﬂf@m%é!@%%iben?yl

ihex thalate, bu thalate, diisonop thalate, butyl octy
ot B S B Ao ot
diethyirbateodintripoaatis il rprudiyeplatiatidtisodisil odndliath alisteyltisiytecy!
phthqiaﬂe;ld&r&iun&eglaﬁ@hmlea,late&?m@tﬁd&%hﬂhﬁb@%&ﬁﬂ%p&hmmyl
trimelliats, di-2- ipatc, ,di-2-et exyl sebacate .
i d e R e B byl e
presefit "r?\t}éﬁﬁéﬁiiﬁl, theetatihd-ertberal reltsedbwid testiatalvh dsarintepdipést
pH- defibnplesdtlinaennshene o MeniQhieopresAMIMAEE hidhey is pH-
coating B} G QmRLSE A AhIEae AR A ammonio

methacrylate wherein the ratio o m crs}?féte to ammonio métﬁlé%rylate

i$01: 1SRG e sl vATS arh eRmore e ibndals wherintharationd)
(hereamitnciyhocliti echneldasemairixteiaterial”). Any suitable modified
release matrix material or 15 suitable combination of modified release
matrix materials may be used. Such materials are known to those skilled

in the art. TRECISHS*aBlainbths afesaentionshamprasdriamas et fesreafter
includesdificdtoghilic potymersrihyy r&mh&lﬁtﬁbpﬂ{wﬂm&aﬂebsmh@wﬁe&a@ﬁal or
thereghuhich Afs.canale QfiFadiving he [ lease oL ananuRsyshetic

agent dispersed therein in vitro or in vivo. Modifieé“release matrix
mateMAELiAR ISP iRdhotr skillsin e e Hhedsem imadHirdrskarametst

are noitamitédstoeth isneerystaldissdiydrophilic polymers, hydrophobic polymers and
mixtures thereof which are capable of modifying the release of an antipsychotic agent
dispersed therein in vitro or in vivo. Modified release matrix materials suitable for the

20 practice of the present invention include but are not limited to microcrystalline
cellulose, sodium carboxymethylcellulose, hydoxyalkylcelluloses such as
hydroxypropylmethylcellulose and hydroxypropylcellulose, polyethylene oxide,
alkylcelluloses such as methylcellulose and ethylcellulose, polyethylene glycol,
polyvinylpyrrolidone, cellulose acteate, cellulose acetate butyrate, cellulose acteate

25  phthalate, cellulose acteate trimellitate, polyvinylacetate phthalate,
polyalkylmethacrylates, polyvinyl acetate and mixtures thereof.

One of skill in the art would understand that certain of the above-described
modified release means may be used also in the production of the above-described
30 "delayed immediate release component”. In such an instance, the appropriate means

should be one that it is capable of allowing for a substantially immediate release of

9



cellulose, sodium carboxymethylcellulose, hydoxyalkyleelluloses such as
hydroxypropylmethyleellulose and hydroxypropylcellulose, polyethylene

%%? Fl/%F%d(_?elluloses such as methylcellulose and ethyIceIIglé)ﬁs(%ﬁzow002751
polyethylene glycol, polyvinylpyrrolidone, cellulose acteate, céllulose

acetate butyrate, cellulose acteate 25 phthalate, cellulose acteate
trimellitate, polyvinylacetate phthalate, polyallcyhnethacrylates, polyvinyl
acetate and mixtures thereof, One of skill in the art would understand that
certatr ofithgdbtvesddscnbiodd i duifietnakes sdmens fridyee hateparsh
in the proguciien of he-abave dessibadoSOrdelansddmmediateralaase

component”. In such an instance, the appropriate means should be on

that fISAE PG SPABINGS S & ‘E%%anrgl) 5 ?,l i‘}"n%r%"gd{la S}éﬁg g{e%gpe&%m.
WO 20861081340 RETIISR006/00%T i therrempepzydhatierygetpent which
contgined.in e COMPARehiARES @ Retn qftisedns passechtiolewibgak

the administration of the formulation. Far example, a.delaye iﬁgg@g Lﬁ{e
releag?i”&?ﬁ‘l{)%l:ﬁ’gn’%fﬁ %/S%osr%?%ﬁ lg@ggﬁ?ﬁegr%éa eha }ife\)/ﬁrgtyesg}ﬁtegritg is
pll-dependbmithéseuehash embodiment, upon the arrival of the

