Met hods, Dosage Forms, and Kits for Adm nistering Ziprasi done w thout Food
Background of the Invention Food has an inportant inpact on the absorption
of many ogalboo/@ekEyni stered drugs (Velling PG Effects @brfipafomihssy ug
absorption. Annu Rev Nutr. 1996;1 6:383- 415). For sone drugs, absorption

i s attenuated when taken with food. For others, food enhances absorption.
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oral admmlstranon with food, peak serum ziprasidone concentrations typically occur 6 to

8 hours post-dose.

Currently, ziprasidone is approved in a solid oral capsule dosage form in the
United States and many other countries and is sold under the names GEODON?® Capsules
(in some countries, including the United States) and ZELDOX (in other countries). An
oral suvspension of ziprasidone is also approved as GEODON® Oral Suspension, and an
immediaie release injectable form, sold as GEODON® for Injection, is approved for
treatment of acute psychotlc episodes. The Label approved by the U.S. Food and Drug
Assocratlon for these products states that the oral capsules should be administered with

food.

Oral ziprasidone absorption is influenced by the presence of food. Studies in
healthy volunteers have shown that the bioavaiiability of ziprasidone is enhanced when it
-is administered with a standard Food 'and Drug Administration (FDA) meal (Hamelin
BA, Allard S, Laplante L, et al. The effect of timing of a standard meal on the

pharmacokinetics and pharmacodynamics of the novel atypical antipsychotic agent
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and it is erroneous to assume that drug absorption in these situations will necessarily

_mirror that obtained under laboratory conditions.

Moreover, previous laboratory studies of ziprasidone pharmacokinetics have been
acute investigations conducted in healthy volunteers rather than patients (Hamelin et al.
1998, supra; Miceli et al. 2000, supra). Patients with schizophrenia often eat a poorer diet
(McCreadie R, Macdonald E, Blacklock C, et al. Dietary intake of schizophrenic patients
in Nithsdale, Scotland: case-control study. BMJ. 1998;317(7161):784-785) and do not
necessarily take their medicines as instructed, raising the possibility that patients may not

- be receiving appropriate medication exposure where drug administration occurs outside

institutional contexts.

Further, in recent market research, about 25% of physicians reportéd that they do

not instruct their patients to take ziprasidone with food. Moreover, 50% of those



Further, in recent market research, about 25% of physicians reported that
they do not instruct their patients to take ziprasidone with food.
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zi prasidone with food, told patients to take the drug with a snack.
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Summary of the Invention

The present invention provides a method for treating a Central Nervous Systém
(CNS) disorder in a human, which method comprises administering to the human in a
fasted state, a solid oral dosage form comprising an amount of ziprasidone effective to
treat said CNS disorder, wherein the area under the serum concentration versus time
curve (AUCq.in) of the ziprasidone in the human subsequent to said adm.inistering is
from 70% to 140% of the mean area under the ziprasidone serum concentration versus
“time curve (AUCq.inf) resulting from administration of a control ziprasidone immediate
release oral capsule containing the same amount of ziprasidone to a cohort of humans
in a fed state. |
In one embodiment the serum AUCy.irs Of the ziprasidone in the fasted human
subsequent to administering the solid oral dosage form of ziprasidone is from 75% to
130% of the mean serum AUCq.ins resulting from administration of a control
ziprasidone immediate release oral capsule containing the same amount of ziprasidone

to a cohort of humans in a fed state. In another embodiment the serum AUC.in of the
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the same amount of ziprasidone to a cohort of humans in a fed state.
Préferably, the method provided by the present invention is one in which a CNS
 disorder is treated in a human by administering a solid oral dosage form comprising an
effective amount of ziprasidone to the human in a fasted state, wherein the serum
AUCq.inf of the ziprasidone in the human subsequent to said administering is from 70%
to 140%, preferébly from 75% to 130%, more preferably from 80% to 125%, of the
mean ziprasidone serum AUCq.in¢ resulting from administration of a control ziprasidone
immediate release oral capsule containing the same amount of ziprasidone to a cohort
of humans in a fed state, and the serum AUCy.iyy in the human subsequent to said
Vadministerin-g is also from 70% to 140%, preferably from 75% to 130%, more

preferably from 80% to 125%, of the mean ziprasidone serum AUCo.ins resulting from



of humans in a fed state, and the serum AUCO.nf in the human subsequent to
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t he same anmount of ziprasidone, to a cohort of humans in a fed state. In
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desri bed.4 et he present application as being useful for achieveing any of
the aforenentioned nethods. In the nmethods and kits of the present
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oral dosagé form éomprising aﬁ effective amount of ziprasidone providing a steady
) state minimum blood ziprasidone concentration (Cmin) of at least 20 ng/ml and a
steady state maximum blood ziprasidohe concentration (Cmax) of less than 330 ng/ml.
The present invention also provides. solid oral dosage forms comprising an
effective amount of ziprasidone which are useful in the above-described methods.
Thus, the invention also may include certain of the dosage forms that are desribed in
" the present application as being useful for achieveing any of the aforementioned
‘methods. o
_ In the methods and kits of the present invention, the ziprasidone in the d'osag_e
fonﬁ preferably comprises ziprasidone in a form that is dissolution rate-improved
and/or solubility-improved. Thus, all or a portion of the ziprasidone in the dosage form
is preferably a dissolution rate-improved form of ziprasidone and/or a solubility-
improved form of ziprasidone. In this context, “ziprasidone form” is distinct from the
“dosage form” (as in “solid oral dosage form™). “Ziprasidone form” refers to the state

of the ziprasidone ingredient that is used in the solid oral dosage form. For example a



and/ or solubility-inproved. Thus, all or a portion of the ziprasidone in
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(which means that they can also optionally comprise an immediate release portion).
Further preferably, such solid oral dosage forms comprise a sustained release means
(which means that they can also optionally comprise a delayed release méans and/or an
immediate release portion).
The sustained release means can be, for example a matrix, as in a matrix tablet.
Preferably, the matrix material is HPMC. | '
In the methods and kits of the present invention, the solid oral dosage “form
useful therefore can comprise ziprasidone in combination with a precipitation inhibitor.
The ziprasidone in combination with a precipitation inhibitor is preferabl‘y ziprasidone
in a solubility improved form or dissolution rate improved form, for example
.ziprasidone in combination with a cyclodéktrin, ziprasidone nanoparticles, ziprasidone
tosylate, ziprasidone tartrate, or a solid mixture of ziprasidone and a polymer, in which

at least a portion of the ziprasidone is semi-ordered.
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has a npaMicRaside gterghahe2090 @ail. dh ahbther RPED ofitie preserdtrimtenton, slspdastgeof t he

present invention, the dosage form Kkits and nethods conprise zibrasi done
havi ng d°e&fs pad memOES %‘?’E@%Féﬁgasﬂ 2 h?ﬁﬁ@aﬁﬂ‘?anlpﬁ“ﬁ?ef s%e?l'p ?ﬁt%%nn%{)) i nents of
the preggnt invention, the ziprasidone solid oral dosage formincludes an

i mredi ate rel ease portion, a sustained rel ease neans, a.del %é'igd rel ease
means, or anyn diffesemiaambodinants ebthe micrent jIRVRBHPMOHE ARES Gy ididsoral

phar n’aC%Hng%mancﬁ,d%sO@ i n%ﬁa?r%mea% p&H16n, A sulBined Easélians)@delaydhe Kits

conprise a~solid oral dosage rmconprising an effective anount of
zi pr asi deemse aganks scanywhbinatien theeenl i nstructi ons, for exanple a "package

insert", explaining. admnistr.gti i I n one
embodi nent , bﬁg ’BY%@@H@%"W@‘H? ?50%61?1 %)%/elﬂl gasﬁéa?l'!skt?{ %%hrfﬁgfé?glge Ié’ an}esol id oral
dosage foNSTdREMRfs. SThE kg cahpriet i valihomliniosagt foimprcasipdsing aandfeative

pharmaceutical |y acceptable carrier; and.b) instryctions, for,_oral

admi ni s@maERtopl 6‘_!3“15’6’8“%!6%{96%“36‘_{ :kH”(‘}f"_ (’%\‘f S ?tb%s’dgorned‘?mglfe%i piskage

admi ni strakt QRLMIniY daafslstraaR bEINR s6Rd 6raP@dshge RF] dosage form when

adm nistered to a human in a fasted state provides to, fhe human a serum

zi prasi done Rums-entbogimek th?sprf%Man%OPcPr‘lVéi@ﬁ%adﬁ&t Q@MPEEREZi prasi done serum
AUCO-,.nf resul ti n% f ro&“s@ﬁ&“dﬂaﬁh&%&é Brrh OcnprRINGr bn Qb Rmotm 8f fed state
s

of a control ziprasidone Imedi ate rel ease oral capsul e containing the sanme
anount afprasidonasidiaplarmheeuticedly reseptablsowimiasnand t he present invention
provides a kit Cogiori Sf.nsr&g]ctions for oral administration of the dosage form of (a),
which do not specify administration with food;
wherein said solid oral dosage form when administered to' a human in a fasted
state provides to the human a serum ziprasidone AUCq.int Which is from 70% to 140% of
a mean- ziprasidone serum AUCO_jnf resulting from administration to a cohort of humans
in a fed state of a control ziprasidone immediate release oral capsule containing the same
amount of ziprasidone. '
“In another embodiment, the present invention provides a kit comprising
a) _ a solid oral dosage form comprising an effective amount of
ziprasidone and a pharmaceutically acceptable carrier; and
b) instructions for oral administration of the dosage form of (a),
which instructions indicate that the dosage form of (a) may be administered with or
without food; _
wherein said solid oral dosage form when administered to a human in a fasted

state provides to the human a serum ziprasidone AUCq.ins Which is from 70% to 140% of

a mean ziprasidone serum AUCq.inf resulting from administration to a cohort of humans



a) a solid oral dosage formconprising an effective anmount of ziprasidone
and a pharnmaceutically acceptable carrier; and b) instructions for oral

adm ni st ngbigen/@bgsyhe dosage form of (a), which instruchc@igdodedgst € that
t he dosage formof (a) nmay be admi nistered with or wi thout food; wherein

said solid oral dosage formwhen adm nistered to a human in a fasted state
provides to the human a serum zi prasi done AUQ-inf which is from 70%to
140% of ia afedtatei ff reeontiehwpragfons immediaiefreleass oralicapsule eantairing HESeM&at i on to a
cohort Oimwm%ﬁsi@oﬁee.d state of a control ziprasidone inmedi ate rel ease
oral capsule contalning the sane anount of ziprasidone. In another

enbodi ment , tlhengthesamtiodimentsthé prasept nvéndien peovides addfraomipsising a) a solid or al

dosage form conprising an.effective agount of .zi prasj

phar maceutical | y ﬁiceptaafﬁhe 8?&#_?%?%’3 and B?m?rhséég:)&gt %fgér)lcgg? ga[r?]goél%qu

admi ni stzigdaéideneQindalphathosagecaflpadtephblé edrriembadh do not specify

adm nistration with food; where|n s%id sol i d. orgtle dosage form when
admini stered to a MummAPSIHCEENS A0F ol sadmpistiition; ofe the; Osgﬁ"e‘fﬂrﬂ??rﬁ @ serum

zi pr asi dogen AVEDr pBdityMantiRistratich WA 68340 t 0 140% of a mean zi prasi done serum
AUCO-inf resulting fromadm nistration of an identical ziprasidone solid

oral dosage fvensie saidasohd mgaltdnsassaienn avhsnedméistored ta g kw2 Bsdhort of
humans | 9@ pfcSfhes IAHE ubdn GARPL ARG ABELy ey RIS 7ol B BOKIoEN

provi des a conprising a) a so osage form conprising an
ef f ect i v nasmnuniprasfdoné preasn ddd€o.ancesaltipg afirora calministrhtign &f captiddohiealcarrier;

and b) instruyctio for, oral. admpnistration of the.dos r (a),
which i r@?r?ﬂlﬁf?rleosﬁgg Pﬁgld%ﬁg%f(frﬂ]a“ton{ghnén%tggaagr%e MR0TRL S 91{3 53)%%&{/%{;202%% ni st er ed
with or gfihuh@bs infadfed stawher ei n said solid oral dosage form when adm ni stered

to a human in a fasted state provides to, the human.a serum zi prasi don
AUCo- i nf whi dR av%tﬁ‘?rreaﬂaoﬁa%w,dﬁws%%’bwwwaQFPV#&PQ%& C&Bﬁ’é‘sg‘éﬂjﬁq AUICD-i ﬁf

resul ting from adgni sir ad1idoBradfdoRsbel HPM c&Aprising an effective amount of
ziprasidone and a pharmaceutically acceptable carrier; and |
b) instructions for oral administration of the dosage form of (a),
which instructions indicate that the dosage form of (a) may be administered with or -
without food; |

wherein said solid oral dosage form when administered to a human in a fasted
state provides to the human a serum ziprasidone AUCq.ins Which is from 70% to 140% of -
a mean. ziprasidone serum AUC.iys resulting from administration of an identical
ziprasidone solid oral dosage form containing the same amount of ziprasidone to a cohort
of humans in a fed state. '

“The solid oral dosage forms in the kits of the present invention preferably
comprise ziprasidone in a dissolution rate-improved form and/or in a solubility-improved
form. The ziprasidone in the dosage form in the kits can be in combination with a
precipitation inhibitor. In a preferred embodiment, the solid oral dosage form iﬁ the kits
of the invention comprises a sﬁstained release means and/or a delayed release means,
optionally in combination with an immediate release portion. In another embodiment, the
solid oral dosage form comprises a sustained release means, optionally in combination

with a delayed release means and/or an immediate release portion.



zi prasidone solid oral dosage form containing the same anount of
zi prasidone to a cohort of humans in a fed state. The solid oral dosage

forms in Wwbeokilsss@f the present invention preferably ceRibsReddorsasi done
in a dissolution rate-inproved formand/or in a solubility-inproved form

The ziprasidone in the dosage formin the kits can be in conbination with a
precipitation inhibitor. In a preferred enmbodi ment, the solid oral dosage
formin the Whe greséntiueniion am pronideompthpdse kitnanssolidiorrd dosagk éergs faans

and/ or del a | e. n ti Ly, i [ | i redi at e
Fol case A NS SLEREEHTF MR IR L ARE! ' B FRIROTLAE thddlp 3 | el 2
conpri seprasidouns tsalid edalr édseges orne amspriseptai sofid! thixtire of azifriasidérieowithia h a

del ayed rel ease nmeans and/or. an i mmedi ate.rel ease.portion. The present

| nvent | BRAVEIEOApFEY ABE AR AT GHRCh RIFSIRNG 181 A PeBy RIOsb A T BT B for
treati ngmdodiiendi &Rr d8ifd i Mixturé Ustprisihga teasémiorgbdt @ipassidias Ceortsifs above,
wherein the ziprasidone solid oral dosage formconprises a gqcﬂéi d m xture of

zi prasi agsidane Ravinparepivet sizael ewdban 2bopd0inem Brstiinether FBPEPE¥ne is in a
sem - or glg%%i%kﬁ%?t ziﬂ)ﬂasig&fé Jantalatel iﬁ%idonyh‘ﬁvﬁgla'c%{sm] X%izH 68 floRMYolis207g t he

sem - or zi prasi done contains ziprasidone having a crystal size of |ess
t han abootto2&8 thamaboyt 260inm. anot her enbodi nent, the sem -ordered

zi prasi done cont ai | brasj i . I, g : t 20
Fo"l ess ¢ han hoBE TEpBIRAES) HORT MBULTr DutiRER ortl gRyAlr cORmiGRP 20 N
zi pr asi dipnsidonel irpeinyoederabage isgirqarad iyr asi done in sem -ordered state is

prepared by formng a solid amyrphaus dispersion c rising.ziprasi done
hydrochl or i d& fEmE%yY g%]f‘b a’Ei‘Prpg‘Pbsrng@F‘ﬁﬂﬂ’é C?WBIES'%?@r 33}93% hydfoctofidd
concent hhnbRyhr &8 RANRGIragddde! fYdeEbass Uad adcontithdetio-edtiBVEAS, pobner rseelf ag sai d

solid anorphous di spersion to increase the nobility of said ziprasidone in
sai d soHFMG@rBHB »di spersi on by heating and/ or exposing sai d di spersion

to a mobility %%&L@grﬁge%or@{ﬁsc&s&%ﬁew ifigeadd theAsdbilRP%eofaidal d

zi prasi done to a _ dered state. I'n a further enbodinent, the solid
oral dosgipgsidooe nini saidnsalidnenowheuy alispersiont by | keeating rgpdiosi enposing otaidl ni xt ur e

conpri sijad. 38Mte PhUBRTeAaRERS LERNGEY dr ochl ori de and

¢) converting at leést 20% of said ziprasidone to a semi-ordered staté.
In a further embodiment, the solid oral dosage form is an immediate release tablet
comprising a solid mixture comprising semi-ordered ziprasidone hydrochloride and
~ hydroxypropyl methylcellulose acetate ‘succinate (HPMCAS)  as described in WO
2004/014342 Al. In another embodiment, the solid oral dosage form is a sustained
~ release tablet comprising a solid mixture comprising semi-ordered ziprasidone
hydrochloride and HPMCAS. In one embodiment comprising a solid mixture comprising
semi-ordered ziprasidone hydrochloride and polymer (for example, HPMCAS), the solid
oral dosage form is a sustained release matrix tablet, preférably comprising HPMC as
matrix material. In such embodiment, the sustained release matrix tablet preferably
releases no more than 50 wt% of the ziprasidone therein within the first %2 hour, more
preferably no more than 50 wt% within the first hour, after introduction of the tablet to an
aqueous environment of use. In another embodiment, the solid oral dosage form is an
immediate release tablet comprising a solid dispersion comprising semi-ordered

ziprasidone free base and hydroxypropyl methylcellose (HPMC). In still another



hydr oxypr opyl nethyl cellul ose acetate succinate (HPMCAS) as described in WO
2004/ 014342 Al. In another embodinent, the solid oral dosage formis a

sust ai nedypeh@amesdiabl et conprising a solid mxture conpgirfigesRaiz or der ed
zi prasi done hydrochl oride and HPMCAS. | n one enbodi nent conprising a solid

m xture conprising sem -ordered ziprasidone hydrochloride and polymer (for
exanpl e, HPMCAS), the solid oral dosage formis a sustained release matrix
t abl et , epibediatealyite sdidporalsdasggeHiehin caampnm«tsrarxmm@@rtﬁaﬁtleaw wosigorendrfbodi nent ,

t he sustai ned, rel ease rratrl t.ab), et S r an 50 wt %
of the 2P§?a% JOfEe AEPEPAY rf’ﬂlh’ ’Hp{a s’iepefyel'n Sm%% 90 reger?ae?cgﬁ]y no nore
than 50 qpp¥esithcBOmpritin sefnh1Fcﬁﬂeréwzlprasﬁf)rﬁeeﬂydrdthro@ldualﬁd HRMﬁAS he tablet to an
agueous environment o ot her . enbodi nent , quol i d Orﬁ'ﬁ‘ dosage

formis an i ﬁ'?ré%ﬁﬂéﬁifé’“?b@p@%é tgeamq’é‘torélo‘?f’ﬁ?ges "y ‘ElasSBT’ti“Be redgsss g

conpri sifiget8 rlg’il'f\lgﬁrs‘?ﬂd s &ﬁ‘i%h‘i@ R8rifih € SerhidsiBersd diprasiiony Yipdrophibride
nethylce ose anot herenbodi nent, the SO|Id or.al , dosage

f or m conpd iFRA4CAR, pwﬁ@@hlmcempre%&éﬂ’ Mo ras j th MK mateial, and ovheredp digs e :
t | |
portion, n}%h)gga%&et ré]gag gégn%l“en&gn 8 vﬁ%slgf e’z mrgf'd Qo iﬁﬁéﬁméﬁ ih@nhdi spersion

conpri si rasi one ydrochl ori | n anot her
enbodi meatlet witheén 342 hair afted mtﬂmdmgen bhhtatdetao ausaqmoruednwmneaséomn x tabl et
conptr.i sin sol.i.d rsion conprising sem -ordered ziprasi done

hydr ochlp{)"%?ra Y Qi k‘/ﬁfﬁs preferably conprising HPMC as the matrix
material, anth WiebasdtRertditbotidnt, thé adlldedral %segéﬁﬁmnl@ antimenedianref@sert % of t he

Zi praS|done originally present .in the tablet 1/2 h after
i nt r odudablencampTisHie 8 z390dt disRsTSign SPMBHURS éfﬂf?%‘?ﬁeﬂl‘l chyﬁg’ge"tﬁ}”ef‘%r abl y

Wi thin L OosEg i 11 0.5 tHaldhny @1'305 hex 1enbadh g enftd8insdl, i tHe e61/) odPaagge formi s
an imediate rel ease tablet conprising a solid dlspersmn corrpr|5| ng

zi pr asi domeisandmsediptd rsltasettablet, compriging @rsohé dispersion Somprisipg zipNsidonse 134 127,
{n anot di a c?@?%&gglné% adsBcash LS Paith 403 80821504/ 474 AR, biirsdicas. rel ease

I Spersi on conpri sing zi prasi done and
cycl odedi I‘slt1l1 amﬂnedemdmdbmhn t’me LioBd drak émachfgrm 6is Xpstaized ; reEf@?T@b!&lB and

SR T T R
zi pr asi dpgepand Mo.Cy,C3QNEXL I Bnotha dstsdimardthensolid SiralPddsegd fddon isSa 134, 127.
'n anot Esgtalgg(}) ?ecliéarsrgnglett ?c?m};sr%nlgdaosro?’d dqs%sé?s en fcgrl;l}r)?lslmg azxprasxdone and a
cyclodextrin, as described in U.S. Patent Nos. 6,232,304; 5,874,418; and 5,376,645. In
one embodiment, the solid oral dosage form is a sustained release matrix tablet. In a’
preferred embodiment, the matrix material comprises HPMC. In still another
embodiment, the solid oral dosage form comprfses an immediate-release portion and a
sustained release portion, wherein the sustained release portion comprises a solid
dispersion comprising ziprasidone and a c_yclodeXtrin.
In another embodimént, ziprasidone nanoparticles are prepared by
a) preparing a suspension of ziprasidone nanoparticles by techniques well
known in the art such as attrition milling or high pressure
homogenization,
b) lyophilizing the suspension or spray drying the suspension to form

solid ziprasidbne nahoparticles.
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sustai ned rel ease tablet conprising a solid dispersion conprising
zi prasi done and a cycl odextrin, as described in U S. Patent Nos. 6,232, 304;

5, 874, 418yo0a0éh/fo9s3f6, 645. I n one enbodi nent, the solid erghpsesamesf ormis
a sustained release matrix tablet. In a preferred enbodi nent, the matrix

material conprises HPMC. In still another enbodiment, the solid oral dosage
form conprises an i medi ate-rel ease portion and a sustained rel ease
portion, whelehnrdutlee esibsdiaient dhe wllidasad dpsage fam is@npsiaed releaspimagiii sper si on

conpri si zi prasi done and a _cyclodextrin,. In _anothe j .