component in an environment which 5 has a pH under which the integrity

of the coatifg, hreaks Ao thasaRlNgayitbbsrakdovyand hawrtar the
substantially immediate relegr%%%{gt e antj sy&peott(i)%ﬁa}g%nt contain?od gn

e corpBlNEHREh Gt ormulation a

€ compohent may, SP&?'n%p e, bein
the fonndifitarel¢aserodiiglecfdrnautatitied mlescarstiaietsivh sidirs At PrE of

formylatigniRaySmpiny svdnadifiedsrisasegoating:andiepayn aifindne
e o e LRI O ORISRl B QYR
time, ’fhﬁg“f&]iﬁsgcﬂ]f PEHu A IR egrtllfy. ne nranner in which this could
occurcvatingohipkotirattthemattia dissraidier hremingmborerensectplamhgeriod
ged/qyemaatrix material dissolve after human ingestion over a controlled
period 15 of time.

The modified release component may also, for example, be in the form of a
diffusion controlled formulation which allows for the gradual spread of the population
of the antipsychotic agent in a liquid medium. An example of such a formulation is

20 described in United States Patent No. 6,586,006 to Roser et al., which is incorporated

by reference herein.

The modified release component may also, for example, be in the form of an
osmotic-controlled formulation. An example of such a formulation is described in
95 United States Patent No. 6,110,498 to Rudnic et al. The formulation described therein
is one which dispenses a therapeutic agent having limited water solubility in
solubilized form. The delivery system comprises a core that is free of swellable
polymers and comprises nonswelling solubilizing agents and wicking agents. The
solubilized therapeutic agent is delivered through a passageway in the semipermeable
30  coating of the tablet. Another example of such a formulation is described in United

States Patent No. 6,814,979 to Rudnic et al. The formulation described therein
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The modified release component may also, for example, be in the form of
a diffusion controlled formulation which allows for the gradual spread of

Wﬁgﬁ%@wn of the antipsychotic agent in a liquid mediu%(ﬁ@gmwlze&

suc ormulation is 20 described in United States Patent
6,586,006 to Roscr et al., which is incorporated by reference herein. The
modified release component may also, for example, be in the form of an
osmotic-controlled formulation. An example of such a formulation is
descriBEETFFY ) fitetr SeatsstiateR tibnetaiovsaesRivdhiinet al. The
formylpiiendesenlaec thesed ik ORe %v?ﬂshd@]%ig @@gﬁ%tgep%gf@%yg?@gppt
having limited water solubility.in solubiliz rm, The delivery system
o oo Sl
nons &GRS bgragshtsAr dHTs AR tagBmtdehencsiusidtne
therapeutiitiagenicis dﬁi&&fﬁdﬂﬂ@ﬁ@h@%lﬁ%%@@@%&dﬁﬁé@&}wﬂy active agent,
semi Ing: blet. Anather example.of such a
o BB e P S R
et al. FHETFEH AR s emRRTiHE i gnhpr UbBrOBIGATea contact of the
PCT/h320064002 2bdnt cotinH sesn{A) fysemiPpaanealer@bcthabnts are

maintaing, is.iegity.Auring, pharmaceutical delivery and which has at

least one passage therethrough; and (B) a single, homogeneous
égmposition within said wall, which composition consists essentially of (i)
a pharmacéuticéhlyiactive ttyeptssfi} atvieash onehangswelingrenseliiziog
agenj whigh a : 1] fically active nt,
My e SRS O SR
wickifl S SN ERF AT At B tha e BE R ithc erptieres the
surfacecarealioomtadtiof phesenp hamtmeﬂmmbﬁgmm fivitarbiReid peaealig cach
aslueasspinid: Sotl RERess.LABIRAIE JAFAIPAAIES Py Jeisrsnee,

herein. 10 .
pre%lérably m an amount of from about 0.1 mg to 500 mg, more preferably in an

amount of from 0.5 to 60 mg, and more preferably in an amount of from 2.5 to 30 mg.

In addition to the above, the formulation of the present invention may

20 comprise also additional compounds, for example, an enhancer and a sensitizer. An
enhancer is a compound which is capable of enhancing the absorption and/or
bioavailability of an active agent. Examples of such an enhancer include: medium
chain fatty acids and salts, esters, ethers and derivatives thereof (e.g., glycerides and
triglycerides); non-ionic surfactants (e.g., non-ionic surfactants that can be prepared

25 by reacting ethjflene oxide with a fatty acid, a fatty alcohol, an alkylpehnol, or a
sorbitan or glycerol fatty acid ester; cytochrome P450 inhibitors); and P-glycoprotein
inhibitors and the like.

A formulation according to the present invention may be formulated into any
30  suitable dosage form which facilitates the release of the antipsychotic agent. The
dosage form may, for example, be a capsule (e.g., a hard or soft gelatin capsule)
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In embodiments of the present invention in which quetiapine fumarate is
used as an antipsychotic agent, it may be present either in the form of
ially optically pure enantiomer or as a mixture,
é(?\o/%?s%%r% cnéntlgmersy IIon an embodiment of the presen}J |nvﬁe%%&oglg?ﬁ’]’]e51
quetlaplne fumarate is present in each 15 component of the formulation in
an amount of from about 0.1 mg to about 1 g, preferably in an amount of
from about 0.1 mg to 500 mg, more preferably in an amount of from 0.5 to

60 md B PRGBS phsrern il Fhoxm depsabit SR eamponee 3odege if meditbie
to theabb@v@stheefornmsation ajrﬁlpsneﬁqspnuiﬁa/&ﬁﬂméﬂama@a%m%}% in

also aiRnal Lo nPaUNGR. IRRIPE, ANSANANGRL ARda sepsifizer. An

enhancer is a compound whichis capable of enhancing the absorption

and/ofMBRYEISHEaA DS B SPEEEcEeagEIfe EXapRSies asriawmial wihemcer
ingludentpecitamdiiaipaiatly acigsantasblis.e sieiedRIbaIBA0L ARt MRS

heregh® @ AheRdes At TIONRS UiaRk.Dan 9IS, AIACARIE

non-ionic surfactants that can be prepared 25 by regctln etﬁlf} & oxide

with anmh?ﬁéerdeaaera?fg}paf@ah@d% W&é}?ﬁwaﬁ@wgé@&m @P’@ﬂ%@rol
fatty aeliehestenpoytachegnie B4R bibites)sanehRighcop m@gycmm@s
and ﬂ:lﬁdl%% d?‘%%@ﬂ@& ?&ga%%gngo 9?)‘? rér;:(%/?/rillc t%{% é)ei’\aﬂ (?Qmma e ade out

formulated into an&} 30 suitable dosage for tates the release

P the®ARTSY LS %Sﬁé?ﬁ“ﬁfli@t%é‘&%ofdﬁﬁﬁéyﬂlréﬁ@fé&?ﬁb@eﬁé gpating.
capsuietife gse atatdayedoigdiat meteapspdﬂ)c]hl (1Y @ R k3 heans may,

PCTIY5e000/Q0% pdoalily %&%nﬁ?é&%% Q%&JP%\!%&&%&%%QV@ 3he

component" and one of more of the ove descnbed’ 'subsequent

comp%%ﬂf(gﬁmpm@%gﬁﬁ‘%@ﬂ? FRIGHSE SRS A @éﬁw{%ﬁ’ﬁé“ o
examfoley irf therdfotewbicgartioescs theaniipapibit c lingrismbodidiand release

GAPSUIRAOMR USRS ARALIEIS SAMRL SIS IMPsdialE felpRReR.

component and/qr axpartllcle comprising, e% gleltayed immediate rglease1
Compoﬁéj figﬁla Or exampile, comprise a mini-table compnsmg an immediate release

component and/or a mini-tablet comprising a delayed immediate release component

and a mini-tablet comprising a modified release component. The mini-tablets may be
formed, for example, by compressing the above-described particles (e.g., a modified
20 release mini-tablet may be formed by compressing modified release particles). In
addition to the above, the dosage form may be, for example, in the form of a
multilayer tablet with one layer comprising an immediate release component or a
delayed immediate release component and another layer comprising a modified
release component. Additional examples of dosage forms include rapidly dissolving

25  dosage forms such as an effervescent dosage form or a fast-melt dosage form.

The present invention further provides a method of treating a patient suffering
from acute manic episodes associated with bipolar disorder utilizing the formulation '
of the present invention.