S pras: i GERERaE ARt e e RRS el oy AR O R R
zi prasi dﬁm&ia{n,f?dﬂleﬁﬂf&éiﬁ k}&f]mmylxttaﬂmélﬁamnmte thao 50 wtb% ?fhhe ﬁilptas'ﬁiuneh aﬁ
attrition m|ling or, hjig ressure ho eni_zat i on, y i|lizing the
suspensioB8MHY PEPESH ’Br‘%‘ﬁ H‘Bi%f HehEy ﬁ’é?H'[sTF‘gﬁ aftgr WHPH‘I’%‘(S’%‘ith%)B:bE% fcﬂﬂﬂ_e
nanopar tagﬁéo% enIrdAndel! $MRE, RORAUIY®Hia 1 hbsr. SB indtRF ehbéiRmeaethesid i s a

sustained rel ease matri x tabl et conprising ziprasidone nanoparticles,
pr ef er aloral dosagp forel ernmMPRCRmiNMerkateEleass PoFHOR ARt sustairpdiRlsAsEiPeTtioRe matri x

tabl et rgl . ban, B0 W% e 2] Arasidengeor i gi nal Iy present
in the t@ﬁfeﬁ&%spﬂ?lﬁpégh%ur nz(%'r a}%rg%zlt"gr}?sr%é uct‘lﬁ n ofethe.t.abl et to an
aqueous envi lmamenr epfbodesnt,ghefdidadyhlydosagetform is & eapsule|qentamingesads

enbodi nent,, .the saolid oral s@ge. form conpri ses. an_ i ' ase

port i on 8 oV sota%ticneédoféf)@é;sag Borti on. e g‘f n"‘?ﬁ%""?ﬁg %‘?ihgl}fr rgJé ease
portion pehfierl $ieénezémba@bmeinnthepaniofalof saldedispelsiorametdberinedryodillingd , t he
solid oral dgsage formis, a capsul.e cont ai.g(i) ng bgad@ coat egnvm' tgﬁgarti cles
of sol i dokd sPEEEIYh ©CBWHFING; Aghiadfsred  ARANECTS BPd sPYYHET and pBOSEr . 10 one

embodi MefihoditfRat Maphiticles of lidspetidi SPs¥iHhaNréh @ sohll Aispedion s sntil i Ng a
solid dispersion conprising sem -ordered ziprasi done_ and poltyrrer. In
anot her tipesidong, by graehlpradecandopolymen or sHmipaderpd #ipirsidanptiEgerkage f rom a

solid di ﬁ@gé@mp of a§&ﬁéroéffn?‘gyrgﬁﬂe&iﬂw @ﬂ%ﬁ?ﬁbﬂé@&*mrq@ﬁﬁ afayofley TET  OF

sem - orde ZI prasi done ase a ymer. In another enbodiment the
pol ymer eimbodirivSheoparHERICof kolidadiopensdon efvirodiardered ziphasidsae and pelymsf sol i d
di spersion o sem -orger ed zigprasi done and pol yner are coated with an

ent er | c a&eOCé)f eﬂékfl an en_ €ric poatln .

In another embodiment, the solid oral dosage form is a tablet containing beads
coated with particles of solid dispersion comprising semi-ordered ziprasidone and
polymer. The tablet is prepared by compressing pharmaceutically acceptable excipients
and beads coated with particles of solid dispersion comprising semi-ordered ziprasidone
and polymer. In another embodiment, the beads coated with the solid dispersion particles
are further coated with an enteric coating.

In another embodiment of the invention the solid oral dosage form, and the
methods and kits comprising same, comprises ziprasidone tosylate or ziprasidone tartrate.
In such embodiments, the solid oral dosage form may for example be an immediate-
release tablet. As another example, the solid oral dosage form comprising ziprasidone
tosylate or ziprasidone tartrate may be a sustained release matrix tablet, preferably -
comprising HPMC as matrix material. As another example, the solid oral dosage form -
comprising ziprasidone tosylate or ziprasidbne tartrate comprises beads coated with the
ziprasidone tosylate or ziprasidone tartrate. The beads coated with the ziprasidone

tartrate or ziprasidone tosylate may optionally be further coated with an enteric coating.
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I n anot her enbodi nent, the solid oral dosage formis a tablet containing
beads coated with particles of solid dispersion conprising sem -ordered

Ziprasid lLymer. The tablet is prepared by conp i

phar rrace(t}?lsgg‘?}?'ﬁ%écept abl e exci pients and beads coat edﬁ)\?\n%tslﬁﬂ%g?%oi“ﬁ
solid dispersion conprising sem -ordered ziprasi done and polyner. In
anot her enbodi nent, the beads coated with the solid dispersion particles

are further coated with an enteric coating. In another enbodi nent of the

invention the solid oral BgseDé&ctiption ofthd Drawinget hods and kits conpri sing

same, conprises zjprasidone tosylate or ziprasid tartrate, Jn such
embodi mBKE & Fignee kghaws ip v iro digselygan feé'rfﬁsr‘ﬁ‘é@“?‘@fﬁe gﬁ%ﬁﬂ‘ é“%%“%i’rfefease
i mredi afer &l GBRE GE@(Q}nﬁtes 205 28098 ey cempdhELa sbi€ dsplisidnasfadipidsidage form

conprising ziprasidone tosylate or ziprasidone tartrate nmay be a sustained
r el easehydxochloridezbi] SIPMGAS] whespin yhecaiprpyidagienyinappmi-gederred t3t%% material . As

anot her El g:nfr)ll Gitro! ?Sé)fb?iloi‘l Gef rrggultgqglgg rﬁﬁéﬁf?ﬁ%%ﬁﬁ?gs&{aﬂ{eﬁsﬂeﬁgﬁe tosylate

or zi prasi done tar € Conprises s ‘coatéd with the ziprasidone
t osyl at manix rHbptasooiving airasitose cFhstallizedd spraysdiied dispetsionhanz9.8Msi done

tartrat r_ziprasidope, tosyl.ate tional |y ur r t wi th an
ent er i cﬁégéﬁ(ﬁ‘n&eﬁi &ftgﬁé%@ﬁﬁlb‘f’?ow {‘)’ﬁ‘é} Eﬁ)'dgl\ll‘\}’ ndgolag‘f)fé Sfl:ifgﬁi {gur %%s hows in
vitro dj §§é¢%iaqm bEES, padslds ts75frpim. t hree different sustained rel ease matrix
tabletngxarrpl_es 20, 2.1 and 22) conpri si ng a_solid dis% Si g 1of

21 pr asi HiSha: Wy uitgcRissAIRERD 263t FUEAS TORBYERD e GREIRE P8ne RS

seni - or depafh &idohk GyialllzBd Virhy-8ricl E§RIsidn. on test results for Exanples
23, 24 ané Zgg us{ ai négia'graelzeasﬂer )ﬁrat]ri x%éabl ets containing ziprasidone

cryst al FIG édinspitraydigholusian dess pesudts der) Form BooEnemalen®) heads £0aed Vithe

addi tion. of. 2% . i N : : : hested to a pH of
7.5, paalgfaélsdo?i S%z{@ﬁq@&ﬁ@%ﬁﬁ%{;@%ﬁﬁ@%@%ﬁﬂfﬁg h%Iesul ts for -

For mul aFi®s: B vigExdispheio8Yst resultalfbeFormoBSa(ExampleziPr heddd meated Wit al | i zed
spray-drjed. di spersion, FIG4:, ].n vitro . .di Lon. . results for Form
B6 ( ExaABrasidsns ?Wﬂ@‘lfa%d %’G%Yt'%r(ﬁedvé'?ﬂ%rs’zcinp‘r%éhsiliggfna&%ngés}fc;ﬁsal{]% d spray-dried

di spersion with Eudragit(r) enteric coating. FIG5: In vitro dissolution
test results for Form B5 (Exaﬁl € ﬁi! beads coated with ziprasi done
crystallized spray-dried disp ! ript S enteric coating.

Ziprasidone is 5-[2-[4-(1,2-benzisothiazol-3-yl)-1-piperazinyl]ethyl]-6-chloro-

es of

1,2-dihydro-2H-indol-2-one, a known compound having the structure:

Ziprasidone and methods for synthesizing it are disclosed in numerous patents, inc]ﬁding
U.S. Patent Nos. 4,831,031 and 5,312,925, both of which are herein iricorpo;ate_d by
reference in their entirety. Ziprasidone has utility as a neuroleptic, and is thus useful,
inter alia, as an antipsychotic. Ziprasidone is _typically.administered in a daily dose of
from 40 mgA to 160 mgA, depending on patient need. By “daily dose” is meant the total

amount of mgA ziprasidone administered to a patient in one day.

12



Det ai | ed Description Ziprasidone is
5-12-[4-(1, 2-benzi sot hi azol -3-yl) -1 -pi perazi nyl]ethyl]-6-chlorol,

2- di hydr ay,8Hndonddez2- one, a known conpound having the s ‘
Zi prasi done g%l(arré‘f‘hods for synthesizing it are discl osgghllﬁ%%ﬁ/%?‘gus

patents, including U S. Patent Nos. 4,831,031 and 5,312,925, both of which
are herein incorporated by reference in their entirety. Z prasidone has
utility as aTheuéml eppiasidoreidhod bhusdersteddihereinntiglessadthayvissndipated

anti psychotl C. sidone is t al | ster in a dal I y ose of
from 40 hegALt B9 1‘6‘8 AY %gf ﬁ g‘fﬂtagﬂ;t nflﬂ PP dnod® i's neant

the total hé}maé%fncﬂfy éwé})tam@r&m"dpm@a]ﬁdﬂy thﬁ’hﬁé@ﬁcélgr z&cé}ﬂﬁb]@ﬂém‘aﬂv@ne
day. The term "zi prasi done" should be understood herein, unless otherw se

i ndi cat ed yrstatipm, inchdings| Wiatesn 1y BIates na OB RS amowwfe@ptpéﬁwn?%ﬁ’hﬁ of the
conmpound,, Ftl?’;}i Qragﬁjcgdﬂtitﬁﬁaga éyfoﬁﬁsc SRl Zz%cﬁ'uélor rdSﬁiOH@% B ¥resent in
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phar mC&&ﬁmﬁ@dddﬁ@ﬁﬁﬁdﬁrﬁb&@ml | d oral dosage form neani ng that the dosage
formis safe _for {)ahc[n ni s ratl mans and all excipients n‘t he dosage
8 r .
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indicated, in reference
administration to humans and all excipients in the dosage form are pharrnaceutlcally-
acceptable, in other words safe for human ingestion.

The phrase “fasted state” as used herein, unless otherw1se indicated, in reference
to a human or other mammal, means that the human or other mammal has not ingested
500 calories or more than 500 calories for at least two hours before ingesting the
ziprasidor;e solid oral dosage form and for at least two hours after ingesting the
ziprasidone solid oral dosage form. Preferable, “fasted state” refers to a human who has
not ingested 250 calories or more than 250 calories for at least two hours before ingesting
the ziprasidone solid oral dosage form and, for at least two hours after ingestiﬁg the
ziprasidone solid oral dosage form, will not ingest more than 250 calories. For example,
to illustrate, a human in a “fasted state” may have ingested zero calories within the two

hours before dosing, and will only ingest 100 calories during the two hour period after

dosing,.
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to a human or other mammal, neans that the human or other mammal has not
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Food andinBred@rie)nivithis tstiat tirde péidadh) A&yﬁﬂda?ElAhtagHaxﬁaireﬂafﬁalcbxmts @m ot her
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peri od. €88% fRdci byttsh & 5uiRe f Pathne 2 & c@ﬁ%ﬂﬁ‘f Bitero §esf‘?

butter, ogh gbtﬁt%e?fm@969%es 8f whéi6 @S1kOThd Qﬁﬁltlsmﬁhnl%ldﬂiﬁf(apﬂro@iﬂﬁh@@ Of hash
br own potato s and -8 ounces of whole mlk. The neal is in_both fat

(appr oxi50kk ef tytabemerist congenhef thamerl) @%@#ﬂr@ﬁ(apd?foxﬂ’ﬁ@eh’esa)lo)l Hﬁa ledsdr i es

(approxi mat el,y 800- 1000 ories raNe) SI Cmax t hat
will be obt alﬁg&‘?rﬁs’gor}ea‘gﬂéﬂ iy ’&aﬁ & ﬁ’vd[elabt am%‘ﬁ i SFEI‘I ng %’ny

parti CU|saBseq11em1a@hdiﬁmﬁst@rnglanglq;aﬁgelaf @lprasidont healfdasatgeofohmmmmecfastecbe -
determ ned by neans of t t|n t dosage, formin.a cohort .of human

subj ect é’“m%"éa’éle HF@HP‘"%‘?EH)’PG F%Ofgtfﬁé’rg ta%r@ﬁagetr?ﬂémi? BroR0PHQHBRRIE and Crmax
that w |sbb@&sﬁf@é’lhﬂ@h¢sﬁl?a¥hdtmw&di;uﬂkzmiﬁﬁdbnbmwﬂﬁhdlcﬁakaﬁdtmmé any
particul ar zi prasi done dosage form can _be fpred| cted by or, defined as the

mean Au@r@ndpd@qag lquylgpq{@amprp byypdministration of any particular 21pra51done dosage
form can be predicted by or defined as the mean AUC and Cpax obtained from

~ conducting a clinical study on a cohort of humans with that particular dosage form.
The clinical study can be conducted according to guidelines issued by the U.S. Food
and Drug Administration (U.S. FDA) on Food-Effect Bioavailabilify and Fed
Bioequivalence Studies. |
In 'such‘ clinical study, the test ziprasidone ao]id oral dosage form can be
administered to a cohort of humans who have not eaten any food for at least ten hours
and will not eat any food for at least four hours after administration of the dosage form.
For comparison’s sake, another cohort of humans can be administered a control
ziprasidone immediate release oral capsule containing the same amount of ziprasidone
as the test dosage form, or an identical ziprasidone dosage form to the test ziprasidone
solid oral dosage form, in a fed state, for example about 30 minutes after they begin

eating a United States Food and Drug Administration (FDA) standard high fat
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conducting a clinical study on a cohort of humans with that particul ar
dosage form The clinical study can be conducted accordi ng to guidelines

i ssued bwybhgoddodsss Food and Drug Administration (U. S. Fp&x/igioebondsEf f ect
Bi oavai l ability and Fed Bi oequi val ence Studies. In such clinical study, the

test ziprasidone solid oral dosage formcan be adnministered to a cohort of
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dosage formtqg the test ziprasidone solid.oral dosage form in a fed state,
f or exar‘ff)‘V'é:héﬁod‘f‘SB'ge ﬁ?l?ﬂ.l"t‘gé‘gléh’dg?eef‘ frstpdpd 'tﬁe Eaéfegr? Otgc%ﬁ%§§5§%at es Food
and D_rugcc%%ﬂ@it@ttﬁ@tfédjﬁr(ﬁﬂaﬁ)anﬂﬁﬂ@dz@ﬁ&h Rihadh hatl Bealek@a twitlptheotdder neal
containing a quantity of fat and cal ories conparable thereto, the cohort
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less of beglnning,; 23 2 HvaQlolle herBiP! of I RaGORVELS Jagifiomubsequent Iy
be "sw tog(r?\]ecf" ?b@mgﬂlrhtﬁeﬁéggrg%ﬁ%r ?51 Whi gﬁfohage bee’not estgd with ?ﬁi ?asted

pr ot ocolcotapletign bk diistalosiog grssghefave swigchingcthe fask ardfasted pretpcohfer eailor t  whi ch
had been tested with the fed protocol being tested according to the fasted
pr ot ocol®® 9% is recomended that a period of time, sonetines referred to as

a "washout peyi egdcula®dn GHthd RS areLVRRr R Y¥6rufl QRL&AFBbEVEras thhe &diee f i st
dosi ng pass before switching the fed or fasted protocol for g‘?pccf@?ohort. _
’ sus tine

The cal ¢aUSDiisre ofellthnewrepracedues it ffife Pharacestiral riropitck it A&TCT _
curve ( %g&?l%,fin%@ﬁikké m?}émavc\gﬁﬂlﬁﬁ%lﬁrgcekﬁs Lhe MiidiRe Ut MAbggpnd i s

descri be exanprle, "Phar macoki neti cs Processes and
Mat hematlBE§1986)ACS Monogr aph 185 (1986). The "control ziprasidone inmediate
rel ease oral EEan‘sul e" r.eferred t,%e(ﬂgt%

e L s e YO
comer ciyalebyoth@midedadivated] iOthe PFHCRON/ZBID0X M capselgufor atad aiminigratom whi ch
woul d usasgi}é\lblef ggmn(%grrgg I’yi nqgnuq"acstx?rlecii q)yoﬁt?zler,dﬁl%fi gr aIlogqmv%Ientz it el}gtgi\g}%rgl?'
would useful for comparing a;. solid oral dosage form of ziprasidone.
' GEODON/ZELDOX™  commercial capsules contain  crystalline ziprasidone |
hydrochloride monohydrate having a Volume Mean Diameter (VMD) particle size of less
than about 40 microns. GEODON/ZELDOX™ capsules also contain lactose,
pregelatinized starch, and rhagnesium stearate. Capsules of such type are described in, |
for example, ‘Table 1 of U.S. Patent No. 6,150,366, which is incorporated herein by
reference in its entirety. For example, a capsule as described in Table 1 of U.S. Patent
No. 6,150,366 containing ziprasidone hydrochloride monohydrate having a VMD Qf
about 20 microns as described therein can be used as a control ziprasidone immediatc
release oral capsul”e for purposes of the present invention.
. VMD refers to the diameter of a spherical particle having a volume which is the
average volume of all particles (such as ziprasidone particles) in a sample, estimating .
their volume based on an assumption of spherical shape. Particle size distribution can be

measured by Malvern light scattering as known to those skilled in the art.
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GEODQON ZELDOX(tm commerci al capsul es contain crystalline ziprasidone

hydr ochl ori de nonohydrate having a Vol une Mean D aneter (VMD) particle size
of | ess tWwano@PEuss440 m crons. GECDON ZELDOX(tm) capsul egTaksmossaiai n

| act ose, pregelatinized starch, and magnesi um stearate. Capsul es of such
type are described in, for exanple, Table 1 of U S. Patent No. 6, 150, 366,
which is incorporated herein by reference inits entirety. For exanple, a
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refers to a hi genesil,doftmnmal fat porpdsedofStag presont m\rconcbrare:ﬁerslg) anubjehtat i cal
anmount of zi pyasidon in an identical ziprasidone fornulation (e.g. the
same sal'tasfye é’ﬁﬂsﬁg‘?&"rcl e size and including the same excipients, if any,
in the sane gROYpE)dond Ml tHeNseAin |0‘ﬂ@ﬂidnﬁa|mﬁobﬁgaeét&i aind ﬁae@surttd’lﬁduhgjl ng the
sanme excipients in the sane anmounts). In general \Rg rrg " for ur poses of
the presesthods hoewe itbHerast ekay qxgmalesa@[aé@pn%mayégsdpteg |37 '?Féé‘fr%d age. The

zi prasi %EQﬁbédﬂ'n} Rﬁ%e?ieétum PharhabUTBR; SBYarhS, et ?Gk%llﬁ@%fﬁﬁ@%ﬂﬁ@laﬂg ng .

met hods nown I'n art. "For exanpl e, zI prasidone may be detected and
Iimasidhes eellthyn Vidlomtears,etGlin_Phaxmereal oR949et 43:620- &k eand imnd

Tol er abi,l i.t f I nt I e CHn

Phar mac&? %Bg( AfSa ln%ﬁt htp fdg{%}l of lf-ﬁ E t1\¥ IAQ lf‘(?r n]

Val i dat IMMpgfchand-lAqémséﬁsﬂ&(MSBI witAsSudid-pfhese Bxtraction and Narrow- bore ngh-_
performance Liquid Chromatography, J Chromatogr. 1995; 668:133-139.

* As used herein, the terms “mgA” and "pgA" and “wt%A” mean milligrams,
micrograms, and weight percent of active ziprasidone, respectively, wherein “active”
ziprasidone refers to the non-salt, non-hydrated free base form of ziprasidone, having a

molecular weight 0f 412.94 g/mole.

Dissolution Rate-Improved Forms and Solubility-Improved Forms of Ziprasidone: .

‘The ziprésidone in the dosage forms, rr{ethods, and kits of the present invention
preferably comprises ziprasidone in a dissolution rate-improved form or a solubility-
improved form. The inventors have found that by using a form of zipiasidone that -
dissolves in a use environment at a sufficiently fast rate, a rate at least faster than the
ziprasidone in the control immediate release oral capsules known as
‘GEODON/ZELDOXTM, or has a high enough Solubility in a use environment, at least a
higher solubility than the solubility of ziprasidone in GEODON/ZELDOX™ immediate
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Anti psychotic Agent. CP-88.059. with Solid-phase Extraction and
Nar r ow- bore. Hi ghperformance Liquid Chromatography , J Chromatogr. 1995;

668: 133- hg8-20d%100gd herein, the terns "ngA" and "ngA" aae mwWodevosdEan
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GEODON ZELDOX(tm, or has a high enough solubility in a use environnent, at

| east afefidgher solubility than the solubility of ziprasidone in
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t ake zi prasidone wt for exanple with about 500 calories or nore, in
or der t@rxstailmempmsrédﬁeéc'ﬂnovblos@qsmemfwdmtqdmmgobﬁwbnmslms siz¢ of abobtri nat ed.

Furt her ,,,usin ut.i on t I oved form
t he doségén?or?rgr ]%SS Br&%eral %romrag(s)‘%nfmfc%nesg oonu(??rg% r‘dQ AE%rd out f ood,

for exarrsﬂ]ealwytlmpab&dtforaﬁ’(bf@ﬁulrmdoas 1sCH’fohﬁ$>§zn@fa3rdoﬁa(Elﬂphas,a sZ)Blbdlty‘,&i ories) or
they may be taken with food. sed above, GCE ZELDOX( t

i nedi atae“?eeleéé'é%m’&%s@?teés c%?f‘fezil H‘aer té‘?la?ﬁ‘@' ﬂpr‘géﬁag'ﬁﬁez’ﬁVé%B@I ori de
m)nOhydh?@x@cﬂ]@ﬂd&ﬁmﬁo%t@%ﬁ\tlhg heeMD partioke sHROut akdt H0CHRASHs Wr 1EKSS,
preferab from about |5 m crons _to about 30 mcrons. Accordin

"sol ubi Prqf@fablmbw&mf%qwo abous BB rmigrops e thesusg epyiFrepmnt.-z fAp ﬂgéﬁ%aé% that has

a sol ub;nitu aooe@fm @Mlbfa%wts 4 18im o8 APreQdSHe thBRBistdtesSRl 41Rkd i ty of
crystal [ine %I prasi done hydrochl oride nonohydrate having a VMD particle

si ze of emtipumenO ahi xrigster (Date | hew | ther disselugiohy rash oft coystallme oniprasigortbout 30
m crons rochlg| ?1019(%{%1 ate0 H&W}% \ND%%&(?HJE&Q B BB 40nﬂa{c?3/n§dor 19§sm of

Zi praS| (l] ne I'S a I done di SSO VesS in a use envitonnent at
a fast eprefatidy taham § hacdns sohlmut 60 miatoms,oin the wst hvirerenent.priadordonk
zip‘rasidone may be both solubility-improved and dissolution-rate improved.