30
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particle comprising a modified release component. The particle comprising
the modified release component and the particle comprising the delayed

i rrzloe%]d}ggleﬁrelease component may, for example, be particlle;s com oris%(r)] st
the antipsychotic drug and one or more modified release means For
example, the particle may be made out 10 of a modified release matrix
material and/or coated with a modified release coating. In the case of a
delayed immediate release particle, the modified release means may, for
example, b& wilbatinppvehics ehirstediliydis e ateibedeiolsasodéetibednd
aboveaendaiiciecampising thadmmedialadsie 88 e.CARRANGRLTAY;

for exan g)llle_abe int s th

e form of a particle yhich compris e .
antipSyEhoticRILG h%?’ﬁ eas?h‘gd)?ﬁgecapree?gélgémfgtﬁﬂ a E‘.lﬁﬁtéWS%‘}ﬁ%]Pﬁ%
in whithpisesidpamicoeonvpride sondificatiphe endtivrieips i€ thiripy fofion,
exampificaneyisend Winidakielpemnrisipg.atinmadiale i8agavalents.
component acid/or a mini-tablet comprising a delayed immediate release
component and a mini-tablet comprising a modified release component.
The mini-tablets may be formed, for example, by compressing the
above-described particles (e.g., a modified 20 release mini-tablet may be
formed by compressing modified release particles). In addition to the
above, the dosage form may be, for example, in the form of a multilayer
tablet with one layer comprising an immediate release component or a
delayed immediate release component and another layer comprising a
modified release component. Additional examples of dosage forms
include rapidly dissolving 25 dosage forms such as an effervescent
dosage form or a fast-melt dosage form. The present invention further
provides a method of treating a patient suffering from acute manic
episodes associated with bipolar disorder utilizing the formulation of the
present invention. 30 12 WO 2006/081347 PCT,/US2006/002751
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It will be apparent to those skilled in the art that various modifications and
variations can be made in the methods and formulations of the present
invention without departing from the spirit or scope of the invention. Thus,
it is intended that the present invention cover the modifications and
W¢LAalBhs of this invention, 5 provided they come within the scope of the
appended claims and their equivalents. 13 We Claim: 1. A formulation
1. cornprigingiAlieufirssapriyiogeitwhicHicomprispsnarfirsvipoputatiapris¢sart first
antipsychatic agent, selected from the group cansisting. of; e s
oGz BOGES: 1R i S0 el v R ine, o 2

proex; an at least oné
ditspsaguapineadeponens;whidbris amdodifidproeleasedcOMpsnisastape subsequent

which comprises a sub ent population of an anti '
oSS ERESE  SESEALEN PoruIBion A B IRRGED e
poliktiumen and divalprossyonbeeeingsaidstitstipdpiitationtis sighetantrainpisting of: a
.released prior to the relegse.of the subsequent lation; or the release
O S AL B BTy P o

ychatic agent is delayed for a
period of at least two hours after administration of the formulation. 2. A

fOFm@Mmsﬁ%@tdmﬁdﬁahmhmﬂgrmhmhﬂpmmﬁmrd@mpﬁébmbsequem
one said subsequent component. 3. A formulation according to Claim 1 or
POPYHEEINSaid modified release component comprises a modified release

meange 4lénforaitationequerndipgpidGtaimf 3hehatginyshidimagifiets delayed for a
release means is a modified release coating,or a modlified release matrix
periafertt 52K Rt INRG 8%%%%%@ eﬁlgﬁy&(ﬂwhg (ﬁ) [ %?r%ﬂls% %’-4 wherein said

antipsychotic agent is a.dibenzothiazepi %ggfgiy&&ﬁ{&gr@ I8R5 only one
2-acco Ff%n?gfﬁt éqma%c\%ﬁler% iﬁog%xg&ir&ﬁﬁﬁotic agent is éuetia#r?éyﬁ Y
said subsequent component.

3. A formulation according to Claim 1 or 2 wherein said modified release component

comprises a modified release means.

4. A formulation according to Claim 3 wherein said modified release means is a

modified release coating or a modified release matrix material.

5. A formulation according to any one of Claims 1-4 wherein said antipsychotic

agent is a dibenzothiazepine derivative.

6. A formulation according to Claim 5 wherein said antipsychotic agent is quetiapine

or a salt thereof.