Preferably, the ziprasidone form is at least about 1.25 fold greater in dissolution
rate or solubility than the fofm of ziprasidone in the control GEODON/ZELDOX™
immediate release capsules. A ziprasidone form with an even greater dissolution rate or
solubility than the form of ziprasidone in the control GEODON/ZELDOX™ immediate
release capsules can be utilized. Thus, the ziprasidone form may be about 2-fold, 3-fold,
5-fold, 10-fold or more the dissolution rate or solubility of the form of ziprasidone in the
control GEODON/ZELDOX™ immediaté release capsules.

Solubility improved forms of iiprasidone may include, without limitation, certain
salts, amorphous forms, nanocrystalline forms, semi-ordered drug foims, solid
émorphous dispersion forms, adsorbed drug forms, cyclodextrin and drug'forms, and self-
emullsifying forms. "
| Dissolution rate improved forms may include, without limitation, solubility

improved forms as described above alone or in combination with precipitation inhibitors,
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hydrochl ori de nonohydrate having a VMD particles size of about 40 m crons
or less, preferably about 5 mcrons to about 30 mcrons, in the use
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i ncl udi AGUBRR W8flal ?We?egu%deng ﬁ%’g .Sog’ﬁ%"’i ﬁm\}’ﬁ Y @ggngn?ﬂ%r 8‘%@%@?3 an
aqueous iReihildbufeNiol atish, BRY whRr.aAN apopidtOPBsdlntion ish@ aghedusd6lutiod or
exanple within the stomach or any part of intae(ilgiatgqeOaThe i&i,vi,tro use

envi r on§EAPrisRE 2 GeM NaghdlUP s ¢ MKt SeghieaM ¥ mYdsth adiusted hin a

mamel | gnp @ 5 WRR N, ARGHBFHHIEINMFD SoRANERUSe sdni@PBE&SIuBbn WheRs uti on
test nmedia which can serve 'as an in vitro use environment for the present

i nvent i drerd is@lsadeespiioshmM eodivn faredhobardidand PRSMob | tralmieylFodey!- f ast ed
duodenal il - Sj astri I {-at hRal buffer
ol ut i of 2R Rbh Aol . Teh Bl ARSIl Ml Bl Sl AEOLARR  Pon ©
conpr i siHEY s@0tionvhtNat2 RRO4A pprdpridwe KiRRiR@4] ingstimal/bNEE! sohativas Gncudei KE9 |

ad] ,USt e(rjnM NaH,PO; and 2 wt% sodium lauryl sulfate, adjusted to pH 7.5, (2) 50 mM NaH,PO,

and 2 wt% sodium laury! sulfate, adjusted to pH 6.5, and (3) 6 mM NaH,PO4, 150 mM - - -
NaCl, and 2 wt% sodium lauryl sulfate, adjusted to pH 6.5.

~ An example of an assay that can be used to determine if a ziprasidone form is a
dis_solﬁti_on rate-improved form or a solubility-improved form for purposes of the present
invention is an in vitro dissolution test as follows:

. An in vitro dissolution test may be performed by adding the test form of
ziprasidone to a dissolution test media consisting of a simulated gastric buffer (GB)
solution of 0.01 N HCI at pH 2.0. It is important to note that the proposed dissolution
ra;e-i_mprqved or sblubility-improved ziprasidone form is dissolution. tested
independently of the dosage form so that the dosage form does not interfere with
evaluation of the degree of dissolution rate or solubility improvement.

In such a test, two end-points are assessed: 1) the maximum dissolved drug

concentration (MDC) of ziprasidone in the test media, and 2) the area under the
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to pH 6.5 with NaOH An appropriate MFD solution is the same PBS solution
wherein there is also present 7.3 mM sodiumtaurocholic acid and 1.4 nM of

| - pal m t oyb-2d092l0834lsSN- gl ycer o- 3- phosphochol i ne. An apppephibab&osiyiul at ed
gastric buffer solution is 0.01 N HO 'solution at pH 2.0. Appropriate

simul ated intestinal buffer solutions include (1) 50 nmM NaH2PO and 2 wt %
sodium |l auryl sulfate, adjusted to pH 7.5, (2) 50 nM NaH2PO4 and 2 w %
sodi um Icangepiratsanl Yeasus tinzrifurse efidisee!yed ziprasidaaadn (18) ingimgviinsaligtipatest1i 50 M
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present i nq\gﬁnti on s an i.n Vi tfy\(:)? di sso%uti on test as follows: An in vitro
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solution of 0.01 N HO at is . I.nportant_to note that_the proposed

pH 2.0, It
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does not i nt er?ere w th eval uation of the degree of dissolution rate or

sol ubi | itheprdtieplr consemtration |of ziprapidana ewuld exgsedtap panilprium reonegpiiedered: 1) the
maxi nrum_di ssal.ve r C [ ( i i L est

rodi o, HROR h e SoioIAREIR Sk by Bitor 8 o€l B2 WP R 1 4

di ssol vdsttar qfaalead dd.ePéerforiiveg tha test strthis dorssuatkativn evill beste thiithe MIpeof fi cal |y,
inthe in vifro use environment, the concentration of dissolved ziprasidone
over any'Ft! ﬁﬁ?rébep‘g’f%‘b“ rom about 0 to about 270 ninutes foll ow ng

i ntroduct i onThén, ikEecoMt@nd 60dIsIBRd Zra¥RRG¢ [selbasiid hea Rinttieh bfafrhe t O
eval uat e enhanced zi prasji done djssolutiaon rate in agueous sol ution can be
conduct & seyphrgiths deshinadivay ard PlogeZ RS COREENEAtNT 1Nt The dgst medium

zi prasi dengs ﬁx% ), s Wit Rkio B Ak ¢HA b Ushrtiihal Trie RiDC tsheke BrtRShélone
di ssol ved, the theoretical concentration of 2|tgr asi done woul d exceed t he

equi | i bmiasimwo vebmtafatissobved ziprisidse byeastied evertthe dusatipn eSiteroiest-f Shen by a
factor %auaﬁ%hf L\%}naﬁ be @qul%gfb§\'}ml?t %rXt %th@ cglfc%gt?&j[o fvefdus hifRSdurtQvefer f or m ng

i
t he test i's cohcentration ersur e e MDC of zI prasidone can
be det emny A@chinute time period between the time of introduction of the composition into the E

aqueous use environment (when time .equals zero) and 270 minutes following
introduction to the use environment (when time equals 270 minutes). Typical]y, when
the composition reaches its MDC rapidly, (in less than about 30 minutes), the time
intervél used to calculate AUC is from time equals zero to time equals 90 minutes.
During such a test, the concentration of “dissolved drug” should be measured
using standard analytical techniques, including high-perfdrmance liquid chromatography
(HPLC), ultraviolet (UV) absorption, or other standard methods known in the art. When
using solution techniques, such as HPLC, the test solution should be either filtered or
_ centrifuged, to avoid large drug particulates that would give an erroneous determination.
"Dissolved drug;' is typically taken as that material that either passes a 0.45 um syringe
filter or, altemati\"ely; the matefial that remains in the supernatant following
centrifugation.  Filtration can be conducted using a 13 mm, 0.45 pm polyvinylidine
difluoride syringe filter sold by Scientific Resources under the trademark TITAN®.

Centrifugation is typically carried out in a polypropylene microcentrifuge tube by
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Then, the concentration of dissolved ziprasidone is neasured as a function
of tinme by sanpling the test nedium and plotting zi prasi done concentration

in the tegbhi®diobyyversus tine so that the dissol ution patrgesasoles
ascertained. The MDC is taken to be the maxi num val ue of dissol ved

zi prasi done neasured over the duration of the test. The aqueous AUC may be
cal cul ated by .integrati giq the concentration vergﬂs time curvg} over -any
tH
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absor barwprovedformendissyludensratskipripragd form ofeziprpidonpHg itipraredes ot lsastave f ound
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Zi pr asi 80 I'n Vi 1 SSO I on test
of the control, or (3) both (1) and (2). The control formulation, as discussed above, is

crystalline ziprasidone HCl monohydrate as is used in the GEODON/ZELDOX™
commercial capsules.

In one embodiment, the form of ziprasidone used in the invention is a salt form of
ziprasidone. It is known that some low-solubility drugs may be formulated in highly
soluble salt forms that provide temporary improveménts in the concentration of the drug
in a use environment relative to anothef salt form of the drug. Examples of such salt

. forms for ziprasidone are the tosylate and the tartrate salt. These salts have a higher
sustained solubility in gastric buffer medium as exemplified in the examples. In another
embodiment, the form of ziprasidone comprises ziprasidone having a volume weighted
mean particle size of less fhan about 10 microns and preferably less than about 5 microns. -
Standard crystalline ziprasidone HCI is typically. in block or needle habits. The size of

such crystals is commonly 30 microns long and 4 microns wide, but there is a wide range
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A specific exanple of a dissolution test for ascertaining solubility and
dissolution rate of a test ziprasidone formis as follows: First, a

suf fi ci enfoapRdbs@f the test formis placed into a di sgglr%w%{go%‘?zsk such

that the concentratl on of ziprasi done woul d have been 2 all the
zi prasi done dissolved. A sinmulated GB solution at pH 2.0 is then added and
the mxture stirred at a stirred speed of 100 rpm The test is perforned at
37C. Usiob@rtﬁblq)r%els Ihesdwe'ysmllsamrmmbmd)by ©MatlicssMlastedizer p’rcaslilcti@hasai s then

o be & neb st 05 vifimsobeieRar meh Grado B suon” 1 APUOPG s SR S o o o

zi prasi ganarld fsubtoﬂ)rzqmsme aimpr@&astit0dRsdliitidnl Yaté, WMUE progidirigs agﬂeﬁt er than’
that of the control an AUCgO that i s greater than that of the control,
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t echni qgues. .In one preferred_process, the ziprasidone is jet mll ed.
Jet-mil p@oorﬂq:s‘gltlggl a@gﬂ%l(ﬁﬁw hLlgzigrasi one nanoparticles may comprise one or more

surface stabilizers. Ziprasidone nanoparticles and methods for preparation thereof are
described in- WO 2006/109183 and WO 2006/109177, both incorporated herein by
reference in their entireties. |
Yet another form of ziprasidone useful in the present invention is ziprasidone in
amorphous form. Preferably, at least a nﬂajor portion of the ziprasidone is amorphous.
By "amorphous" is meant simply that the ziprasidone is in a non-crystalline state. As
used herein, the term "a major portion" of means that at least 60 wt% of the drug in the
dosage form is in the amorphous form, rather than the crystalline form. Preferab]y, the
ziprasidone is Substantially amorphous. As used herein, "substantially amorphous”
means that the amount of ziprasidone in crystalline form does not exceed about 25 wt%.
More preferably, the‘zip'rasidone is "almost completely amorphous," meéning that the
amount of ziprasidone in the crystalline form does not exceed about 10 wt%. Amounts of -

crystalline ziprasidone may be measured by Powder X-Ray Diffraction (PXRD),
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vol une wei ghted nmean di aneter of |ess than about 5 mcrons, and preferably
| ess than about 3 microns. In another enbodi nent, the ziprasidone nmay be in
t he formwh wewm@panticles. The term "nanoparticle" refepgrifod/pdoas done in
the formof particles generally having an effective average crystal size of
| ess than about 2000 nm nore preferably | ess than about 1000 nm 1In

anot her enbodi nent, the ziprasidone particles are around 500 nm or | ess.
Mor e pr eSa@nzibf Electior Micsenpe (SEM) nnalppa diffar¢nsis] spaenifg extpametry (230),nm t o
about 400 nm hI n gtd' Ir‘{ 1%1”%{ per err%pe%en nt, the ziprasi done nanoparticles
are fron? @B T2NR YAHBHYC FETURH " n anot her enbodi ment the zi prasi done
nanoparti cl eExanplabofit aRbphouws dbroessf tipasideheouincRd® sotid lamaplatuber .
enbodi nent, the zjprasidone nanoparticles are about 100 .nm or | t han
about  108SRFONFHE SPEFdRIee PRISRaER af AEcss BosRErPelY grensd WS o
surface sivfbiedi gRER - apflibdiRal ZRHO0MYAAA kdrbih ScatpstaizBt Yo defedefide. PIAPAr at i on
t hereof ‘are described in WO 2006/109183 and WO 2006/ 109177, both
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t he crysdomrhdnte abgigied BSePaémbdpplicdtion 200pr0a64080AE, hereilbikbapordted by

anor phous. As used herein, "substantially anorphous” neans that the anount
of zipra&fe®®8& in crystalline form does not exceed about 25 wt% More
preferably, the s8ii@amotphelEdisSersidh BEpriGHpAtIabNe, s IRSused IFE@BI NG t hat
the anmount of ziprasidone in the crystalline form does not exceed about 10
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| ncor porgehadllpwill B¢ etic@n2@00 daltons or more. The polymer should be inert, in the sense

that it does not chemically react with the ziprasidone in an adverse manner, and should be
pharmaceutically acceptable. Exemplary polymers includel hydroxypropyl methyl
cellulose acetate succinate '(HPMCAS), hydroxypropyl methyl cellulose phthalate
(HPMCP)‘, hydroxypropyl methyl cellulose (HPMC), cellulose acetate phthalate (CAP),
cellulose acetate trimellitate (CAT), carboxymethyl ethylcellulose (CMEC), poloxamers
(also known as polyoxyethylene-polyoxypropy]ene block copolymers), polyvinyl
pyrrolidone (PVP), and mixtuf_es thereof. In one embodiment, the polymer is HPMCAS.
At least a majdr portion of the dfug in the dispersion is amofphous. Preferably, the drug
in the dispersion is "substantially amorphous," meaning that the amount of the drug in
crystalline form does not exceed about 25%. More preferably, the drug in the dispersion
is "almost completely- amorphous," meaning that the amount of drug in the crystallihe
form does not exceed about 10%. The amount of ziprasidone relative to the amount of
polymer present in the solid amorphous dispersion may vary widely from a drug-to-

polymer weight ratio of from 0.01 to about 4 (e.g., 1 wt% drug to 80 wt% drug). In one

22



anot her enbodi nent, ziprasidone may be adsorbed in anorphous formon a
solid substrate, such as disclosed in commonly assigned US published patent
appl i cat iwo 28@0@/€954037A1, herein incorporated by referemaB200d/m00yet

anot her enbodi nent, anor phous zi prasi done may be stabilized using a matrix
material, such as disclosed in conmonly assigned US Patent application
2003/ 01 04063A1 herein incorporated by reference. In a solid aporphous
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froma ohrmgphospénggweudxsmrusgms hosiqesnespsly 2p Rpsitde threngheyt the RO'(Y@C@ AS1 Wt %
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3% o

greater o drug) no nore than about 3 (75 w %
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(10 Wt % di9de foQs hah®098 “hnliitPhnothét BRBSAIGEnt TR P& & Nonihicta) O-
homogeneous, meaning the amount of dfug in pure amorphous domains is less than 10%
of the total amount of drug. -

Solid amorphous dispersions may be made by a solvent-based process as follows.
A feed solution is formed comprising the drug, a polymer, and a solvent. The solvent is -
then rapidly removed from the feed solution to form particles of drug and polymer.
Suitable processes for rapidly removing the solvent include spray-drying, spray-coating,
and evaporation. Further details of the spfay-drying process for forming solid amorphous
dispersions are disclosed in US published patent application 2002/0009494A1, supra.-
In another form useful for the present invention, the ziprasidone is in a semi- -
ordored state, such as disclosed in WO 2004/014342, herein incorporated by reference.
~ In such embodiment, the ziprasidone is present in a solid mixture with a polymer wherein
at least a portion of the ziprasidone is "semi-ordered." By "semi-ordered" is meant that -

(1) the ziprasidone is less ordered than ziprasidone in bulk crystalline form alone and
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polymer ratio ranges fromO0.1 1 (10 wt% drug) to 1 (50 wt%drug). In

anot her enbodi nent, the drug-to-polyner ratio ranges from0.15 (13 wm %
drug) to Wohotvhbogdi% drug). In still another enbodi ment pctrhig2009/000442
drug-to-polyner ratio ranges fromO0.15 (13 wt%drug) to 0.6 (37.5 W%
drug). The anorphous drug can exist within the solid anorphous dispersion
as a pure phase, as a solid solution of drug honpgeneously distributed
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anot her Tﬁagm Egﬂsmoné Q4 sdrfhCorBEES SRy HeanbRlled b CoRicRliandl dQMRiqhés N @
sem ordered state, such as disclosed in WO 2004/014342, herein incorporated
by ref enssdde characteripshvhetiisodinmsarial istonystalliner erAmpspleous s Iiperesphodiment, sol i d -

m xt ure_.w ' .eas . | t fi I Ldone is
TSk bl BANTBCNOS B Bafbed GALBORELER, Py dtatioraRAe o)
or der edhavirgnatdesst arsd prakehat haballfikl widgts btatalf hredght of at lahsrid -fohditha) oft dve C
rz’r;is ' asl gcﬁx?\%lerrlm?spe r%)?l%igljiedo {J)g.%giprtagi Ohe glﬂﬂ%lgfstaqﬁ#egforr-{)hﬁav?r?gma _\%lgle(r)fe d state

about 40 pm or less. The full-width at half-height may be even broader, and may be at
least 1.25-fold, 2-fold.or 3-fold or greater that of the corresponding principal peak of drug
in bulk crystalline form alone. In such particles, at least a portion of the ziprasidone, a
portion of the polymer, or both are in a' non-crystalline state. The polymer can be
virtually any polymer, such as the polymers listed above for solid amorphous dispersions.

One method to form compositions containing semi-ordered ziprasidone is to first
form a solid amorphous dispersion, as previoﬁsly described. The dispersion is then
exposed to a mobility-enhancing agent, such as water, and then treated, such as with heat,
to convert at least a portion of the amorphous ziprasidone in the dispersion into the semi-
ordered state. When made in this manner, semi-orderd ziprasidone cmpositions are also
referred to as crystallized spray dried dispersions (CSDD). In one embodiment, the solid
amorphous dispersion is heated to a temperature T such that T,/T is less than or equal to

about 1.0, wherein the T is a glass transition temperature of the solid amorphous
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be in the formof extrenely small crystals (e.g., less than about 200 nm,
crystalline ziprasidone which has polyner incorporated into the crystals,

crystal s wonbh@/fobgdg @ nul titude of crystal defects, or sewissoysseasd | ne
structures which take the formof sheets, tubes, or other structures in

which the ziprasidone is ordered but is not in the |owest solubility, bulk
crystalline formalone. In one enbodi ment, the sem -ordered ziprasi done has
cryst al slisphrtonan ¢hel pressnechefithamobilittsohanning agentapest Fepd Eppsdnerswed in he

sem -ordered ziprasi J Al . nm In
still aﬂ%tlﬁ T 17hnegr)r%o?%r?r%n? ?ln‘l%até?i%sﬁl?gr 8@2%5 @F‘%ﬁé@f%%@%g?g@{%ﬁs t hat .
are | esgemﬂmazﬁul&bibui(e ﬁﬁl(glasmrt]rahsritim a';f:c the amtatb atrmrplmubcddﬁpmsim'ln,in ttllrae%rssni:ei) ordered
zi prasidgne has crystals.that are fram about .20.nmto |e t.han out 200
nm Zi pr°§§]i‘%l8’ﬁ@r1 Fé"tta‘%soggﬁ%pg? &% making H?IBT?rgerﬁﬂd&%aTndcﬁg}F"é%‘feért?%ti cs that
are di styeAffing theithbafpasiishk iCinysieailordeeedzdinit dintidaing PXMRMspectroseapist al | i ne
zi prasi done having a_vol unme nean_ di aneter %VI\/D}) of about 40 mmor | ess) and
anor phodgalysipangsthersab techmigues) prg disclosedsin %A 0p4/O L4342 . YPEfer ed may be

denonst r at ed ARy He PRGNV, HRAEdonE GEUFIGH &R prasst ihRnGhREARPRES ZBrasaghdier a
material is crystalline ar anorphous. In one enbodi nent, ziprasidone is

seni - or dembubed ithrrecystndpetsint i Tdw zéprasidsing gndy thsnneledextrin §3n bg ¥ ¢ ¥¥isthHn pattern

havi ng at | east. one .pe W amidh b @iha@t | east
1.1 -fol "?’H@i{‘étb"?‘sgvr‘n‘ﬁ)‘e‘%giabgﬁ%rh?%gé’ga@pgéxﬁfﬁp%W@%asz. %r‘:g‘g{’%r{'e'%%’abul kK
cryst al Ifornearf ochsibacomples. YDbAotler akouple,40e riprasidoneemwl. the i lddgktrineredt h at

hal f - hei _ght e even broader nd e at least. 1. 25-f.old, 2-fold or
3-fold d'? aglpgg%(‘@? IxLyre oyt h‘?é’ecérf‘)?lée&p%oﬁ‘ﬁr SEPRRE 0% 3 SHRPIBFUE, 85 in bul k
cryst al ligigidone Bha@laQyGlodéiria Ugdwherktthe Lipfasidahe hiBthe dyclodeidtiinarein 4 he

zi prasi done, a portion of the polynmer, or BQ%C are in (3 [Pﬁn-g‘r ystal line
state. Hirgensionywith %Sﬁnﬁ@eVifPf Géﬂ‘,’]‘{)’}eﬁﬁ’r% et Aisparsion @GPMhe 5d15§/‘ﬂer S
listed 3baye hOenP i FbIGRRIRP MRS RA Rl Snd QRBivERNROSE ERIédRkiFin. _
conpositions contal ning sem -ordered ziprasidone is to first forma solid

anor phoPertidupersinples af pycdedesuinl yindedsc ra-bysdodextiia, dPspelpddxtiin.i gnd hen
cxPo5ed L. R SRk A, S0 B R Fonn bR =
zi pr asi %Qée}moi_dékt}i&em%@p&rﬁd]%d&&&@lk&ﬁ&d%@&é&%ﬂ? s&dhadLhy répydle in this
manner, sém -orderd zi prasi done ¢cnpositions are also referred to as
cryst al If-oyetbdeprimy @yidmdypiopyeydedsngind,CSDON0, | tet@ne oentsHiamshstitutede sol i d
B-cyclodextrin, and sulfoalkyl ether Cyclodextrins (SAE-CD), such as sﬁlfobutylether
cyclodextrin (SBECD). | | -
Simple physbical mixtures of ziprasidone and cyblodextrin are described in, for
example, U.S. Patent No. 5,134,127, herein incorporated by reference. Alternatively, the
drug can be formulated by using a film coating surrounding a solid core comprising a
release rate modiﬁ.er and a SAE-CD/drug mixture, as disclosed in U.S. Patent No.
. 6,046,177, herein iﬁcorporated by reference. Alternatively, formulations containing
SAE-CD may consist of a core comprising a physical mixture of one or more SAE-CD
derivatives, an optional release rate modifier, a therépeutic agent, a majof ponibn of .
which is not complexed to the SAE-CD, and an optional release rate modifying coating
sufrounding the core.. vOther cyclodextrin/drug forms contemplated for use in the

invention are found in US Patent Nos. 6,232,304; 5,874,418; and 5,376,645, all of

which are incorporated herein by reference.
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anor phous dispersion is heated to a tenperature T such that Tg/T is |ess
than or equal to about 1.0, wherein the Tg is a glass transition

t enper at ug@ 20d9/fobassol i d anmor phousdi spersion in the presergp08d080ie
nobi | ity enhancing agent, and T and Tg are neasured in Kelvin. In another

enbodi ment, the solid anorphous dispersion is exposed to water at a
terrperature above the glass-transition of the solid anorphous dispersion in
t he presenceA(mbthehelSvfat dorm Détziphsidare iset rombinagen mikzintisiders apd dfer ed dr ugs

and tech nl'é:ﬁllligxsnﬁf Ve ,rﬂxsa%nk%? ' tfhs%tluhtllﬁ?%é 'agern?ss lnqmag §uﬁfe%t9nrg? ?ﬁ Nisnitbder ed

state (| oscopi ¢ SIS an echni ques) are
di scl osageritf sWB Hﬁmﬁ4a@nlcsamdsa(asmmp@s citrienaoid zrlct)glmodgrv@ld),sef ul in

th t d i
The of pEREFRARY A noSEbtIBex BPCH Fan SBRCR vaVYELy o kB2 one

with on o%ﬁ&ﬂ?@ﬁylerﬁ%h&s}(mharw&lﬁhm %ttﬂl@ﬂ%st&@ﬂpdlh@&y@&vyleﬁdwbmm may form
an inclusion conplex. |In _anather exanp t he, zi I’an] done and. t he
A

cycl ode%ﬁtﬁl‘sna]éfb’bSlilanatef)I*R}‘@Flﬂ‘é’lllp'l‘i‘?’x%’lﬁ‘r'éPQR/h’thﬁ TRECOPHAStIRERING Apaler %exanpl e of

a conbi natd:ang of 14 Eﬁaﬁh&f)gﬁeﬁ} nghoficdidh! RASHLI$I38AN SwNBILTi& iddofpokited asi done
and the cycl odextrin-are | per sion wi th one another, for exanple a

spr ay- dheeih b.br @[ﬁ@r«meo r$UGlSB{1J)lb111AQg agents 41e keown in the artesnd aTWQ@PUHéR‘fbr in"
(r:)elile(r)?ie%g?q dedh @}t@d‘%ﬂ? %}‘&ér&%ﬁ‘ﬂ ertif] odextrin. Particular exanples of

inc a-cyc -cycl odextrin, and g-cycl odextrin,
Exenpl ary derTheahprmaormffomyﬂdtmdexﬂw methasdsj hck@ndwlnsagedompcﬁfylad hrpseat ed

b-cycl odextrin, nono ol.yhydr oxyal kyl at.ed. b-. |, od .
hydr oxyrb‘P"&ﬂS}‘P“ @aszfBH&gf)ElpHXe( %Vd?ro%gﬁr%ﬁvp?glep d@g%ﬁ : ﬁ;ﬁt{crclorr}i’l &?}p fg ¢ ?‘Z or
hept a- syhst bd Wkl & eyfbindend diskolutiiid rate nhgravddy formt hbzxpc@sﬁionde)xtthe: ns - -

(SAE-CD), "such_as sul fobutyl et her cyclodextrin hysi cal
i xt ur esolybilipy-RRIgY ol z&?ﬁa‘l’&?lﬂoﬁﬂ SX{QNR O MOTHR Eﬁpftﬁté‘%i‘ ‘i”ﬁ‘b rr;:)I e,

U.S. Pat ﬁ%%lgh%nonﬁnﬂ%ﬂori 34 mezh‘ﬁ raﬁ_'}' PhateBaOKR\Nah @tk d/thhElk @iRibReof sﬁﬂv\tlﬂg natively,

the drug formul ated by using a filmcoating surroundl ng, a.solid core
conpr i sithegrate atevhiehsziprasidenanenstaliizes of peecipitais fony #F agpeapscaaliftion th"é i scl os ed

in US. E}‘;ietr%Puratl\ﬁ)w@\ 8?&51&&7@ pxpeE ltﬁldnniﬁﬂgﬂ&rsas LREbID Yo l?sfeQBQﬁ'@ﬁosage

Al t er nat'tR& imul ati ons contar ni ng may consist of a core
conpri S|f45tg1saofphg'presait imvextior ghoofd emimeny inrtbe eerSARhaCheayedd nejtchomisallyn

opti Cmalrearcte lv?t %ﬁ)ra{s? _o%e ﬂloa(ljnl a]:cfversé mamtler}elgealg}xe.alflx%z'ac%ufle &ﬁ?tabce%tam, Qhd RREt on of
least some solubility in aqueous solution at physiologically relevant pHs (e.g. 1-8). The
precipitation inhibitor can be neutral or ionizable, and should have an aqueous-solubility
of at least 0.1 mg/mL over at least a portion of the pH range of 1-8.

Precipitation inhibitors may be polymers or non-polymeric. Precipitation- -
inhibiting polymers suitable for use with the present invention may be cellulosic or non-
cellulosic. The polymers may be neutral (i.e. substantially non-ionizable in aqueous'
solution) or ionizable in aqueous solqtioﬁ. For example, precfpitation inhibitors used in
the present invention may be selected from neutral no.n-_cellulosic polymers, ionizable
non-cellulosic polymers, neutral cellulosic polymers, ?nd ionizable cellulosic polymers.
Of these, ionizable and cellulosic polymers are. preferred, with ioriiz.able cellulosic

__polymers being more preferred. Also preferred are polymers that are "amphiphilic" m
.nature, meaning that the polymer has hydrophobfc and hydrophiiic portions.

Precipitation inhibitors that may be useful in the present invention are well known in the
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which is not conplexed to the SAE-CD, and an optional release rate

nodi fyi ng coating surrounding the core. Oher cyclodextrin/drug forns
cont enpl akedodoRipogsge i N the invention are found in U S pBPeligstooDg42

6, 232, 304; 5,874,418; and 5,376,645, all of which are incorporated herein
by reference. Anot her useful form of ziprasidone is a conbination of

zi prasi done and a solubilizing a npl es of solub|I|Z|n8éﬁgents

e

i ncl ude astantzee descrbedy fpressmple mgb%rnuyl-‘zmé patgat apatisation 208¢/BYR0EI AL ds (as
exanpl es C [ t; hygerides;
gl yceri g8 g}éﬁg l?’\%%d%qeln%%e%y zgﬁ)szg?\dﬁp’ F%x@gﬁ%@ er%t: (Irerf etrs and

t hei r cdpodityimetheir estoetidstbynmefeshen. s; poI yoxyet hyl ene sorbitan est ers al kyl

sul Tonatco. RAgaRiel LS AR BO0I WO SBRLA SR L RERIRY | 2 °

i ncor porralesht Heseindluly: rsidesxepepyl metibl saluwselalcatauagswgems(}mmkmm in the

art, and any known such agent is_conte ted f use in e sent
i nvent i dydroxyeropy pf%?é}iyéld‘r‘? ulpgg tﬁmhé]@}eoﬁ{nﬁ’{a ?’ﬁ'(')‘lféhyl k‘?ﬂ{‘g %FR]G dosage

forms of chif)PrceRBle hEAaR thmamaycnﬁ)efnydwymgpr by 211bsdTRERate
preC|p|tat|on|nh|b|tors ccordingly, i't may be use to conbi ne the
di ssol utphtwlatat ecliuigse oacstater siimelbtate i(BAT3i aeliveoser aqetpse st@)‘leﬂlﬁh‘l‘li‘t?yﬁp‘?rpr oved
formof S e or nore precipitation inhibitors. By a

" preci plct%f @?%ﬂdcgﬁﬁq é|/i5thﬁ)ﬂrgi'la(&ps meant any material known in the art that is
capabl e of slExeinplyryt henieizablet colhilasic ofymzess dorledec ﬂly’dtoaypﬂomds mgthyl

recipit s froma u olution t
gl pragl &gﬁéos%?%&t%@gﬁtgﬁ ?Pﬂ OB egt%fla%a ur% (ri use y rﬁ’éy r(}fg'age f or s
of the Remses mauyntcemnoﬁehqwdfbxpahymmdhyl| mmmse,samexydwl tdiimjoselo not

chemcally react wth pra |d ne in an adverse manner, be pharnaceutically
accept atfrgategid hydinxyg y "é]%}’ celilodg: sol ubility in aqueous sol ution at

physi ol ogi Calﬂxxmf,ﬁ}ﬁr\@men%& ﬁ&yaerslnéii)de vmp&'&ﬂﬁiﬂsmnﬁ%'b{)&f}mh@%hhgor can be
neutral or ionizabl’'e, and shoul have an aqueous- sol ubi e{]of at least 0.1

my/ L o\sebstlazentsesfshydao%rqlkﬂwybarxy{ precyshicamidgepdlyvinylgalcgholscthay hayeiahn
i nhi bit . 7 i i i | Ng
polyner S8t T ARE AR 8 H RN TR ed PRR QLR PR IENIHIOF1 ¢ or
noncel | ulcobolc. poynenylolageteres avpglyiversnepolyeinyl(i p)eTollslgbst aalyoay¢thylene-
non-i oni Z ble in.a UE,‘OU sol Ut i onj | n n. For
exanpl e PORPEERTBRYIENS §RP ? P31 tacﬁ’sp“lljsed béiBbinfer;" pBJERGHRe S

alcohol copolymers; carboxylic acid- functnonahzed vinyl polymers, such as the

carboxylic acid functionalized polymethacrylates and carboxylic acid functiqnalized

polyacrylates such as the EUDRAGITS® manufactured by Rohm Tech Inc., of Malden,

Massachusetts; amine-functionalized po]yacrylates and polyrhethacrylates§ proteins; and
. carboxylic acid functionalized starches such as starch glycolate.

Preferred precipitation inhibitors include hydroxypropyl methyl cellulose acetate
succinate, hydroxypropyl methyl cel]ulbse phthalate, carboxymethyl ethyl cél]ulose,
cellulose acetate phthalate, cellulose écéta_te trimellitate, hydroxypropyl methyl cellulose,
polyvinyl pyrrolidone, polyoxyethylene-polyoxypropylene copolymers, and mixtures
thereof. | | |

| The combination of ziprasidone and precipitation inhibitor may be prepared by

‘methods known in the art such as dry- or wet-mixing the drug or drug mixture with the
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the present invention may be selected from neutral non-cellul osic polyners,
I oni zabl e non-cel lul osic polyners, neutral cellulosic polyners, and
i oni zabl g8 Gig(gs%lo%ﬁ' c polyners. O these, ionizable and ggelhbfshispP! yrrers
are preferre i oni zabl e cellulosic polymers being nore preferred
Al so preferred are poI ynmers that are "anphiphilic" in nature, meaning that
t he pol yner has hydrophobi ¢ and hydrophilic portions. Precipitation
i nhi bi t rezipitadén richibilee tosfiml thie nconipesipores evitxingpectisen irchalenghylsickhown i n
theart and are descri beeg, f or .exanpl e in U S published patent application
2006/ 00FRTFESSI& 25 J¥Fdt 35 g‘s"““%ﬂ%’r 9IRS ppl i cati on 2007/ 0190129, bot h
EI( Wn: ch ar eﬁln?}grm@yaetlad bBeé’rﬁilﬂyddntot b&pﬁreemucrompoelslobslylonfemer;emgt

enpl ary cel lulosic | ymers that are at ast_partially i ed, at
physi ol é¥icetgny hféépéwrom% maﬁéFYUEé‘muﬁﬁ'&ﬁoBgi}ﬂ? DB ERL TS 'ggﬁezf bse
acet at e nHGe|NaL ﬁetér’dgm COMEhiRY P andBhiNg fr6dessts @igabifopaset e
(HPMCP) , carboxynet hyl ethyl cellulose (CMEC), cellul ose acetate phthalate
( CAP) Mydreopcwnbpwnm prg] discassed Invse felbeinakechpianhetl dlt ke cliepy acet at e
trinel l c?cn%e @Dustrl%?Phwn? ? 6%%@}128& e "ﬁﬁhéogﬁ)loﬁérﬁ of"‘ﬂ]@ &)ﬂw F'i ifre acetate

I sopht ha non-1oni za ellulosrc poT ynmers i
hydr oxypfagpysb bmebrhbinectby do- osweagmmdatmg(pﬂﬁlvm hydr oxypr opyl rret hyl

I ul h | d hyl
et hyl el | UbSke TYBPETET ) ol S mecBra PR ielR PR, GRPBERN ot hy!

cel | ul oggated fOMBaiipYe By a-spRly| dryiagiptoeel WithraSpreipitatida-imhibiting polpmeer s and
copol ymers havi ng substituents o hydr oxyl , al k}/l acyl oxy, .or _cycljcam do;
pol yvi nyhe FrRisks|may Rateither &pesid P%’aﬂyS’élspBF pprgigles roft somier O‘Ihérpgﬁ{“ its in

the unhxgmldxﬂ@a,cﬁ\ésQeﬁbrp%sﬁm%g))rmcmde%hsewnmé& al cohol polyvinyl acetate
copol ymers; polyvinyl pyrrolidone; 'pol yoxyethyl enepol yoxypropyl ene

copol yners, &heemene H@Cmﬁﬁm%rbsmf puyyernytidels pbeyweight raticcehol

copoly Xyl.i [ e I rs s the

ar boxry?w?ﬂs'g%?%q?ué“skﬁé}%‘%ﬁ JBG) 0RF mhae ot o, BEl0gE IR ME®

f unct i opekipitztéh iplibitercis ylpatyamr,smcﬂarabbl tbhpolElUEﬂA@rﬂ'@(mGhmngﬁanﬂ@mtEd by Rohm

Tech In ssa husett al.i ze yl ates and
pol ynet ﬁéér( lgﬁwgggwbﬁ’d{ "é?fa PE; ?r%ﬁ?(yp%a“am (1(I E@ﬁ%t“l%o‘%a P zlé%%s)t ar ches
such asagd éfefi hodd M@,&lrﬁily?at least 1 (at least 50 wt% polymer). '

Solid Oral Dosage Forms:

The solid oral dosage forms of the present invention may be in any of those forms
known in the art, for example hard or soft capsules, sachets, lozenges, or tablets, in
accordance with the present invention. In another embodiment, the oral administration
may be in a powder, bead, multiparticulate, or granule form, such as in sachets. In
another embodiment, the oral dose form is sub-lingual, such as, for example, a lozenge.
The solid oral dosage forms of the invention may contain a sustained release meaﬁs, a
delayed release means or a slow-disintegrating portion. In the case of capsules and

. tablets the dosage forms also may comprise buffering agents or may be prepared with .
enteric coatings. . -

The effective daily amount for ziprasidone when administered orally is in general
from about 10 mgA to 200 mgA per day. The total daily amount of ziprasidone can be
adjusted by a physician of ordinary skill in the art, taking into account relevant factors as

is known to those of ordinary skill in the art, for example the patient’s weight or the
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Preferred precipitation inhibitors include hydroxypropyl nethyl cellul ose
acetate succi nate, hydroxypropyl nethyl cellul ose phthal ate, carboxynethyl

et hyl celyply 90521’0%:&@' | ul ose acetate phthal ate, cellul osep ?ﬁf;ﬁfo?/ooouz
trimellitate, hydroxypropyl nethyl cellul ose, polyvinyl pyrro I done,

pol yoxyet hyl ene- pol yoxypr opyl ene copol yners, and m xtures thereof. The
conbi nation of. ziprasidone and precipitation inhibitor may be prepared by
met hods skmlwl of thet@NS afflictuc IThisstotdt Yailycrmonmt efidipriasidorieraaydbeigiven indk ug -

m xture w r t|o inhibitor.to form Siti M xi ng

pr ocessegg’gﬁen%rl ﬁ?ﬂ‘ﬁ ‘gﬁ?@f‘c fef‘ﬂ ’etggf%ﬂ ‘%Qy\ﬂg’l"\’ma@h\ﬂ@t&g’?’ng% dpﬁm‘%nd

coat i ng R ACESGEM twidl dokdsr BRY AdcoRIiRAy ailidfeckoli@ ofdl @PRAEE fdrhfofRRTPOSi ti ons
of the present invention. The m|ling process may serve sinultaneously as a

mi xi ng [preserts invieptiqrh @referebly nearézing bstvien Hbtegd dpredidene eph@hmedhal - ni xi ng
and mi |1k da}gs,wngc el'%ﬁ%bxz‘ﬁ stoﬁg el 184 U?cﬁm' azc%.laﬁ, Rb BREALhb RV e
Lac F ‘%

di scussed nore f heory and Practl ce

| ndust r um\renﬁhacmmnys 2®r49, 69 or &@8&)& zifheidemeplorrenther @flqumeerttoﬂnp@ghd | ons may
al so be ¢ ranulatl ocC enbodlnent

t he com?lrﬁgﬁa@ﬁ?or ﬁﬁ%@rgseﬂéﬂve'g 2 Logiping hg@#&o&{g?g r%@ Zlgra? i “for exanpl e
by a spray dﬂxylaa@iupﬂ Q@eﬁesactb\netlhgxadlpme@olﬁﬂ o)1 |dosngerfbmhn awoghmg)ltcyrm The
particles m i ther rasi.done .crystals, articles of so ot her

form of BYeBH F’&QS 8f%’83‘|11at to AR PRI EC! %"’g"‘%ﬂety fc | BEUXE FPRBYMB ex. The

amount  QkcipfeR] dipbRdih®6n the kit FemuldYn VALY ad\isiategrantsBindérs Hivofinds, 0 Of
zi prasidone to precipitation inhibitor may range from 100 to Q. 01. \Were

the preduffersadilusats; aplpwsi fubricanss, swselEyipe agents. dhigkening agents. pesl ghdantst o drug
wei ght S%BJ gk?pléﬁt | &85 SerlYe SRulki gfe lfl‘ﬁﬁﬁanszoY"t e@aﬁ%ﬁé’ 8" Yoth g‘ﬂﬂ& Qﬁ@f erably

at | east eas_t 40 wt % pol yner), and even nore preferably at | east
1 (at Ielmttegﬁhtwt%pol ynmer). Solid O al Dosage Forms: The solid oral dosage
forms of the pres inve

' f h
art, for exafTsIgamy éClglengOS]p{: a{ QY F Fan{s ﬁnxﬁ cﬁﬁer& hf‘ﬂ?e?s oatix nﬁ?e?ﬁ’&rl n the

capsu '0zerniges, ets, in
accor dare@plking atgbz&s,psroaaﬂmersl, mge:reﬁatso nubnlcmtarglidhﬁs ﬂmmmhtsmnd so tfoxeh or al
23 21 hmaz tn;ag{tllgeggﬁtg?% ctl)xf?tﬁ}ngryap Oc\)l\sgse gnd E]etz}a;gicalrglunll(}uln sale’flttho(\:lltJ lag versely affe%{n?' nule form
the properties of the sustained release dosage form. See for example, .Remzngtons
Pharmaceutical Sciences (18th ed. 1990). '
Conventional matrix materials, complexing agents, solubilizers, ﬁ]lers,
disintegrating agents (disintegrants), or binders may also comprise up to 90 wt% of the
dosage form. |
Examples of fillers, or diluents include lactose, mannitol, xylitol, microcrystalline
* cellulose, dibasic calcium phosphate (anhydrous and dihydrate) and starch.
Examples of disintegrants include sodium starch glycolate, sodium alginate,
carboxy methyl cellulose sodium, fnethyl cellulose, and croscarmellose sodium, and
crosslinked. forms of polyvinyl pyrrolidone such as those sold under the trade name
CROSPOVIDONE (available from BASF Corporation).
~ Examples of binders include methyl cellulose, microcrystalline cellulose, starch,
and gums such as guar gum, and tragacénth.

Examples of lubricants include magnesium stearate, calcium stearate, and stearic

~ acid.
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anot her enbodi nent, the oral dose formis sub-lingual, such as, for
exanpl e, a |lozenge. The solid oral dosage fornms of the invention nmay

contai n aypusieronRd rel ease nmeans, a del ayed rel ease neap$/18%008000442

sl owdi sintegrating portion. In the case of capsules and tablets the dosage
forms al so may conprise buffering agents or may be prepared with enteric
coatings. The effective daily amount for ziprasi done when adm ni stered
orally is inggengieal of rpma{mlvbs 1hchigéd t5olfiR80 (amAapidoxidbmy), Butgratedt al dail y

anount of ziprasidone can pe ust.ed. b hysi of grdinany skill in
the art hy(irakﬁﬁ’g‘e%t'b“t&fé@g R’Edr pslfre b?%@ﬁ‘(?ﬁ‘é’x’aﬁkgg%ngbvﬂ’y? opat"?%se of

ordi nar E@W ;Ldraﬂen Bdagylaldoholl M6 s6didmmkmzohfee patient's weight or theseverity
of the liction. This total daily ampun |done may be given

of
in a single EKal’dﬁﬂ?S efcaticrgkiag agwseqré'ﬂlgm190111‘%%1“{05'[0&}46(?&8 3F1%frount is from 40
MA 10 160 mpf 2RbhlestiGia ?%Qchlél@ntts qﬁsé?ﬁ)l&eé'd iflaNe Slﬁ%ﬁhrd@'eré%e)’dosé’geum t of a
solid oral dosage formo pres Invention preferably contalns between
20 ngA firpisasildoingerivd, ﬁclums\tlmpwa&kd@\mm the éﬂeﬁﬁb?r?”h exgipicats sk dosage

form accordi ng to,the nathod 40, 60
or 80 mg%p'ﬁ{“ﬁ&‘é fubrcants: flavorass he(ri E(SF nlﬂdg %g&tusle? (grrgé%tlgﬂlg ioﬂé a‘ Sgiasxﬁge f or m of
t he pre%61%1chlm&ﬁﬂmtsanltlﬁmnﬁcazlefsely}aﬁectm/%h@proﬂzﬁﬁesmhe:ccpmasltdmme I n addition
to the active |ngre|ent S?|Id raI dasage  f,or s ccordl ng to this

invention may be f oY%l ed i ; de—a vari ety of -one or nore

conventi onal Tﬁé@hﬂk%@h%os@ew&ﬂdémrmgtmss@mh rite lifiploatd Gnsolubilith- as
di sintegrants, binders, flavorings, buffers, diluents, colars, lubrlcants

sweet enllmgoagbfn@ of ﬁl%ﬂé&?ﬁﬁ@%d’érh‘é er dhen ghei Gaak of asgapirl dmmsdigtg s can
Serve In}j lgﬂsg ol cmﬁre' JYded jn FRE fXR! $o %eﬁ%hh@'d?ﬁiﬁr tRNdbsaleSforth 84 ant .

Gener a excl prrents such as surfactants, pHnodifiers, fillers, matrix
mat er i albs mcﬁiliﬁlﬁpﬂ esingg sagemtd; releask (opidelayed 5616%513 giueﬁar&esformw@mpéléms ghe glidants,

T o R ol PRl S BR Rto b b OMREY ! PRRFIIAOY, Wl VP Cal

properties o e sust al ned rel ease
dosage {embinathge withr aﬁ)(n&m]iﬂdﬁte Relmsagpmnbrs dPhapmden:t i c&lst@mdemt@sc (18th ed.

1900) SR NSl L R Lo TG SR >

conpri semh 10 nPhib130@QfatiVé180 oral immediate release dosage forms of the same.
ziprasidone dose. The sustained release dosage forms of the present invention resulting
in a lower Cmax possess a slower rate of drug release from thé dosage form. In this
embodiment, the ziprasidone released from the dosagé form is preferably in the form of
the dissolution rate-improved or solubility-improved form, or both. Preferably, a
sustained release means in a dosage form of the present invention releases no more than
50% of the ziprasidone therein (within the sustained release means) within %2 hour, more
preferably‘ no more than 50% within 1 hour, subsequent to introduction of the. dosage
form containing the sustained release means to a test media containing 900 ml (0.05M
Na,HPOy, 2% SDS pH 7.5) at 37C, with stirring at 100 RPM.