7. A formulation according to Claim 6 wherein said antipsychotic agent is quetiapine
fumarate.
8. A formulation according to any one of the preceding claims wherein said

subsequent component releases said subsequent population over a period of up to twenty-

four hours.
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or a salt thereof. 7. A formulation according to Claim 6 wherein said
antipsychotic agent is quetiapine fumarate. 8. A formulation according to
any one of the preceding claims wherein said subsequent component

releages said subsequent population over a perigd of Wp i9, tyentys-four,,, ¢
. hour§ fﬂrgl.u %@rnmﬁ%acl |6drt1i€ %Srglnr?@ %l?ar%? one %%claims 1-8 whe?rl%ain sai%lequen
cosithsequentproryonentdeblnrisedaiverodable formulation. 10. A

formulation according to any one of claims 1-8 wherein said subsequent

1oEomRonEnt comprises 2 difusion contralled formplatiop. & AJPTIMAIRcquent
accofting 10'ahy one ot claims 1-8 Wherein said stibsequent component
coagroptisesaprsmaticiiontroted fdirdulationlai2nA formulation according

to Claim 7 wherein quetiapine fumarate is present in each component in

an amount of from about 0.1 to about 1.9. 13 A formulation accarding. ¢
Hio an§>o g%%ﬁ%%r%%%%ﬂr%%%?m%%ﬁ&%iﬂfgg%%ﬁst Ppégpuﬁalt%n is ednen
cosufstantialypeieasad priotitactheroblebfenfissidra subsequent population.

14. A formulation according to any one of claims 4-13 wherein said

odified release means.is a ified release.coati i0 .
1 ccor%iﬁ%r%u At i%%ﬁgr%iégﬁafﬁ?egrﬁ%r ls%ig{}:%gaaﬁ]r[l%e@lg%{—%%%ag Bresem o
cadepeng®ntnt 6o Anfanmuldtidifmccebdindtd Gpimabduwhegein said coating

comprises methacrylate copolymers. 17. A formulation according to Claim

4wlgir in said coating comprises a mixture of methacr ?’Wh . id first
I%mm %W&?ﬁ%\%‘?ﬁﬁ%&%ﬁ%l@%%ﬁ ina Pa!ﬁltigl%ﬁﬁ%?gﬁlt%% ac ?l%ve aer|c())’brllsseal e
p@fithe @ctiveingreditipttdtiawihpratimehdetdgase of said a subsequent population.

14. A formulation according to any one of claims 4-13 wherein said modified release

means is a modified release coating.

15. A formulation according to Claim 14 wherein the integrity of said coating is pH-

dependent.

16. A formulation according to Claim 14 wherein said coating comprises methacrylate

copolymers.

17. A formulation according to Claim 14 wherein said coating comprises a mixture of
methacrylate and ammonio methacrylate copolymers in a ratio sufficient to achieve a

pulse of the active ingredient following a time delay.

18. A formulation according to Claim 17 wherein said ratio of methacrylate to

ammonio methacrylate copolymers is 1:1.
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18. A formulation according to Claim 17 wherein said ratio of methacrylate
to ammonio methacrylate copolymers is 1:1. 15 19. A dosage form
comprising the formulation of any one of Claims 1-18 wherein said )
19.dosagdderge comprsegriFpartideswiithomprsosaigfitdgims 1-18 wherein
iSamponent andréng ar i&}e WIIED GAMRTRE3R1LSURSeAEM mponent; and (B)
Sm%gl%%gﬁgﬁ%ﬁ? g Sscssig([e m acco%%rllg to Clzfiilm 19 wherein sal?d
parfiaiticlesidre @aptain eal drsebcapsuleoRIpoRAdsage form comprising the
formulation of any one of Claims 1-20 wherein said dosage form
comprises (AN LaBIG(S W APy SRS Eal L ARRORENk AR Eed in 2
20‘mini‘-%a§?<§?§%v yic 38%%%3 sai gh%gs]equent compongnt. 22. Use of a
cagetitaulation according to Claim 1 in the manufacture of a medicament for
the treatment of acute manic episodes associated with Bipolar | Disorder
in a patient. 23. The formulatiop of.any ane of claims 1-21, wheteln they wherein
21releat%e 8?%%38%@0&%{”1&? %ﬁofr?%%t e gnt%sggﬁqtic agent is delayed
saftdriaspesioehof ateaitwoAomisiatbletadmiisisteatiamios tredfdisiutamsonent; and

(B%?nini—tablets which comprise said subsequent component.

72, Use of a formulation according to Claim 1 in the manufacture of a medicament for

the treatment of acute manic episodes associated with Bipolar I Disorder in a patient,

23.  The formulation of any one of claims 1-21, wherein the release of a subsequent

population of the antipsychotic agent is delayed for a period of at least two hours after

administration of the formulation.
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