In various embodiments, the dosage forms, methods and kits of the subjéct
invention comprise a sustained release means. Such components, when incorporated into
the solid oral ziprasidone dosage form, can be any of those known to a person of ordinary
skill in the art. Exemplary dosage'forms include erodible and non-erodible matrix

sustained-release  dosage forms, osmotic sustained-release = dosage forms,
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dosage form Exanples of fillers, or diluents include |actose, mannitol,
xylitol, mcrocrystalline cellul ose, dibasic cal cium phosphate (anhydrous

and di hydgatedemoslyst arch. Exanpl es of disintegrants inecygggdoedodsp starch
gl ycol ate, sodium al gi nate, carboxy nethyl cellul ose sodium nethyl

cel lul ose, and croscarnel |l ose sodium and crosslinked forns of polyvinyl
pyrrolidone such as those sold under the trade name CROSPOVI DONE (avail abl e
f r om BASRldRartieniaies, gy . dosesnioras compringiat snterieicoried wetehy Pudef9satdose,

m cr ocn%@ J,éx%scﬁﬁa'eh #o?%?%m?lteafncﬂ S. %ﬂﬁlusg ateMC ﬁéat%aiooglé)mm@@d

tragacan €s 0 cants’ i gne um stearate, calcium
st ear at ayprand . st earic acid. Exarrpl es of preservat ives include sulfites (an

ant i oxi dant) but rat.ed uene ut.yrated h e,

benzal koni umEAS tEP m ﬁf/? % S 45 8%¥lle oﬁg?%ﬁ%glb?%%%?r%al cohol and

SOd:jum tﬁ%ld l)@é\ls&meﬂxadlﬁﬁe@%sagﬁ fe., IB)Cﬂil@r&gb]agemﬁysls@Iﬂeaﬁl dquesis-drodiblede silicon

oxi de and | act ose er conventional excipi.ent, din the

sust ai n@watsr-swelabiaraquequgsaiublssin theisense Hf/gﬂ?g B‘ﬁm F%é{%fﬁ]‘? ”8' ﬁﬁg

wel |- knoitgor fbit I}Pp@é atefBRE @AY thePr&tile @M hS aGH6FbAS tdiodiFB HeS, | ubri cants,

flavorants, and so forth may be used for customarg pur oses and In typi cal
C

amount s palyiesamatdy arffeieytlysiceeseierqgiantas disselpian: | W #gbsi tions.
Sust al n%ﬁueou é%se v'¥€ éntatﬁ(g.;lelro)g!b?ey %ﬁ'ﬁ%icerﬂa%ﬁx F\Q@Pﬁ WA mam%fana dosage form

conpri si 1 'SSO on rate | or solu tyi nproved form of

zi prasi dqmm:awdﬂm del gh’&natnh'mhattdneramth«ziprasidom;rilfhe@huwm’éd'pli@le rel apse oral
capsul e dosed in e fed state. To attenuat : ge form can
be nodi fHE %@fi'f?dltyaf’r%({ﬁ’tséf’ eh%die IPPEIAey dLP eraeﬁ A d' a&V%g%ee gggg’gg&f orm
conpri SiofRgse, hﬂrdﬁ%%&ﬁﬁdlhxh@the kréleRe bNFpravidonead t}mdnubmhméryof rmar oved form of

zi prasi done, eit

|
portion Eéf‘mﬂeﬁf’ﬁséichég@cg)g E’(Sé‘lf%n%%?grgvg‘gtgégep%w r#ffa%f@f?gﬁ Ir%:“le‘éétel 2a5€

Zi prasi q@p] Ak Jnaqiﬂiauce BfPﬂ'h‘?mh@V\QOq‘ B&itieh, 20be observed serum Crax in
manmal s relative to oral imedi ate rel ease dosage forns of the sane

zi prasi done ddww.ingedicaiuefithe Matprseplesmadisdate YaemuvdRblenerogibss ont
! nvent ! %Qluf)l%s;%l]);rhag which may generally be described as an osmopolymer, hydrogel or

water-swellable polymer. Such polymers may be linear, branched, or crosslinked. They
may be homopolymers or copolymers. Exemplary polymers include naturally occurring
polysaccharides such as chitin, chitosan, dextran and pullulan; gum agar, gum arabic, .
gum karaya, locust bean gum, gum tragacanth, carrageenans, gum ghatti, guar gum,
xanthén gum and scleroglucan; starches such as dextrin and maltodextrin; hydrophilic
colloids such as pectin; phosphatides such as lecithin; alginates. such as ammonium
alginate, sodium, potassium or calcium alginate, propylene glycol alginate; gelatin;.
collagen; and cellulosics. By “cellulosics” is meant a cellulose polymer that has been
modified by reaction of at least a portion of the hydroxyl groups on the saccharide repeat
units with a compound to form an ester-linked or an ether-linked substituent. For
example, the cellulosic ethyl cellulose has an ether linked ethyl substituent attachéd to the
. saccharide repeat unit, while the cel]ulosic' cellulose acetate has an ester linked acetate
substituent. |
A preferred class of cellulosics for the erodible matrix comprises aqueous-soluble

_and aqueous-erodible cellulosics such as- ethyl cellulose (EC), methylethyl cellulose
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in a lower Crax possess a slower rate of drug release fromthe dosage form
In this enbodi nent, the ziprasidone released fromthe dosage formis

pr ef erawaOlzoogt/lr@@smor m of the dissolution rate-inprovedp@hi/iB2009/000442
solubility-inproved form or both. Preferably, a sustained release neans in

a dosage formof the present invention releases no nore than 50% of the
zi prasidone therein (within the sustained rel ease neans) within.V hour,

rr:c)r ehpr éh@@bl(}}rh%ymﬂlﬁl tdeHnloBOUCMENRi parboxymethy! sethwleellidese (8ME®s oduct i on
of the e r n t di
cont a nigoagl HEGEREG ReBiEo YRR Elul St PO TAMRI? R TECR
108 RPMphihalatea(CAR)S celidiowi amtatestrlmdhlaaﬂdﬁagé hyﬂm&ypm}yﬂ noedisyl avetluleset s of 't he
subj ect r| se S h t wh

> or oo HPYES: heGo BT h SRRl BB R Aoy RRDE, o, e

t hose k'&@l\NﬂogeO aBeter S@dtiate C(Hﬂ"M@AS), Skydrbxylpfbptyhemaﬂhyl delealopd adogtatiosage
fornms include erodi bl e and non- le matri x Sﬁtal ned-r el ease dosage

forns, &dmeiitate @PM@N‘Q@&“? 61}‘%5%’@0%?%@3”‘3?%13#5 iparticul ates, and dosage

forms conpri g &gt]&lmar@rﬁr@feh@d Q& GhubPESIuloskS BorflPSRY QariAUs BadRk Bf Qﬁscr i 'bed,
for example, 1n US | 1shed patent application 2007/0190129, supra. In

one embodicosytMW Hess dmalg@qlﬁ% tor> 9,800 daliend@ng highoriscagity. A Weareater thfl yner i c
MRt rix %g%@@ d%ﬁf%si ﬁi’ G'\nglgﬁﬁﬂﬁa]%/oarvgi’]ab?é’lo@&r'w?c,roggL F[k’&l(f@&lﬁfr?éﬁ ifcli&ANt

aqueous e or er SWe |'e or aqueous e sense of
bei ng eltK&Browel\{mn“mDéEDTM serds| BB) ES,oElﬂL‘é,sEISQIa%I andi Klmlr\é Mtlerhlgr

requiring the of an tri |
suft of aepy: BPERG Feferos Torod BaRIatr Brmutr WRRA” SRR B RT00N: The
?queous ebb%&aﬂjﬂ}ﬁfelf&fﬁaﬁl lﬂtthlstghﬁlpﬁkfr@d‘lem/[ETHQiQB[EMIIC sdTRsy IO(her:rﬁOhh&scm\l@fjer and .
orms an aqueous- SWo or "matrjx" Th
aqueous 2¥3ilsbledppered s HRMy MJHQFI@"’ ehpdeisy MRE éLéSEﬁﬁgﬁﬁéégP% ggnas!m gggr sese
or di Ssgln\ésam'eﬂt tRePINC hAATRIY vQEosWemeémﬁg ﬂxlﬁb/t}ﬁ@ri;‘,cbgbl bng 2thevip! ease of .

ziprasidone to the environnment of use. anpl es of such dosage forns are
wel | kneeintiomof the HAMC xe;e»@terfns)iesaesbamb@t 18P preferrdHIYCais 08¢ dhd

v or - SO RE SETRRY o EpOv) b Bt AIREHPRIC Y B BES TN B pol yrer
whi ch. nny(sgelmarMIEITHOﬁId@sléwOMd as an osnopol yrmer, hydrogel or .

Other materials useful as the erodible matrix material include, but are not limited
to, pullulan, polyvinyl pyrrolidone, polyvinyl alcohol, polyviriyl acetate, glycerol fatty
acid esters, polyacrylamide, polyacrylic acid, copolymers of ethacrylic acid or
methacrylic acid (EUDRAGIT®,i Rohm America, Inc., Piscataway, New Jersey) and”
other acrylic acid derivatives such as homopolymers and copolymers of
buty!methacrylate, methylmethacrylate, ethylmethacrylate, ethylacrylate,
(2-dimethy]aminoethyl)methacrylate,'and (trimethylaminoethyl) methacrylate chloride.

The erodible matrix polymer may‘ also contain additives and excipients known in
the pharmaceutical arts, including osmopolymers, osmagens, solubility-enhancing or -
--retarding agents and excipients that promote stability or proceésing of the dosage form.

~_ Alternatively, the sustained-rélease portion may comprise a non-erodible matrix.
In such dosage forms, the ziprasidone is distributed in an inert matrix. The drug is

released by diffusion through the inert matrix. Examples of materials suitable for the

inert matrix include insoluble plastics, such as copolymers of ethylene and vinyl acetate,
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wat er - swel | abl e pol yner. Such polynmers may be |inear, branched, or
crosslinked. They may be honopol yners or copol yners. Exenplary pol yners

i ncl ude ngbuo@doyss@ccurring pol ysacchari des such as chi pichaslddbeagan.
dextran and pul | ul an; gum agar, gum arabi c, gum karaya, |ocust bean gum

gum tragacant h, carrageenans, gumghatti, guar gum xanthan gum and
scl eroglucan; starches such as dextrin and maltodextrin; hydrophilic
col | oi dsmstmﬁha%lapem@thﬂ m?ih@s:ﬁNatcpﬂ@lxmsﬁchom‘sm}'le‘éﬂqrmena"dap@iyﬁbxlé‘se’such as

anmoni u I t u p a e glycol
a1 g1 nat e AR Bonir o HlenPel 351 Rlost MhahME: ShQ? fr REGRHERT 2 ¥ED
cel lul os;ﬁ)lpoh)ypyaroltdbad: (hia«s klnewn aso diospoadtions); rapd claitp ncopfpoands, suelt aa porti on
For m an GEGH PARBIRBR M e HEY 11 lebaTSerreLanees b de e lRe e

cel I ul osfughétil Renmdtdrid| TS chease a1l FhdiRe of Plﬁﬂmdc)etzbrysledmhqmanme nt att ac hed
to the saccharide repeat unit, while the cel| ul os c cellul Oiﬁ?l‘”&a"’?et ate has

an ester |inkdwsdaengaembediment; thgspgtained rﬁ}eéﬁeéjroﬁ%ﬁf 813, SAMPSeR °dRics for
the erodgpl @, gﬁ% 5+a>§1dspermral oqsauaem@édﬁnéﬁemmr%o;aeﬁkqaﬁﬁﬁm@ R Wioe

cellulosics s as ethyl cellul ose met hyl et’hyl” cel | ul ose( VEC) ,

car boxymatSIth%:@ﬂ :| mam@o(mnm anddarvﬁwgw tWigh of2 dijuest| Inang smbpdineay |
hydroxye l. ~ehy I | ose
acetate |Eo1 ({(mg ) %Iotglgo%ﬁe'g)% ta @eﬁ ?ffsf%#él }r&%\d leng E&hd ¥ _
hydr oxy mahpyér rratahydqenccahbadime, theiEipEasidohey dhrio tlyepfoomydf amelld ;dIiSpcleiOh wfose

CHPVEAS) ISR, HPER P o Br g g ot SE AR B e ol B CaT) . and
et hyl hy diigesyidgiehty i@k fethdsten s(oﬁﬂﬂaﬁ})ersr‘énpﬁrsémsuﬁaiéﬂylnﬁis&foeéIﬁeelbedeamd of.- such

cel lul osics conprises various qgrades . l.ow v 05| L ess. t han or
equal t FIBMCooly angthep gapodimgnty g2 IRFAY ‘&el ‘Hn glaesg’wvﬁéfﬁerg@"

dal t ons),; I\E’é’%ne%&%w@@%@alnl&Qleﬁ]bbaﬁme\ﬂt %Q«ﬁathx pbifiMer ROHpMrE. ani ncl ude
t he Dow eries E3, E5 5LV, E50LV and KI OOLV, while high

Vi scosut@ommlmﬂlnymrtbedﬂ@qnwéawnomm K4aM Kl 5M and Kl OOM

|1 G h
comor i ai 1y Bea PR AGT, 8 SYBRBREnl BEn SR Rl ot *iBer 1y

90SH serdetigery |davloeneareudnmdncmgmt (a whter-kiPdBblecy deophdie pol e o ay osmeggni ng t hat

the vi Scoclzsblsntngg nt) is mCﬁld(‘.MrY ?he device core, and the core is coated with a semipermeable
membrane. The membrane may or may not include one or more delivery ports formed
during membrane formation, following the coating process, or in situ.  Delivery. ports. -
may range from a single port to many small delivery ports that may consist of pores in
the coating. The osmotic agent inside the core draws water through the semipermeable
coating. For cores containing a water-swellable hydrophilic polymer, the core imbibes
water through the coating, swelling the water-swellable composition and ,increésing the
pressure within the core, and fluidizing ihe drug-containing composition. Because the
coating remains intact, the drug-containing composition is extruded out through the one
or more delivery ports or pores in the coating into an environment of use. For cores
containihg an osmogen, water is osmotically drawn into the device and dissolves the
agent, forming a solution of the agent. The increase in volume caused by the imbibition

of water raises the hydrostatic pressure inside the core slightly. This pressure is relieved

by a flow of saturated agent solution or suspension out of the device through the
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solution of the HPMC in water is |l ess than about 120 cp. A preferred HPMC
is one in which the viscosity of a 2% (wv) solution of the HPMC in water
ranges frQp.80,£8320 cp (such as METHOCEL(tm) Kl OOLV). P%‘Hﬁf%%&ﬁc{. al s
useful as the erodible matrix material include, but are not Timted to,
pul I ul an, polyvinyl pyrrolidone, polyvinyl alcohol, polyvinyl acetate,
glycerol fatty acid esters, polyacrylam de, polyacrylic acid, copolyners of
et hacr y niembaariecpones aredt dedieerylpot. gt dDitACHTdwIThte fRRmindeviemsrcootainirgne. , - '

Pi scat away, Ne er se and ot her .agrylic acid deriyatives such as

honopo! e SVENPI BRSTRar BBt feEDAE P 155 BT SRALHEA POERATP Wt e
et hyl neifeasénibah&to 1BE Byreagd Wedhr6duct oF tHé 8k RyhRhiatagh e oxtbspge! at e, and
(trimethyl am noet hyl) methacrylate chloride. The erodible matrix pol yner

may al sEOWYRtAYMMEYE SYRESTiEnar BYEF Pvericn Rembingsmen ke yped wecostiel cal arts,
i ncl udi po GRTPRAS Tk an@SHRGA e lra'ié’!)ﬂi?hé tishsERPBRRbMIcronéElehsl Ng agent s

and excipi ents that pronote stability or processing of the dosage form
Al t er nadéwiedsy, the sustained-rel ease portion may conprise a non-erodible

matri x. In syc f ' i.dong i L.strihut ' n inert
Tatrix The i toge ¥ hGMling 1'% bRUAT iilfod Bafihd ol LRHLEA Jcflagl T neTt
Exanpl esomfoneat eray adsionaliyt alsd ehab©rantimmediatr teleme rportiannwhist ecompsisésubl e -

pl astics, such as, cqpol rs of ethylegne and, yin cet at e,.nmet hyl

Peryl b EPRSERYH bt AREPYTEE deBsorar s o oriagly A arieuor ghipe

pol yet hyjpeRRIond ¥ papdirbh Chdd@kiiTRd SeleaséiEdnpnemtiidlcased Withiasks figeiwoul ose
acetate, and crosslinked pal yvinyl pyrrolidone (al so known as crostpovi done) ;
and. f at bgure ensauivlewingrdminisTatian fat BAriRaEe CRYIEIBIEPY Jmumqdisie ralggze oland

trigl ycefugglﬁagyr bSUERRACLY %Wﬁae@ﬁs%ﬁ%cﬁ'tﬂ@gh%%gg)ﬁﬁal' hsRefsHeon:  The

Sci ence and Practice of Phdrnecy, 20th editio . Thus, in one
enbodi mamnediathe releaseaicnatihgs.e| ipunediatio swelpase olayers,orandi dmmediatent Slepse 80 wt % of

w56 to SO bty 3Ptless obahea RSP URR Pl Bk sh TRRRR )
one enbmtbasepdrtion e dusqriteediinl dreeart, for axample ifi &F.81 miblishedlqlateait dppdipeticn on of

sem - or ihrasidone and a polyner. In another enbodi nent, the
zi prasi g‘g‘ﬁzoqﬁélﬁ.“ﬁ{g- formof a solid dispersion of seni-ordered

zi prasi done Aydbsaghfan defdni HEMeASnt invedivat may aysbeshhprveta delaged
ziprasidone is in the formof a solid di sgersi on of ?em' -ordereéal
zi pr asi Bif3ee mears: (s4her algpe or in combination with a sustained release means-and/or

immediate release portion. Examples of delayed release means which may be used in the
sustained release ziprasidone dosage forms of the methods and kits of the present
invention include but are not limited to dosage forms which comprise an enteric coated
portion, delaying the release of the ziprasidone therein.

Some general examples of dosage forms: compriéing different .combinations of
immediate release, sustained release and/or delayed release components are as follows
(these descriptions are not intended to limit the scope of dosaige forms contemplated for
use in the present invention): ’

Immediate Release Core With Delayed Release Coatin’g

In principle, the invention can be implémented by taking an immediate release
core comprising ziprasidone and a pharmaceutically acceptable carrier and coating it with
a (preferably all-éovering) coating which provides the desired delayed release

characteristics, either by a spatial or temporal mechanism. Thus any immediate release
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HPMC. I n another enbodinent, the ziprasidone is in the formof a solid

di spersion of ziprasidone nesylate and SBECD. In one enbodi nent, the matrix
pol yrer i anot her enbodi nent, the diluent is ydr at e.
I n anot he‘?ogﬁiﬁg?%&nt t he dosage form s an osnotic do?gg&ﬁ?@?@n@ﬁ%
osnotic delivery devices, an osnotic agent (a water-swell able hydrophilic
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more dellve&ry pofrts or pores e coati i nto an environment of use. For
cores cd'lspaanaﬁldogpgrfommmn@enxhltmngr'spasalbfsddnyed:adléaye'uMmtherdosagelfemdev| ce and
di ssol v ent a.solu ase i
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agent sol ution_or H@DF{JS' on out of the deV| e throu éie errenbrane pores or
a del i vepym péich way atelyotetaih OF Flow donmh esasoBesy Y orfriaf diehg
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i nflux through nbrane to the core and the product of the drug
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phase i i nflux
P i n FENhER= PR SRE5p R AE HRLHRPBelb bRl ok 16 g R Ly WOEE (0
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meant brgesdhlly ddn@therRe pnicdiate mfeaiehﬁf Ziprpdi dxﬁmlecbmﬂfm smraxiatafel)f BO muﬁmes, sust ai ned

rel ease conponen released within th
prefggb]y W1'}hm fS minutes, after passing out ofe the stomach mto the small intestine.

Immediate Release With Spatially Delayed pH-triggered Coating -

A first spatially-delayed re]ease embodiment according to the invention is a "pH-
dependent coated tablet", which comprises an immediate-release tablet or tablet core
coated with a material comprising a polymer that is subétantially impermeable to
ziprasidone at the pH of the stomach, but which becomes permeable to ziprasidone at the
pH of the small intestine. "Substantially impermeable" in relation to spatiaily delayed
dosage forms allows for very small amounts of ziprasidone to be released through the
coating, so long as not more than 10% of the ziprasidone contained in the dosage.form is
released in the stomach. Such polymers become permeable by virtue of dissolving or
disintegrating or otherwise being disrupted so that 2ipra$idone can freely pass through.
The tablet or tablet-core can comprise further excipients such as disintegrants, lubricants,
fillers, and/or other conventional formulation ingredients. All such ingredients and/or

excipients, regardless of the particular dosage form, are referred to herein collectively as
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hours or less followng adm nistration to a gastric use environnent.
| medi ate rel ease of drug nay be acconplished by any neans known in the

phar naceu\g,bcz%wﬁgg% | including inmedi ate rel ease coati ng%T/Ikmgﬂ?the

rel ease | ayers mredi ate rel ease mul tiparticulates or gran

Sust ai ned rel ease dosage fornms conprising an inmedi ate rel ease portion are
described in the art, for exanple | n U S. published patent application
2007/ 019keiptgrmageytieally Acekptrhlse carsiern Thegan 1s|cnattemvltbraé3?émal,|mvgwblym may al so

conpr | Sgafyn@?‘ | EH i ShaARA) dygrfb@ﬁ:bleed hﬁﬁéerﬁlgﬁ@@ allhe 8?It &Q@kt@%%lg%gig‘ th a

sustain ‘ease means an di at ase i on.
del ayed whitteiasrepemsabihiacthe pHof lthee anméldmestutehﬁreﬁanaiﬂ)anhnacbaneg palgmer

zi prasidon e. fo of . t he net god d.kits. of the esent invention
el ude TDatSaPanG insple B PEPRIBERIE o B Oh i Nt Bl R Ny ¢

coat ed mmﬁtegﬁbleobalpﬂwm Mbeure€ beaspHBEnsithe Bolpmas Witing viakerisofubléSore
gener al exarrpl es of dosage forns_conprising different conbinations of

i nredi aPelymst gnae 2lso, 8¢ Srpleyefe ToEkE argdroriediarity én 3RWwh s BYJMBshent s are

as fol | eys élng%ﬁmsi@%w p@%o(ﬁsth@rv?elé}ﬁtof'tﬂé SARSIne-chhtdining! igleBeORE Of
dosage for}r)ns contenplated for use inh the present invention | medi at e

Rel ease P&fﬁl@ed/‘vablﬂwyyééd Rétheassamaushiof mglymer spnpdsipg 8% toh % 9fdhe i on can
be inpl gne 8f|th9¥é:tr€sﬂoﬂg-c§1ﬂa :ﬂil&tcg o €l ease core conprising ziprasidone

and aphar ceuti acep ecarrler and coating it with a(preferably
all -coveri ng))Heaaailtlmp(wlZdeﬂ V\dmm/ardedatﬁ\hky dlsdubledndexhamablelae&sepH ‘

mreal abb ORI bRl BoBOC A ¢ R ERRCR 2" BER-a8 L0k MY o i s i n

turn coghend iwéithxeaarﬂeadldsredacdﬂk Podaerybingiasse pmatatmgemandessmh aéafc&ge forms-
constitute ref rrgd enmbodi ments within the s F t hi 6 lgven on. The
dosage PBthakates 9 phdeatesy amxiong acetate phthalate; ¢f eﬂ%"éat'éﬁ thal3eneter such t hat

it del aygigkedsr rwm%la&rsaéamm@ eHfe} Iphthafate@rhy&rowom&ﬂﬁrésé phtRalhfae snal |-
intestine. This type of delayed rel ease dosage formrel eases in a manner

whi ch i dydrepmeisethylpelipdost t i phthalrieng h)fdeo)gambm’shségqlliump (E!P‘)la]?ﬁeact , is
e Rl ol B ALk b e adapae (o1
phthalate, sodxum cellulose acetate phthalate, starch acid phthalate, hydroxypropyl
- methylce]lul.ose acetate succinate, cellulose acetate succinate, cellulose acetate -
trimellitate, styrene-maleic acid dibutyl phthalate copolymer, styrene-maleic acid
- polyvinylacetate phthalate copolymer, styrene and maleic acid copolymers, polyacrylic
. add derivétivcs such as acrylic acid and acrylic ester copolymers, polymethacrylic acid
. and esters thereof, ‘poly acrylic methacrylic add copolymers, shellac, and vinyl acetate
and crotonic add copolymers. _ |
Preferred pH-sensitive polymers include ‘shellac,‘ phthalate derivatives,
particularly  cellulose  acetate phthalate,_ polyvinylacetate - phthalate,  and
hydroxypropylmethylcellulose‘ phthélate; hydroxypropyl  methylcellulose acetate
succinate; cellulose acetate trimellitate; polyacrylic acid derivatives, particularly
copolymers comprising acrylic acid and at least one acrylic acid ester, polymethyl
metﬁacrylate blended with acrylic add and .acrylic ester copolymers; and vinyl acetate and

crotonic add copolymers.
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has entered the small intestine, it releases its remaining ziprasidone in
i medi ate fashion, "imedi ate rel ease” neani ng that no conponent or neans
i s inpl engpbeshdobsssne dosage form which woul d deliberat ?h¥/lﬁ%%5®4&r sl ow
down rel ease once the delay period has ended: In general, the dosage form
shoul d rel ease at |east 70% of the ziprasidone remaining therein within 1.5
hours, preferably within one hour, after passing into the small intestine.
An exanpl es Afpastfratarhl gryfeded gipep ofigtd-agmitive polyimsrsphkltudésgghulest adetstege f or ns

whi ch de rel ease .of ziprasido unti] the nt er. _envi,r nt of the
smal | i ﬁ{‘tgé?ﬁene,p W"&‘Ha‘ie??%bo‘{;‘g’a&%’&%’%B%’PT%V%@%?CAGE%Cdo%}ggagaq?e’or ms of .
thi's i nugdibkypRopsenafetlylotlIGREETERE L RURSHaES, eatichiCaaerylié Zipotyasarslosfe within -
approximately 30 mnutes, preferably within 15 m nutes, after ssing out .
of the Breduarhe pridand methymethagrptesindfapolymets $PRPHSIRG PEY %aWtag‘? Ypatially

Del ayed]egg-tl-otngggggg gsh &Gagting A first spatially-delayed rel ease enbodi nent
according to the invention is a "pHdependent coated tablet", which

conpri ses anCé¢lintessiascteterphithmdate (AR reay lerapplied totziprosidoneodasags fahtoa mat eri al
conpri si.ng. I t i Lally d.npe | Lprasijdone at
Che’ or BRI PRYETRIEBE olofysRithe hAN EiplstaBRELARANNE it GBRGIONE B
of the gratdmachtBHetCAR codtiiglsiuton may hlyo conen meadyl redreiphastieikers.isoch 4so

spatial Iy del ayed dos or Il ows. for very.small anounts qgf ziprasidone
o be-r el efthEfieoagl inie st e tn ekt STt HODIR Suor ¢ he

zi pr asi gN@h&e Ak khowe in thel i PieR@EplhdiciReisSard Ble@ys phthhlatet dnd tfih@ACh. Such
pol ynmers becone perneable by virtue of dissolving or dis%ntegr'ting or .
ot her wi $be KR goating domudption PRl FRVAIN (WK O A0S CERISHISs Ui nd%ugh. The
tabl et g ik&gocOre can conprise further excipients such as

di si nt egrgnts,- lubricants, fillers, and/or other conventional fornulation
i ngr edi ent s. Amiohicsagetici qogplydiesmfsnethasrdic asidcangi methylmethagailale asalsr the

particul af. rm..: red her.ei st j:vely as :
o OO P ol B AR BN SRR
pr ef er abipsasidopetontaning whbleth unt! thebatanhaval hygvedrteal pdsiteonaindhé fbdrageabl e at

the pH of. { he st h, but ich is r.e, perneabl.e.at t HRf the small
i ntesti ‘.C}‘Pﬁr@Ftéftggﬁil?to?]ﬁ%h\@’g’gf’liyﬁ’ﬁrsp(’g&)ﬁgpeiarse ald 1%1?{ {n;ﬁ ?e?/'mlpﬁeslo %bl e and
i nper meabipeuider Y trfdeMari@Ehdvait@-E and Bhdragiod-SaEuenadit®Hn aed Eadrhgit@t pH>5. 0.

M xtures of a pHsensitive polyner with a water-insoluble pol r may al so
R P AL N i B R LY BRI rhto &f free "

carboxyl groups to the esters is approximately 1:1 in Eudragit®-L and approximately 1:2

.in Eudragit®-S. Mixtures of Eudragit®-L and Eudragit®-S may also be used. For coating
of ziprasidone-containing tablets, these acrylic coating polymers can be dissolved in an
organic solvent or mixture of organic solvents or suspended in aqueous media. Useful
solvents for this purpose are acetone, isopropyl alcohol, and methylene chloride. It is
generally advisable to include 5-20% plasticizer in coating formulations of -acrylic
copolymers. Useful plasticizers include polyethylene glycols, propylene glycols, diethyl -
phthalate, dibutyl phthalate, castor oil, triethyl citrate, and triacetin. Eudragit®-L is

. preferred becausé it dissolves relatively quickly at intestinal pH. '

A coating of hydroxypropy!l mefhylpellulose ac‘etafe succinate may also be appliéd

to the dosage forms to provide delayed release of ziprasidone until the dosage form has .

exited the stomach.
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conprising from3%to 70% of the weight of the ziprasi done-containing
tabl et core. Preferred tablets are coated with an anount of pol yner

conpri si ngo2%d@oa@% of the wei ght of the ziprasi done- cegtrassvodsooab! et
core. pHsensitive polyners which are relatively insoluble and inperneable

at the pH of the stomach, but which are nore sol uble or disintegrable or
perneabl e at the pH of the small intestine and col on include
pol yacryl am dBs, copmgaas aoted dbevey miay vewprisgdtonnd”odei 787 pof the weight obthe

car b Ohydr ?t%d ta%f&l (())r§ ePrEf ﬁéq?%fﬂéég&taﬁ@ ?énfprlsgsetlr(% |56}SB 5%6/3512(% g&%r%&l ate,

ot her celOrese est oseée e pht hal
hydrOxyp5%p9’l4@,%lo|ftﬂeo&&g}phfﬂﬁltdtla coteydr oxypr opyl et hyI cel l ul ose pht hal ate,

hydr_oxypropyl nmet cel |l ul ose pht hal at lce t hal at

ol i oy ae b e oo i iy B-ae B Horabs eel A AARAFE: sodi um
cel lul OS&paﬁ&ha&@t@hﬁéaa'f Helds 6.4a6 M0 A th Phibet aélﬁprlmgjﬁl@i%mbﬁ@)ﬂus

met hyl cel I ul ose acetate succinate, cel|ulose acetate succipate, cellul ose

acet at e $aFigreAre poatede With tope n dugra ogithe dfereamentiongd WH-saneiixe RoYmesp g er |
styrene-ngj @'b%a&%%'e[?@b%}fé M 2€ a%%rgg.&gﬁ“ &@r&whmeauatwtﬁeﬁeand

mal ei ¢ aci d copol y yacr l1c a tirves such as acrylic acid
and acr ytakan e@tze/pld:cqgmagmrﬁie polyyesic herat ydni individepl abehdesdwring tabdsteof , pol y

acryl i © IELIASOXbaradd ARLURTS. ulelhan o AR Wefivly Afeltie: cr ot oni ¢

add copo‘f er re sensi | ve ymers in pht hal at e
deri vat |1\zssmarpa0 %)mﬂzafrhsydml frarh ml&edc&ag ﬁ)ha ghrbeibaedle dlspuﬂsgmlumyl theet at e

pht hal at.e hyd pro | cel | Iose t hal a roxypr opyl
oty ceei v ki b BBl s testiteg ol R Alapaste i HpREY B B8

pol yacr ydtbrachCThE @hafihy dhy ¢@Sprigddidn 6% BR0Y%GO R Wd’@l’ft%fﬂ&rmﬂbbz&ém&adcr ylic
acid and at | east one acrylic acid ester S)Irreh cryI ate bl ended
wi th acroprs-Ereferab] aﬁaea%vglcemegfeérfroebw%ﬁ}ﬂ oft ﬁ“ﬂ‘il&‘?i/? eéfaé*t@reand A
crotoni ¢ add Iﬁoap%&mrén&meﬁtl Sf'laa'hlu}'txﬂaftﬁ:txﬁfer @ﬂatﬂ[l?ldgla?éd Ribragibhit i ve

pol ymers includes cellul ose acetate phthalate, polyvinylacetate phthal ate,

hydr oxy plosgael fremhya Cplltdapaelentphedied @@élcleﬁydreodwg@pfynn n@tmgnsesalsm!lose
acetate 3 r%sclb&w%t S cgmeQ B!n%c%? '%r¥)H & 1598 anyrﬁrﬁ{ &an%&ef‘%@%ﬁﬁ% s%re ' %dand

met hyl met Racr conpri sing acrylic acl | east one
acrylic \alddorﬁzsjremore of the aforementloned pH-sensitive polymers. The coated partlcles may

be used to make unit dose packs or may be placed in a capsule or may be compressed into
a tablet, with care taken to avoid damaging the polymeric coat on individual particles
during tablet compression.

In still another embodiment, the multiparticulate spatially-delayed ziprasidon‘eA
dosage form comprises enteric coated granules comprising ziprasidone, granulation
excipients, and an enteric polymer. These granules have diameters from 0.1 to 1 mm,
and can be made using techniques known in the art. In one embodiment, ziprasidone in
dissolution .rate-improved or solubility-improved form is mixed with a binder and an

- - enteric polymer, and granulated using conventional granulation equipment. .

Preferred coated particles are those which exhibit essentially no release of
ziprasidone from the dosage form (i.e. less than 10%) until the particles have exited the
stomach, thus assuring that minimal ziprasidone is released in'the stomach. Mixtures of a
pH'—sensitivé polymer with a water-insoluble polymer are also included. Preferred

ziprasidone-containing particles are coated with an amount of polymer comprising 15%
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Cel l ul ose acetate phthalate (CAP) may be applied to ziprasi done dosage
forms to provide del ayed rel ease of ziprasidone until the

zi prasi doge-geoddsdi Ng tabl et has exited the stomach. TherEResomuiNg
solution.may al so contain one or nore plasticizers, such as diethyl

pht hal at e, pol yet hyl enegl ycol -400, triacetin, triacetin citrate, propylene
glycol,- and others as known in the art. Preferred plasticizers are diethyl
pht hal atte aeavet of athet ivmghThef Qe mmaatiedmgzibmsiduhacdrminingypa’tislg comt ai n one

or nore enul gifiers or bat n ach opol ynmers of
met hacrylic ﬁxalr%ﬁnaf clﬁ??'ﬁﬁ{‘)’ ﬁaf}é’ Xt ‘55151 Wﬁﬁé@sﬁfghel %%%g?rl ?/r%u@g? ul

coati ng if@L®Idl Tigradi@ned@h@iningdtabiees i aﬁeles)famz Ibpdidssmﬁlprbe doaed with -

zi prasi done- contal ning tablets until t Iet ve npv d to.a position
in the apixturescel RMlymersivehage selubilities yany aétd Pi‘sog & HEERES {ype are

avai | ablg Sﬁr{g%%xﬁgﬁwm -CYrRront'04€6 1%%d¥§gﬂ@ﬁmhﬁgﬁ@$ agit(r)-L and

Eudr agi t Eudr agi t -L and Eudragl tcg_ are ani oni ¢ copol yners of
met hacrylic aecﬁmthandnh@hmymmétaha@raylvale ye h@rﬁstﬁipﬂ%d‘éfﬁg@ffoé@ @BYBYRY| groups

to the est ich roxd pately 1:2
I n Eudrag| ?‘8 §fé® awkgépg%&)g gg(;ilnttaﬁg? p%ﬂaé?gﬁ%ﬁlhfagl t?ﬁgj)H y al so be
used. Falepadatti da;gtedfpamcprmwmmns;d‘he aiprasidgne-abritaining cptvetsbletabﬁqd, ot coating
pol ynmers ca i,n_an organ sol ve 0 nic ...
sol vent é’aBPP%‘ﬁg‘ﬁgrfagt&d a?ql?.i’éré"lﬁo%eﬁ'?d t%eTJése‘foﬁF‘d W’fh tg hes 4 ‘{e | ésoqgur pose

ar e acetRgundtRARITARY bardibCedapls, toésephrﬁtetzﬁpfb@dtﬁnedfﬂnﬁ) EliedsH- dé;ﬁend&t gemer al | y
advi sable to include 5-20% pl astici zer in_coati ng formul ations OB?)acryI I C

copol ymeYiree zipranidaneis 4 basechysgtion of the Zprasidng dp A OFeCayISFRE 1S 12155 By | ene
glycols 1p}fifn§f19}ﬂxcr9mv%hﬁteﬂ’of met}}ﬁ Mépeﬂmrﬁ @ba'ﬂn?; thﬁ@ﬁlteﬁfan@éls’ ﬂmhﬁtlr% thy |

citrate trracetin. Eudragit(r)-L is erred because it dissolves
rel ati vepleynqblltzkﬂlqn ar disselatien @ﬁlth‘plﬁH -dependent $gatire. HeyHBgy I PiSYature

met hyl cell ul.o3¢, 3C6 :ﬁfc?f the'% g%:@i%fe dBY dmr}é &oﬁgclﬁr?’?héerﬁ éogtgﬁr@&'en%%@lge forms

to prowegasa ayed rel ease rasr e untli osage form has exited
the stormmimﬂxheelemtSmgbleamrrmoteadmgbmepmpagcd@@Wptcrs@ut)llemt@%StWCWO% of the

wei ght of the uncoated tablet cor ferabl J ses from
5% to 569 UEBE éu%’raesfsé'l’:%%? PIo¥AYS SOE’(% yltnﬁeS s\}\]/é]? 6%1%% ? Qﬂﬁwagﬁﬂ& dore. In a
further akagdhropylt MEthglceMabdeal layd deheayehdem Hydokgonpyldosiiglesé oang a :
! pHdependent
hydroxypropylmethylcellulose and polyvinylpyrrolidone are preferred. The barrier coat
may comprise from 1% to 20%, preferably from 2% to 15%, of the weight of the
uncoated ziprasidone-containing tablet, bead or particle core.

Delayed-release Immediate Release Core with Immediate Re]ease Coatmg

An example of another combination contemp]ated as useful for a ziprasidone -
dosage form for use in the present invention is a solid oral dosage form comprising a core
. providing for the immediate release of ziprasidone, which core is coated by a material to
delay the release of the contents of the core (a “delayed-release coating”), as explained
above. This delayed-release core for immediate release of ziprasidone is in turn coated
with a layer comprising ziprasidone providing for the immediate release of ziprasidone.
The subject invention also provides kits for treatment- of a CNS disorder in a
.human comprising a solid oral dosage form as described herein comprising an effective

amount of ziprasidone, which solid oral dosage form provides serum ziprasidone
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coated bead", beads 0.4 to 2.0 mmin dianmeter conprising ziprasidone plus
carrier are coated with one or nore of the aforenentioned pH sensitive

pol yner s.whhgot@adsgd beads may be placed in a capsul e opcia¥2008060r €ssed
into a tablet, with care taken to avoid damagi ng the pol ynmeric coat on

i ndi vi dual beads during tablet conpression. Preferred coated beads are
those which exhibit essentially no release (i.e., less than 10 9% of
zi pr asi gongsnfratinm levds dfessiye fororaatingis GVSediserder, gvan whensthedumgnds in & he beads

Pﬁvtehgx!g% ?% sttﬂg %%:95%81 ¥ ttlQH%t 91§(§ H]rcluiags ﬁ%ctl%gwldm%g %%g#,%h 4 rel eased

Ofe.C nprise e wei ght of
t he uncmat@dclﬁeaﬂnmmtreuod:iwﬂi femd.bl y the coating conprises from1l0%to 100%
of the wei gh;[ of t bea odi nent of a

nul tiparticu ’b?‘beeé’b ?"3‘7'1 Jf;?L'&‘V%q“ﬁP85‘?V6‘{§’ﬁé‘m2‘0°§5’§élsllngr m a "pk dependent

coated particl e",a)t he Q%H@eorﬁpﬁmagéﬁbﬂh%pﬁgﬁ@ arl i gffedived @meuml o6 carrier
particles fromO0.1 to 0.4 mmin dianeter, The particles are coated with one

or m)reZtPFaS!q@éealﬂ%?B%ﬁ‘@?%Héﬂlym“F@éﬁ%q‘tamF@ adl ymers. The coated particles

may be used to magp uningtr&ﬂ%ﬁ%? AR gammsfraaen Rifae ddshbed frAPSE(H, OF may be
conpressed into a tabl care taken to avoi d damagi ng the pol ymeric

coat on w}mdldmdmapecyfmadmw%@tlduwﬁh@qdabl et conpression. In still another
embodi ent, LGl Bad LakliaLE: 28at LaLL Yadhlaved 7L RAR dpagudgpage form

conpri ses enterict EOare ran , granu
exci pi etag, pravidesato thathemm a[}eﬂumprasiﬁbﬁisA[@’oﬁﬂwhEh ihdnoen m%rretléO% fromoO.1

erbodi BRI SRR SN 10 b PR PO e SO Pl i B PBBFICPES - | mpr oved

form i-s sgrnpedUGLP r@umngdwm QiAchidEr2i0h Qb | C hddry W &, fed nthtg ofinutaitel usi ng
conventional granul ati on equi prent. Preferred coated payt.icl s are those

whi ch e%’fﬁ’i“}:ﬂ‘ion‘é%’@?ﬂ‘?tﬁlr?l?sﬁéiraﬂ etnsule sopfpiningihe,ameRoYn 8 ‘P‘ﬁé‘ P¥sage form
(i.e. less thap#Pemb&diknd {h% smééﬂuweﬁﬁomgﬂdm f(@E'orHtSi‘?s isg omach, thus

assuring that mniml zi prasidoné is released In the s Mxtures of a
pH sensi tive pol y#®er vé tshlid axalt desage oty tomppisingnan edfcetive §610Plflfcpﬁded

e R
zi prasi done- cont ab)ni nginparctipnd ﬁorcmabadmlmslmatiexs offthe doishgee figimt bl €a)pol yner -
wth a ‘é‘v’% rxhlstr%sé lcnlljsb&n 131%' Mlgtheaéo%a&l fotm of (a) may be administered with or
without food;
wherein said solid oral dosage form when administered to a human in a fasted
state provides to_the human a serum ziprasidone AUCO-inf which is from 70% to ‘140%,
preferably from 75% to 130%, more prefefably from 80% to 125%, of the ziprasidone
vserum AUC.ins resulting from administration to a human in a fed state of a control
ziprasidone immediate release oral capsule containing the same amount of ziprasidonc.
In another embodimént, the subjeci invention provides a kit compriéing
a) é solid oral dosage form comprising an effective amount of
ziprasidone and a pharmaceutically acceptable carrier; and. |
b) instructions for oral administration of the dosage form of (a),
Wthh do not specify administration with food;

wherein said solid oral dosage form when administered to a human in a fasted

state provides to the human a serum ziprasidone AUCq.inr which is from 70% to 140%,
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i ncl uded. Zi prasi done-containing tablets and particles and beads may be
coated with m xtures of polyners whose solubilities vary at different pHs.
For exanpl@.oei@baured coatings conprise Eudragit(r)-L, peinsiRinéd to 1:4
Eudragit(r)-L/Eudragit(r)-S. A further enbodi ment of a spatially-delayed
zi prasi done dosage formconstitutes a nodification of the pH dependent
coated tablet, (pendent coated bead, and Hdegendent coated particle

enbodi npreﬁ"@ablsrtf@nzﬂéﬁa@l 138%e Tecse PEsleTRtly Tony 80%401185%, pEthe, ziprpsidenieticl e i s
first c r FelgTe dependent
coat Thggﬁ'ﬁ%@to il rgsfum{% ﬂcﬁ%?@?ﬁm@oat ffa??{kglnéaé%@?&asﬁgn%%?aésrl c?%éeéef romthe -
pH depelt’m‘ertbadmatannSafndestam praS| done |s a base hydrat| on of the

zi prasi done e co e ca &? e g i n_the. mcroenvironment
ot "the. pht delremalite SRBSHTRY, B fGed bRt ket Qriekihe "

per meabi | i zati on #r dlassolnmtdrﬂndwagé Hermp lHoth@fisinglednt effeaiviengmourgsefl ting in
premature rel ease of so al | of theé prasi dope dose in the stomach. A

sa{ﬁﬁf”ﬁ? &s

barrier coatZpigigdergan cshtigally acoeptelg camiesgnd o) e barrier coat i ngs are

conposed of wat ergysol Limtﬁlcﬂ@ﬁsefdraorﬁl wﬁmlsaﬁuaugﬁrtﬁe Yodpe Ao VST Q9L -

wat er - sol ubl e pol yners_such as dr ox ceIIquse hydr ox propyl
net hy | c@hich| ipgructiangdindiratel 1haethe|@/tm %}/wdﬁy a) anay| bR adrpinjgired d with or

hydr oxypg ggt}{lfgg;f. hyl cel | ul ose and pol yvi nyl pyrrol i done are preferred. The
barrier coat nmay conprise from1%to 20% preferably from2%to 15% of the
wei ght of t hwhqmmoatdeoblzll cprakaéosdm&)rmonlum auinrigisteeed| tota hllueadmoa fpadticle
core. Del ave ate Re R se Coati ng
An exanpfe Pé?“%%f’ ﬁ'i‘? h‘érB%i’ ﬁ%{f’f“oﬂpr@gﬁ?rgréﬁ g? efdwélgh Fsefth ﬁt)/e fo gidz%/lapr asi done
dosage fnererfmmyalfrouses%rtotlbe%pmeptddrmelﬁtonom%ao a2s5%l bﬂth&rﬁbradd&ﬁ:ge form
conpri si ng r |ng or.the i at.e rel ease of . zi si done, which
core |sS"(’5H)‘B ‘z% ﬁ’&ﬁg '?’B’SHétl‘ 'Pmééeﬂefaéa@éas ng fli d@aﬁ‘[ 18 of the
core (afy gebaxggaﬁﬁ{@ﬁaeta@@atl ng"), as explained above. This
del ayed-rel ease core for imediate rel ease of ziprasidone is in turn coat ed

wi th a | ayerPrefsmbly. dhtgiprasistons imidisesopid oval dlopagerform ima kipkthe aresentel ease of
zi pr aé\@@%ﬁron'@ 5 ﬁrssom@orﬁ(’ﬂmlﬁ&}odea\f&m 6%&41 ??1 %Ihor a?%élugﬂlgs mflﬂ'Bvédr eat _mant

of a I sord In-a nunman conpri si ng dosage form as
descr i bfedmhvé eiprasidooers discusgedaboréf ect i ve

‘The term “kit” herein.refers to any combination of solid oral dosage form and

instructions. The instructions may be in a recorded form: The recording may for
example be hand-written, printed, a video-recording or an audio-recording. The
instructions may be part of a label, package insert, or. other recorded informaﬁon
approved by a government regulatory agency for accompanying the distribution of the
drug to consumers. The combination may be such that the solid oral dosage form and the
~instructions, in for example printed or written form, are part of the same’ package
provided by a pharmacy to physicians, health administrators or patients.
The kit thus can be suitable for oommercial sale, and can comprise a container, -
the solid oral doSage form of ziprasidone as described herein, and associated written (e.g:,
printed) matter oon-limited as to whether the dosage form can be taken with or without
food. The written matter is of the type containing information and/or instructions for the
_physician, pharmacist or patient. The written material can be "non-limited as to whether

the dosage form can be taken with or without food" by virtue of including no statement - -
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anount of ziprasidone, which solid oral dosage form provides serum
zi prasi doneconcentration levels effective for treating a CNS di sorder, even

when the \Wore&/09s4sn @ fasted state. Accordingly, the Kipbrabsobhdgiudes
i nstructions for admnistration which do not specify adm nistration with

food. In one enbodi nent, the subject invention provides a kit conprising a)
a solid oral dosage form conprising an effective anmount of ziprasi done and
a phar meieeardingavhsihes s gt & dosags farmy canghegtakgn withiqr withogh foodf-e.othg| |

admi ni st Lon ;0t1diasyi ; | Gk 1%
2 ni ot ApROR PRI RIAASERE ) Rl oot PAHcrER, IR erRnEckan be
adnmi ni stmmdimited by bantaining one of motectaternerteaffirmetivedys infaymingsthh ysrr(e.g.. ser um

zi prasi dgne - i s from70%1.q 140% nrefer f 75%to
130% rmt?’ee P %{rfé%hgﬁf'@c\‘gir%;bhgg%a{’)omfz%éf&gf&éhdeéosa pt‘rgré{gic oh%taé(é'?u “AUCo- i nf
resul t i nginfinjetereddoiapasdnt aiganitess of whdiheralne patieat Hae datsit ait @hafvise imbibed ol -~
zi prasi done i nmedj ate rel egse oral .capsul g. cant aj ni.ng the same anount of
21 pr asi d6RY.CRonalhn e FamEa i AEting RenebiBEdike HUBHE IS GPOVPREE a kit
conpri sii@nfy & fRlN)d THE albrittASRGRIAIOEM FQANFntain NMhgaipeetehgiehi tRatagpuNt of .

zi prasi done ‘and a pharmaceutically acceptable carrier; and b) instructi ons
for or al zipraviflonesdasage; fopm of thenpregakinyentionrmysy pe adminisigred i 2 pakisctiét 2 ons

i ndi cat f QSRR ol A6 R 45D ¥%s P8y 3807 Wbk &he thsithtidngle. g T hout

f ood; wﬁfee&rlgt?r? c}srgﬁg‘pso?algdoor a{pt onsageCa orm %en adm ni stered to a human in a
f ast ed . switten mpatovaldemnotostat ETHisinpresidosedesage fopmasist beseka@ith ifedd"vohi ch i s

from70%to0 140% preferably from.75%.: 0 0% re preferablly from80%to
1900 of AT ol G Y midl A B 2 e IR Bl TRERARO DL O 0
human i rorandcktosthatike.of a control ziprasidone inmmedi ate rel ease oral

capsul e containi ng the same anount of zjprasidone. In another e di rfen't,
RS aun] cor At ehttetnt s B8 soptopat BESer M ss rbu R AP BB hoe T or m

conpri siifehaddofd pleeinhocaticduateptiblZingensl] (b0 eLardpld a papiiar bREBdsd B, | Y
acceptable carrier; and b) instructions for oral admnistration of the
dosage faoglassor p(aét)l(,:.bo,ttle or jar, a re-sealable bag (for example, to hold a f'reﬁll" of tablets
- for placement into a different container), or a blister pack with individual dosages for
pressing out of the pack according to a therapeutic schedule. It is feasible that more than
one container. can be used together in a single package to market a single dosage form. -
For example, tablets may be contained in‘a bottle which is in turn contained within a box.
. Instructions, for example printed or otherwise written matter, is associated with
the package in which the ziprasidone dosage form is sold. The term "associated with" is
intended to include all manners in- which instructions can be associated with a
medicament. For example, written matter can be associated with the container by being:.
written on a label (e.g., the prescription label or a separate label), adhesively affixed to a
.bottle, cohtaining a ziprasidone dosage for_m; included inside' a container as a written
package insert, such as inside a box_Which contains unit dose packets; applied directly to
the container such as being printed on-the wall of a box; or attached as by being tied or -~ -
~ taped, for example as an instructional card affixed to the neck of a bottle via a string,.cord -

or other line, lanyard or tether type device. The written matter may be brimcd directly on

"a unit dose pack or blister pack or blister card.
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whi ch do not specify admnistration with food; wherein said solid oral
dosage formwhen adnm nistered to a hunman in a fasted state provides to the
human a sgpuddsziopssasi done AUCo-i nf which is from 70% t o p&4QBedes/Efogiabl vy
from75%to 130% nore preferably from80%to 125% of the ziprasi done
serum AUCO-, nf resulting fromadm nistration of an identical ziprasidone
solid oral dosage formto a human in a fed state. |n anot her enbodi nent,

the subj ect |x°m¢>élmf|eé¢mlﬁp(ﬂw\’b@b igstriartions orAyries ap@c’aseda)wﬁblfhelzwraeﬂdoa%sage form
conpri si A t z

accept ap gdggarl(ral e %tgr\rfllgla%wc FQIEL?'ctJng{\{s%ﬁtlfr%?Bgsrgﬁggj grﬁpﬁﬁg{f@ﬁéon 0 the
dosage fugrameduffethrer vina eiebisits bfered by tie mamiifchtrer t kawsutrives Bowagetibor m of (a)
may be adrna@l stere V\nt]r}] or cﬁ“ ut food; wherein said solid oral dosage
formwhé’ﬁ‘ Feprsierg glidory Oy a fasted state provides to the human a
serum zi pr asiheell ekdMipla¥TlIGdiratesthé pRsent Aehtfon] Additigiabé@batimynts r om 75%
to 130% nore preferably from80%to, 6 125% of the zip raS|done]H§rum

AUCo- . nf0 £ thesRIF SR GVERtSY TR Do PrERTed 1 BformAtionyRigtanied) in est SAERIFe sol i d
oral & El‘aﬁénotrQnaCM'ﬁoh Nyith fte%ﬁmahét SeneRNI§T &I ¥ theh@rtZi Pheasi done in
t he sol idoral dosage formin a kit hé preSent invention is a

di ssol utexemplesitage iprpridedefor fibusiration pfphmmm@ andi tharefgres shquld npt Y€ i npr oved
f orm of [ S: v t ers to
iy comSORARRI 16 IR afinRLEHATEE oF R uenligh ACATIA 36 o
|nstructspen‘nﬁcalmmyainréclamsaofnlawppdneahdnorm The recording may for exanple be
hand-written, printed, a video-recording or an audi o-recording. The
instructions may be part of a |abel, package insert, or- other recorded

i nformation approved by a gover nnEshmpkgul at ory agency for acconpanying the
distribution of the drug to consuners. The conbi nation may be such that the
solid oral dosa e formand the instructions, in fgor exanple prlnted or

witten formO aF following Examplesniglayng kiggelinisalystadies, bsach SR syt o
physi ci afigy, ?be?lq%em S3.pHoal Se-28qublel RdsSoveF NGl t td hesanfid) Mg suitable

for comrercia and ca COITDI’I 'RA a cont al ner,
bloavaxlablllty of the GEODON/ZELDOX

and of a test ziprasidone dosage form under fed and fasting conditions, all after single -

commercial capsule under fed conditions

40 mg doses.

All subjects were healthy and at least 18 years of age, with a Body Mass Index
(BMI) of approximately 18 to 30 kg/m? and a total body weight >50 kg (1 10 1b).

Subjects were randomized to 1 of 6 treatment sequences on Day 1 of Period 1.
The 3 treatments administered were test ziprasidon¢ dosage form (Fasted), test
ziprasidone dosage form (Fed) and Commercial Capsule (Fed). Each treatment period

was separated by a minimum 3-day washout interval.

For the test formulation (Fasted) treatment, subjects were administered the drug
with 240 mL (8 fluid oz) of water folloWirig an ovérﬁight fast of at least 10 hours. In case
of test formulation (Fed) aﬁd Commercial Capsule (Fed) treatments, subjects ‘were
provided with breakfast following an overnight fast of at least 10 Houfs. The bfeakfast
was consumed over a 20-minute period with the drug administered within 5 minutes aftgr

completion of the meal with 240 mL (8 fluid oz) of water.
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the solid oral dosage form of ziprasidone as described herein, and
associated witten (e.g., printed) matter non-limted as to whether the
dosage f%m2@m0m4taken with or wthout food. The writ e/ BRiod64ds of the
type containing information and/or instructions for the physician,

pharmaci st or patient. The witten material can be "non-limted as to

whet her the dosage formcan be taken with or without food" by virtue of

i ncl udi ng noPharatacekinetice Gualuatiogs:whilond samplen §8 mipesuffigienyetof providezn be t aken
with or WIIhOUt f t f ood

ef f ect s ™R} iF; téljl\%gl Of S‘%Hm H)? Q%%%]é\a%rgrrg erlg)rlécén%%g%n%%p algﬁﬁléeié& Ee

cont ai nlcagecwaemcuppmpmtegt Bxbela&médstopftﬁbas {edti coetainingnéror serurg stpmatuselr (e.q.

the patient, phar Si Gl.an jat e said. oral Jorm can
be take®thsya ‘i‘)‘ﬁ“‘é‘ﬁg?w:hgtf@ ‘%‘“E&‘X’S ?Wrér{t’g}a@éé‘? HoBLRE d¢se Ghe Wer ?'he pati ent
has eat qno qf, 608,her 12,986, 244HdBEhobRQtet @E hdiilstrtiod. or exanpl e, al so stating
somet hi ng ITke "w t hout regard to type or quantity of food"). The witten

material can_not contain | anguage re UI ri.n éhat t he ZIB&@ 3 osage
formof the pPFE¥enfaMRGENYESN €4 b dOTa FHPTAFILPNS FiRg X %]d ~a fed

state Orchx‘Mﬁatbg% hiyRIRalt mads PRt dRgNLERNSAR)OLERS - TlﬁdWPKt;ﬁ%me\{&E d\&re t he

i nstructions, g- witten material, cannot state "This ziprasi done dosage
form w@@lcweledéweqchl{bdﬁcﬁ by standsrd norhgampartmental sheisgd sarrentryiontiey only be
gi ven afgdgr s%g%vﬂﬁ%hﬁrptvg}aﬁn§9nwﬁ'ﬁu1ﬁo%ﬂed%&u%%ent&hoﬁm| hk&a The

cont ai nér can n any conventional “shape or formas known in'the art

whi ch i S.pHtmeof fwstphammceuf Caa Were absrewdaﬂbh@lmﬁwmrtheawpeﬂmemék%l e a
paper or,_cardboard | as bottl 3 | abl e bag
(for exé?f’ﬁ‘f“é °°’f°8n'ﬁabtfocﬂ' ers”lsg'f’?el%l I%g)]m% 1tjeert(i he erum%f)gggleljﬁe% n ﬁ’ﬁ% §’°§ﬁ§. fferent
cont ai N@fon tie 2etol eStkapoladal ko Whfifitd mdwv(AiUﬁJnf) dmdagxcea fraler phessiung out of

t he pack according to agfyhﬁra eutic sched t_ nore than

S fe SI bl e
one contaissBlratioRriMe RiQ t'Hes Zefp d° s#‘ﬁgf'@epgffkgtfe bg%%l% single

dosage fe@fdehtrdih (AR} Werclcdiiingied bjiHiNedd G-ape2bidal d’}b@ﬁbxhrﬂat&mbo'[ tle which is in
turn contained within-a box. Instructions, for exanple printed or otherw se

witten matter, .i.s associated with the ack e.in whic prasi done
dosage form i irhe folloyyingrpl p@@mﬁer%vggraéplafr@azqﬁq% ormilation %mio‘ggs {9 F?fEI ude all

manner s Ay Wahe €, LR8N IGhI QUbject BiakiBleRSHRE bRS Ed)tt% bh fermBstichadmattd For
exanple, witten matter can be associated with the contai ner by being:
vvrlttenS@h: a |label (e.g., the prescription | abel or a separate label),
adhesively affixed to a : _

Parameter Summary statistics _ .
AUC;s, AUChs, Cmax N, arithmetic mean, median, coefficient of variation (CV%), standard
deviation (SD), minimum, maximum, geometric mean
Tieax N, median, minimum, maximum
t, N, arithmetic mean, median, CV%, standard deviation (SD), minimum,
' maximum
Example 1

Ziprasidone Solubilized with SBECD
Preparation of ziprasidone test formulation: The ziprasidone test formulation .

contained a ziprasidone mesylate-SBECD lyophilized powder combined with HPMCAS
in the mass ratio of approximately 1:6:2. This formulation was prepared based on the

procedure outlined below: The SBECD was charged to a flask containing Water for
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bottl e containing a ziprasi done dosage form included inside a container as
a witten package insert, such as inside a box which contains unit dose
packets; wppRhék@ogliyr ectly to the contai ner such as bei ngcRiBoesos t he
wal | of a box; or attached as by being tied or taped, for exanple as an
instructional card affixed to the neck of a bottle via a string, cord or
other line, lanyard or tether type device. The witten matter nmay be

pri nt edInjeationt(WFIbandsheated tuntiba eolyinnkwasrobiyines &iprasidore gresypte ayas then

card Anotgls &AMl bt KON urkil 316HbA OIS BBINBEThASAGRIALAL M " L he
zi prasi &n sol1d oral dosage tormis electronically. e I nstructions may
be pr ovasdkHell detveceards| and B\ Cabefare Uflecng teougina 8.4hebicaint Bleedfak ddptoy t he '

manuf act ur to conspupers in.connection with the ziprasi dene solid oral
oo, Naf ek fiss RORI Veshel o bon Rts bl Ere BY B85 PRT s i oo
Addi ti oR@k cRMB@db W NMast @D°¢ efops Begiting thecfitdzo riryreyclbeOprenperid ofsi ng

information presented in these, exanples, .either al pne or in canbi nation
with tessvisrahweeksdbeemperaurg wanincreasedn Lhefinal deyingeyclessdnsed thepaistieoyi ded f or

T ustr atdeon 1@fesd ien DY eRE lfy@@niﬂﬂé_dl JRRIEENS Bes hdd 1761 Rgormesiinded to .

limt the Intended scope of the invention, as described fully in the entire
speci fi b@phuine@nw@lréwﬁﬁh ofas enpiyalgptgpi20ang ohzippsidapt)skasanixed &ithoi0 owi ng
Exanpl es_r el ahi t L NG ' dy was a random zed,

open- | abél oqrI—gﬁ\ggg%gﬂc%has%%ﬁéeﬂlzéedﬁg{roga:%%a\p}@%gg%%y to exam ne the

bi oavailability of the GEODON ZELDOX(tn) commercial capsul e under fed

condi ti ons afidodfiprasidanstcapiufpsdistifomauldtengeere slosadu@de?0 mehtaekiaingst | ng
condi tigps |l after..single 40 ng doses. All subjects were healthy and at
| east 1889@3@388 z'é{ggelfig’{v%th a Body Mass Index (BM) of approximately 18 to
30 kg/nm2 and a total body weight >50 kg ( 110 Ib). Subjects were random zed
to 1 of 6 trEhtziprasidemctesd doeslaion Dafprmativh iPgiveroa TableThe 3 treat nents

adm ni stered were test ziprasidone.dosage form (Fasted), test ziprasidone
dosage form (Fed) and ComsblsilaStudypug informeatipn Each treat ment period was
separated by a nminimim 3-day washout interval  For the test fornulation
(Fast ed) treat ne$tpdy Dyt ect s wer e Fdtensy st oy Bepmulationyy | g

Ziprasidone Mesylate/Sulfobuty] Ether 117.0 mg/g
X o API
Cyclodextrin Lyophilized powder (anhydrous)
" HPMC Acetate Succinate AS/MF 10g Excipient _
Results: A total of 16 subjects were assigned to treatment and 12 completed the

study. Four subjects discontinued the study due to an uriwil'lingness to participate. Three
of these subjects received test formulation (Fed) and 1 received the Commercial Capsule

(Fed) before discontinuing from the study. -

The summary for PK parameters following single doses of Example 1 test
formulation under fed and fasting state and commercial capsule under fed state are
summarized in Table 2.' These data show that the test formulation had a fasted AUCins
that was 92% that of the fed AUC;,¢ of the test formulatioh, and the test fo'rr_ﬁulation hada
fasted AUCiq that was 105% that of the commercial capsule fed. '
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with 240 nL (8 fluid oz) of water follow ng an overnight fast of at |east
10 hours. In case of test formulation (Fed) and Commercial Capsul e (Fed)
treat nent&ozgmog&%s were provided with breakfast follopyhgg sg@dﬁ‘ﬂzni ght
fast of at least 10 hours. The breakfast was consunmed over a 20-m nute
period with the drug adm nistered within 5 mnutes after conpletion of the
meal with 240 nL (8 fluid oz) of water.Pharmacoki netic Eval uations: Bl ood
sanples (5 nlL) Qubld2XiSanimirg far Diprakid@ePharmacokietit Raramieteser um f or

phar macoki netic (PK) analysis of ziprasidone were collected in e ‘
appropriately | abel ed red tiep Foubadrtiof not WA yn\Comanersisl Sappde at or or
ot her addrametrednitalt. t he fol | offf2pedt i ms:Teﬁmﬁg%ﬂgF%re_ t he®&8r ni ng dose on
Day -1),:n'd é,hlz, 4 68 10 NfR 14
admi ni stYqgtef G’ r anpl e re. assayed LPrasi don i val i dat ed
i qui d CA’{%O “gééén(ﬁ;%&al rraéég%égéctrorretrilﬁ%iéﬂ?/s/ VB) Aagéég?/.( he PK
par anmet er geihf Me (@ulyoyt ed fqig;a3peh subj ect 1gy9gbpndard namrgempart ment al
anal ysi . Qfngsmcentration-tine data using WnNonlin, Version.3.2. Mxinmm
observed SeomamicodasEV%)at i ons179.c8c) and Tra&l.{@Dne of firgB8@3urrence of
Cmax) wdkeMbserved directly fromthe experinmental data (serum

concent r atMedian Rereslis time) . FRAE%4Ba under ¥HEOE® um conctHéPdlPbn-ti ne

profile'Ylt('B t] z extra to infipjt { me (AUCQ d area
under ti@,—;‘é‘;}per;";if%;&. ol ﬁ;sﬁﬁ%d%tjgﬁ SAHIRPEE 2T T T kL1 for
the | astNGHARLAs YRR beBANE BHebHndlulAC ast) were estinated by |inear
trapezoi dal approxi mati on. The follow ng PK paraneters were sunmari zed by

formul ation and fed state. For AUC.nf ang Cnax individual subject
paranmeters were also plotted by f on and fed state. Paraneter

Summary statistics AUC nf, Al ]' ast, QX N i ersi thneti c nean, nedi an,
coefficient of variation (CVgT star ration (SD), mnimm mnmaximm
geomet ri ¢ e Rod Ao kan FBAL Mmullifh: YA (IRSLAURILL, e drhililby B 2N
medi an, CV% , moninum  maxir’num Exanpl e

herein, contained ziprasidone free base in the form of nanoparticles. The formulation

was prepared based on the procedure outlinéd below: A coarse suspension was prepared
by placing 8.85 gm of ziprasidone free base in tﬁe 100 ml milling chamber with 48.89 gm
of milling media (SAOO micron polystyrene beads). To this, 4.2 ml each of 10% solutions
of Pluronic® F108, Tween® 80 and 5% Lecithin solutions were added. In‘addition, 23.8
ml of water for injection was added to the milling chamber. The above mixture was
stirred until uniform suspension was obtained. This suspension was then milled for 30
minutes at 2100 RPM in a Nanomill-1 (Manufacturer Elan Drug Delivery,v Inc.) and the
temperature during the 'milling was maintained at 4C. The resulting suspension was
filtered under vacuum to remove the milling media. An appropriate volume of the
suspension (corresponding to 40 -mg dose of ziprasidone) was diluted in 60 ml water and

dosed as a suspension.
The study drug information is given in Table 3.

Table 3. Study Drug Information

Study Drug Potency Formulation
Ziprasidone Aqueous 210 mg/mi Suspension

Suspension 210 mg/mL Vial
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Zi prasi done Sol ubilized wth SBECD Preparation of ziprasidone test

formul ation : The ziprasidone test fornulati on contained a zi prasi done
mesyl at e-\oBa6dd/doyearhi | i zed powder conbi ned wi th HPMCAS ipgrhBRgod8dssy ati o of
approximately 1:6:2. This formul ati on was prepared based on the procedure
outlined bel ow The SBECD was charged to a flask containing Water
forlnjection (WFl) and heated until a solution was obtained. Ziprasidone
mesyl ate was then charged to the flask and heated until a solution was

obt ai ned. ThBesitsutA tralwds 4cojeessl waredaskighad th dreaimeent 35 32 dompleted dicor e

filtering,through Q.45 mgron, Kl egn | tipro N6p .fi ' hol di ng
vessel . S ﬂ% s'g‘f’%tsf@ﬁc%a@ Phg?{n}u}aélﬁg%eﬁ%gt&at %mﬁ szllgl . P‘f"lt!]ékégou %ﬁa%s

chi | | ed Capsubd (F&BSgrouglQisoeritinued ikgistudy naftek NRerfoddedesing.y Oyelsbje@ver a
period of several weeks the tenpe at@re was i ncr as%d. The final drying
cycl e r diserndigued duedpigastineBtepitisiridie ptgen wasvithdrayvmay, the §ROnsory hhi | | zed” powder
was then mlled. 176.2 ng of the mlled |yophilized powder (which was

equi val ent to 20 TEe QimaRfeSPK pamewasollbwig siMgldddes SOFanutdibveBS ( MF
grade) and filled into a gelatin capsule. Twg ;tlgr asi done cap,s;; es (test

f or mul atundssfedvand fagiag taieand Gammgrial grpswie Anferafed Gt AT YBNIZ4 By asi done. .

The zi prag JOAGeleahta HOW MAh 5 folthiAtiBRHa@1 fisteddAME!): thik WaADIe, that Tabl e 1.
Study Drug Information Stud ug Potency Fornul ati on Ziprasi done

Dr
Mesyl at of Sl A Gikr oEtthe tesb¥01mvla(iomrgﬁmé tigyeptolgenelation hadp Kastad,AHCoownder
(anhydr qu I; 10_g Excipient Results: A total of
16 subj g’c??zgasl—mg%t@g§f%%§8r§&%ﬁﬁlgg§sr‘%§%¥znd 12 conpl eted the study. Four
subj ects di scontinued the study due to an unwillingness to participate.
Thr ee ofTabilesSusmmancios Zipiaeidone Phaxmadobingtic Baramet¢rsed) and 1 received the
Commercial Capsule (Fed) hefore discontinuing fromthe study The summary
for PK parppgh&isufie) | OV\F‘H’Q“'@iw Eastpd)s dormolation By (i°“t'é°§f'a',1fil‘3Pﬁ‘fBI(%ﬁ’] on

under 5; =1ala a ala a3g aVaaasa H aVa Fa re

summar | A BEXR @ G,y Theseydata) show thapybig,test for myiafign had a
fasted Al mrﬁ'}f,g_h,m” ' _
Geometric Mean (CV%) 937.4 (44) 1224.1 26) 10685 (31)
Cuus (ng/mL) '
"Geometric Mean (CV%) ~ 151.1(45) 111.9 (24)- 98.9(32)
Taax (h) S
Median (Range) =~ 2.0(1.0,4.0) 4.0(1.0,10.0) 7.0 (6.0, 16.0)
tya (h) |
" Arithmetic Mean (SD) 6.43 (2.628) 4.95 (0.948) 494 (0.912)

CV=Coefficient of Variation; SD=Standard Deviation
® Number of subjects contributing to the summary statistics

Comparative Example 3

Ziprasidone HCI

© Ziprasidone coated crystals éomprising 35% active ziprasidone hydrochloride -
* monohydrate coated with the precipitation-inhibiting polymer HPMCAS, were prepared
as described in U.S. published patent application 2007/0190129, supra.

This test ziprasidone formulation of Example 3 (called “Formulation C”) was
dosed in as a powder-in-capsule (1 x40 mg). The test drug information is given in -

TableS.
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that was 92%that of the fed AUC nf of the test fornulation, and the test
formul ation had a fasted AUChf that was 105% that of the commercial capsule
f ed. Tabl eyg.206uiapgny for Ziprasi done Pharnmacoki netic PapgiRE®608000442 -

Test Fornul,a,tion Test. Fornula, tio.n (,Fed.).. Conmer,c_ial ..Caprsule
Paranmeter (Units) (Fasted) N'=1 N =12 | N =12 AUC nf (ng.h/nmL) Geonetric
Mean (CV99 1195.6 (17) 1299.5 (19) 1137.3 (17) AUd ast (ng.h/nmL) Geonetric
Mean (Qﬁ%‘eﬂwdd Teg‘ﬂfﬁmlpg (20) 1127.3 (17) Cn,, (ng/nl) Geometric Mean.
(CV9 17970 (29) saypfue( 21) 118.8 (23) TM ( Bepidl an (Range) 2.0(1.0, 6.0)
6.0 (2. 0Jethilil} ziPrafidondH ], CCID cddfked T 35084 sedy AdniiiiRerddq 13vAglequiviidnt 4. 95 (0. 624)
4.44 (0.866) 4.59 cal600) CvV=Coeffi ci ent ab40fegdcarei on; SD=St andard ‘

Devi ati on a Nunber of subjects contributing to the sunmary statistics

Exanpl e 2 Zi done N ' P i f g@n@l' | ation:
This test fogﬁg@a‘%i on, ﬁﬁgﬂﬁgéﬁmﬁﬁgﬁﬁ {?g?‘g?]ﬁ,s én?%iggrlgglﬁ]g?{%asi done
free badermulatidneudder fedfand dmtipgrstite lapd .coifimerdidr capb¢ ivndernted  gpate e ed based

on the procedure. autl i ped,bel ow. A coarse.s ensi.on S Jpre i by - ‘
ol aci ng TRESNA B TG Padman i o BALES G FREV RGN S B A W amber wi ¢n
each of 0% Lol Ut Lone o pLurGn E(r) FIof Tupan( 1) 80 And 5% Lec, thin
each o 0 sol utions o uropi c(r) , en(r an o Lecithin

sol ut i orfestetAHCatthativas 62% that © tBFIFO‘E@?@“’ﬁFa \g‘\ﬁiﬁf'er for injection was added
to the mlling chanber. The above m xture was stirred until uniform

suspensi pabIvGSS iRk Bt ZipRisfdon e PREATH A UKinkR Pabfiieteid | ed for 30 m nut es at

2100 RPMin a Nanom | |-1 (Manufacturer Elan Drug Delivery, Inc.) and the
' . Formulation C (Fasted) Formulation C (Fed) Commercial Capsule (Fed)
Parameter (Units) N°=12 N’=15 » N*=12
AUC;; ¢ (ng.h/mL) ;
Geometric Mean (CV%) 8223 (33) 1435.6 (19) 1320.6 (20)
AUC,,, (ng.h/mL) ,
‘Geomeétric Mean (CV%) 793.3 (35) 1418.3 (19) 1307.7 (20)
Couax (ng/mL) :
Geometric Mean (CV%) 81.0 (39) 152.9 (22) 125.9 (28)
Tmax (h) : : o
Median (Range) 4.0 (2.0, 10.0) 8.0 (6.0, 12.0) 6.0 (4.0,.12.0)
tiz (h) : : S
Arithmetic Mean (SD) 7.40 (1.990) 4.69 (0.442) ' 4.48 (0.315)

2 Number of subjects contributing to the summary statistics
CV=Coefficient of Variation; SD=Standard Deviation

Comparative Example 4
Ziprasidone Mesylate, with a Precipitation Inhibitor (HPMCAS)

This formulation, called Formulation A2 herein, was a matrix tablet comprising
hypromellose that contained ziprasidone mesylate in a simple physical mixture witha
precipitation inhibitbr, specifically HPMCAS. The composition of tablet of Formulation

A2 was as follows:
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tenperature during the mlling was maintained at 4C. The resulting
suspension was filtered under vacuumto renove the mlling nedia. An

appropri aye 2@ og40f the suspension (corresponding to 4@7/iB20896649f
zi prasidone) was diluted in 60 mM water and dosed as a suspension.4 The

study drug information-is given in Table 3. Table 3. Study Drug Information
Study Drug Potency Fornulation Ziprasidone Agueou Suspension 210
ng/ mL ViCampadéht m m SuspenseResul ts: A total of 14|sMbjsdnilebleilme) assi gned to
tr eat meRiprafidbné Meonpd et ed the study. Two subject$ (1 iM.Formulafion B
(Fast ety @fRYPropiidndthy1belfulRe c¥BiBERbAbte JAPPade (Fed) gr oL§)8 di scopti nued
t he stu(@zosgg [ RellosedodRfh T dosing.” One subj ect di sconti nued. @ue to _
%ﬁslto;?‘fﬂéﬁé’:mel"?if @I TEVTI?SC%L:P%{Pr ﬁ:;ﬂ"LVn?réV‘“ by tThé¢ Sponsprzs The spymmary for
PK pa N oty e (EAS T H I3 es_of Formutati ¢n B Upgegs f €d apd fast |_Yng

Aot

FHeFcra—capstute—under—fed—state—are—gummar Iﬁ%&gol m Tapl e 4.
These show-that—t-he—test—ormitatonhat—afasted AU f—that was 78%
that of the fed AUC nf of the test formulation, and the test fornulation

had a f aghgfteALbPUSPIADOVAS (BOINIHPOY, 1RSDSPHBIS) aed 7Cadstitred dted.  Tabl e

4. Summary for Ziprasidone Pharnmacokinetic Paraneters Formul ation B
(NgaigedN)lOQlilziPNﬁl_t@R iggelugiop peafile eldiprmulatian AGXRSul e (Fed) Paraneter (Units)

= "= =12 AUC - , .
e e s e (oL 4
(26) 10p8ims (hrs)) TeR#1. lab#2l) Lebdider rAverage,, %@@% Mg sy 111 o(24)
98.9 (3R) Gpam (hp.O . 0.00 0.00 0.00 .00 ' 0.00
0.50 23.10 38.50 °~ 30.90 30.83 23.10 38.50 |

1.00 53.70  68.30 55.30 5010 53.70 68.30
150  67.10  78.40 68.50 7133  67.10 78.40

2.00 7340  84.40 75.90 77.90 7340 84.40
250 79.30  88.70 82.00 8333  79.30 88.70

3.00 82.40  92.30 86.60 87.10  82.40 92.30

3.50 83.90  94.00 90.10 89.33  83.90 94.00

4.00 89.70  96.90 92.00 92.87 89.70  96.90

450  89.30 97.60 93.90 9360 89.30 97.60

5.00 9120  99.90 96.10 9573 9120 - 99.90

5.50 92.80  99.60 98.00 96.80  92.80  99.60

6.00 93.00 101.80  97.90 97.57 93.00 101.80

A totél of 18 subjects were assigned to treatment with Formulation A2, and 17
subjects were assigned to the control GEODON/ZELDO.XTM .commercial capsules (Fed).
18 completed the study in Formulation A2 (Fasted) and 17 subjects each completed in
Formulation A2 (Fed) and GEODON_/ZELDOXTM commercial capsule (Fed).

Results: The mean serum PK parameters following single 40 mg doses of

Formulation A2 under fasting or fed conditions and GEODON/ZELDOX'"f'I commercial
capsule under fed conditions are summarized in Table 7. These data show that the test
formulation had a fasted AUCinf that was 56% that of the fed AUC;,s of the test
. formulation, and the test formulation had a fasted AUCins that was 37% that of the

commercial capsule fed.

49



Medi an (Range) 2.0 (1.0, 4.0) 4.0 (1.0, 10.0) 7.0 (6.0, 16.0) tifl (h)
Arithmetic Mean (SD) 6.43 (2.628) 4.95 (0.948) 4.94 (0.912) Cv=Coefficient
of Vari atywenpooraoesdsgndard Devi ation "Nunber of subjects eehiBidadbioag to the
summary statistics Conparative Exanple 3 Ziprasidone HO Zi prasi done coated
crystals conprising 35% active ziprasidone hydrochl oride nonohydrate coated
with the precipitation-inhibiting polymer HPMCAS, were prepared as v
described in U S. published patent application 2007/0190129, supra. This

t est zi pradé Tlaviearf BiprasidonePhamaksdanpticcPB-ametdrs ed " Formul ation C') was
dosed in as a powder-in-capsule (1 x40 ng). The test drug information is
gi ven i rPaiI'aatyteeﬁml'ﬁabl e 5F0®tﬂl§ﬁ @r(ﬁgteﬂ)nf Bvrmbtl@mZSFMy Qnodrg qumi/cal’s“'e_ N
Jet-mi 0 a6 2 d -n_.l. : Admn 3 n«g
equi vaI gl ve Resul ts I 060 par anet er s
fO||OWI oses of the,kgst fornul atig n, under fed andllaﬁtl ng state
and. conmg capsul e under fzqd state are suymmarized in Tabl go6. These

dat a shq at the test fornmuksion had a fassed AUC nf that mss 57%t hat
of the fcedne&td@;eﬁifs f@ A UCHheA U@.S tndiQQLratithaétic owan famganid nedisnefot ToEor mul ati on had a
fasted AUC, nf that was 62%that of the commercial capsule fed. Table 6.
Summary for Ziprasi done Pharnmacoki netic Paraneters /TT Formulation C
(Fasted) Formulation C (Fed) CommEkghple 5Capsul e (Fed) Paraneter ( Units N
"=12 N =15 N =12ipAlfdoné Mesglafe/ifrs pralcaipio® Dispersivaavith (HélddeRid. 3 (33) 1435. 6
(19) 1320.6 (20) AUD , (ng.h/mL) Geonetric Mean (CV% 793.3 (35) 1418.3

(19) 1307.7 q4R)formulations were prepared containing ziprasidone mesylate in a spray dried

dispersion with the cyclodextrin sulfobutylether-beta-cyclodextrin (SBECD), as follows.
First, a spray solution was prepared consisting of 7.8 wt% ziprasidone mesylate
trihydrate, 30.9 wt% SBECD, all dissolved in wéter_ at 75°C. The feed solution was
pumped to a spray drier (a Niro type XP Portable Spréy-Dryer with a- Liquid-Feed

~ Process Vessel) ("PSD-1"), equipped with a pressure nozzle (Schlick 1.0 pressure
nozzle). The PSD-1 was equipped with 9-inch chamber extension. The spray drier was
also equipped with a DPH gas disperser for introduction of the drying gas to. the spray
drying chamber. The spray solution was pumped to the spray drier at about 54 g/min at a
pressure of about 1000 psig. Drying gas (e.g., nitrogen) was introduced to the spray drier

- through the DPH lid at a flow rate of about 2000 g/min and at an inlet temperature of
about 145°C. The evaporated water and dryfng gas exited the spray drier at a temperature
of about 75°C. The resulting dispersion, containing 15%A ziprasidone, was collected in é
cyclone. '

The second formulation. was prepared as described above with the following
exceptions. The spray solution consisted of 6.1 wi% ziprasidone mesylate trihydrate,
31.8 wt% SBECD, all dissolved in watér at 75°C. The spray solution was pumped to the
spray drier at about 47 g/min ata pressure of about 800 psig. Drying gas (e.g., nitrogen)
was introduced to the spray drier through the DPH lid at a flow rate of about 2000 g/min

and at an inlet temperature of about 140°C. The evaporated water and drying gas exited
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C MM (ng/m) Geonetric Mean (CVv% 81.0 (39) 152.9(22) 125.9 (28) TroM (h)
Medi an (Range) 4.0 (2.0, 10.0) 8.0(6.0, 12.0) 6.0(4.0, 12.0) t,/2 g>)
Arithrmet ivwwoMe@mobtsaly) 7.40 (1.990) 4.69 (0.442) 4.48 (0. 3¢Ephs2dbrodegsy of

subj ects contributing to the summary statistics Cv=Coefficient of

Vari ation; SD=Standard Devi ati on Conparative Exanple 4 Zi prasidone
Mesylate, with a Precipitation Inhibitor (HPMCAS ) This formulation, called
For mul attheospras drier e m ternpezatareneft ationt {7636). eflhe aespltingi digpersjgm saeRingZe t hat
contain n i npl e physical mxture with a

pr eci pi ﬁg(éoﬁpggﬁgﬁl t%g?g&}sécgél éIéslcl?]tfn% HPMCAS. The conposition of. tablet of
For mul atl on mﬁremmlldsorﬁbﬂbsags fokhen caldaezit EormhatioBPA2,; F@rﬁﬁxlaﬂon(m 0&Md Na2HPO4,

2% SDS 5 37C and stirre t .100, RP t he ution. of| | e of
Fo(; nul a W%’“\Aég WS?entﬁftg‘f Ag t% fupy lf‘f‘P%Q]alﬁ? ik qd%ﬁ %o B s ol ved)
Ti me (hr@ﬁm&ﬂbHWMGASaUh#ﬁﬂmimhoﬂﬁnAMﬁﬁ@nﬁTWMBswhx 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.50 23.10 38.50 30.90 30.83 23.10 38.50 1.00 53.70 68.30 55.30
59.10 53.70 68.30 1.50 67.10 78.40 68.50 71.33 67.10 78.40 2.00 73.40 84. 40

75.90 77.90 giﬂé% %m§9s1ao§&ﬁ&mﬁﬁtlé&xﬁ A@l2a9<pA§3 33 79.30 88.70 3.00 82.40
92. 30 86.60 10°82.40 92. 30 3.50 83.90G 94. 00 90.10 89.33 83 90 94.00 4.00

89. 70 9Foffulgin00 GsmBneR9. 70 96. 90 4. 50 89. 30| MAssH0 TaBled@P3. 60 89. 30
97.60 5A30 91. 20 |99%W Afradi@orRSsprdy Sled2dispgesi@D| 270.66
| with SBECD
Lactose monohydrate (FAST FLO 316) 69.34
Hypromellose (METHOCEL - K100LV | 85.00

Premium CR)

Total 425.00
A4 15%A Ziprasidone spray dried dlspersmn 270.66

with SBECD

Hydroxypropyl methylcellulose acetate | 109.14
succinate (MF grade)
Lactose monohydrate (FAST FLO 316) 105.81
Hypromellose (METHOCEL KI100LV |39.38

Premium CR)
' Total 525.00
AS 12%A Ziprasidone spray dried dispersion | 339.98
with SBECD .
Hypromellose (METHOCEL KIO0LV | 95.89 .
Premium CR) -
Total 435.87

The dissolution profiles of formulations A3, A4, and AS are shown below.
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5.50 92.80 99.60 98.00 96.80 92.80 99.60 6.00 93.00 101.80 97.90 97.57
93.00 101.80 A total of 18 subjects were assigned to treatnent with

For mul at iWgp 206/1096dd 17 subjects were assigned to the coptir@B2009/000442
GEODON ZELDOX(tm conmmerci al capsul es (Fed). 18 conpleted the study in
Formul ati on A2 (Fasted) and 17 subjects each conpleted in Fornul ati on A2
(Fed) and GEODON ZELDOX(tnm) commercial capsule (Fed). Results: The nean
ser um PKFpanalatioe AS f ol | Rissolgticn Aodfile B0 Dnug Disselved] For nul ati on- A2 under
fasti ng| aimé gals)comdh #1 onTab#@ CERIBRY ZEAL¥RGd M) Mianmer Magl capsul e under
fed conditipgps arepggnmaripped i n olgkl e 7p.0bhese ot 2 sbow that the test :
formul ayi og spad a Jagt ed Mnf anb wasapgyo t has o9f tdeeygf ed AUCHT of the
test fo ol on, 3’2‘1 the g Iatlgglzéﬁad g,,f;gste@ nf that was 37%

t hat of om*rer abI eg

Phar mac )kl te (un ' at i Qn
For nul a ggz aéae % égg% N= 4
(ng.h/m 7’2 909’ °°A gng h 598 %
42.79 8p 20901 ST 4onot 3130 noafd Por MRy

mean fof t 380 and 89 an §%80 Exafpre 5 AbV%si d%?}@o IVEs%f‘I“é’te
Di spers on4\QPth OP2I78dext 3199 Two 9440 nul a94-6hs wB1-80 pr §4atled

zi prasi flond.5Aesy| 2420 n 0464 ay 8460d di ¥péf si o%aﬁ)t h 9469 c

(Fast ed)

17 AUC nf

.0 Cmax (ng/m)
X; arithnetic
in Spray-dried
cont ai ni ng

cl odextrin

sul f obug yl 80ber - bé&®0cycl Bkt r i 85.6GBEC)4.87s f 84.BOWs. 95K s, a spray
sol uti op wasoprep®6®@d conds.Gd i Ng98F07. 8 94.90 zi pe&RBO dorgs.00es)yl ate -
trihydrptees.080. 9 Ww6%0SBE@.8l | ds3g0l vegy 6 wapgsoat 9&5@ [The feed

sol ution was punped to a spray drier (a Niro type XP Portabl e Spray- Drye'r.
with a Liquid-Feed Process Vessel) ("PSD-1"), equipped with a pressure

nozzl e (S6hliigkortal. P CHSA7BI e o7 By SRulnts equi pped wi th 9-inch

chanber Fextersion oI SISy Ut S t—wit-h—=a DPH gas
disp‘ersehf%%#rlnt F g%—%; h-'%;bb%ﬂ; név—eﬁto e Sp

0.50 21.30‘ 18.10 17.20 18.87 1720 21.30

1.00 4280 3860 3710 3950  37.10 . 42.80
1.50 5890 5200 .5060  53.83 5060 58.90
2.00 7020 6590  62.60 66.23 6260 70.20
250 9240 7810  71.80 80.77  71.80 . 92.40
3.00 90.20 8510  80.20 8517  80.20 ~ 90.20
3.50 98.70  97.00  86.60 9410 8660 98.70

400 10150 100.40 92.80 .. . 98.23 9280 101.50
4.50 100.00 100.40 94.10 98.17 9410 100.40 _ -
5.00 - 101.60 101.30 95.30 - 99.40 95.30 101.60 -
5.50 100.40 99.60 95.60 98.53 95.60 100.40
6.00 101.30 100.90 95.90 99.37 95.90 101.30
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dryi ng chanber.
54 g/mn at a pressure of about 1000 psig. Drying gas (e.g.,

The spray solution was punped to the spray

drier at about
nitrogen) was

i nt r oducegotgodfagssgpray drier through the DPH Hd at a f lpewisajheosisabout
2000 g/mn and at an inlet tenperature of about 1450C. The evaporated water

and drying gas exited the spray drier at a tenperature of about 75C. The
contalnlng 15%A Z|praS|done
\LJ y R 90 l n

resul ting dispersion,

cycl one.

was col |
Formaulati

f ol | owi ndires ewt i d’ab#1Thé‘abﬁrZay '§aﬂ#ﬁ [ OAV%@I stMm of Max W

mesyl at ¢
spray s
pressur
the spr
at an i
exi t edt
di spersjo
solid of
For nul at i
preci pi
Tabl e 8
profile
Di ssol u
Aver aae

D

t pidoydr at €,0031. 8 ov@0% SBHEODD al | odicssol weab i n o@der

"

| upison was2ieoTped2t.aot he 2sgoay dpser at 2about 2474w/
2 Off gabout Hdh pSI@suDryl Rg.20as (§2.07. nBsvOIEYe MRS
Y. Qr er thy0a H lgh@gat asg 5@er§&@00f st
nl ety Otoerrperﬁtwe o; out 7§%I)C. ‘ evap ted7
ne §%§ay dr E(?rrper e o out cg
ont ai 12 I pr agne ecte
aI 3(9 sage @o&?rs @I‘?ed gg | at ?ﬁﬁ-} gg {&on
RS wetrefd est B10 one 9860% he P %ul a?

at i4(99 i nhi%i%r HEMERS, PREOF or nBT-89i ond
CAfPosi t iBrlf HOA 4l at 9649 A3, 9030 anEGAB TH@1GQS
06.000r nul98tQ0ons 183.90A4, 9838 A5 19040shobn00el d0Z.BOr

i 08.5Br of i 199.70% Dr108.8Di sSt008d) Tiow®3( hr 89.70ab 162.80 T

M p.obbx 0.98(5600. 0000.300 01@Cs00. 00100.800 099600. 301.8G.

D

ected in a

apove with the

[ % zi prasi done
at 75C. The

mn at a

i ntroduced to
2000 g/ m n and
ef and drying gas
resul ting
cycl one.
A4, and
hcl uded t he

n Tabl e 8.

50l uti on

hrul ati on A3

b # 2 Tab. #3
PO 23.90 28.40

Thr ee

24.83 22.20 28.40 1.00 34.70 37.90 42.00 38.20 34.70 42.00 1.50 53.00 56.40
68. 00 59. 13 53.00 68.00 2.00 6Qn3ﬁtr@ﬁxﬁﬂp]858 40 72.10 60. 30 88.40 2.50 68. 20

75.00 93.50 78.90 68.20 93.50 3

00 74.50 81.30 93,70 83.17

74.50 93.70 3.50

89. 00 89.80 Jhe dgjloyving teshyagppsed 4o gypluate yariys ziprasidang formulggions. Edste1. 0o

94.10

for solid formulations (e g., powders, beads), an amount of the formulation was

accurately weighed into a glass dissolution flask such that the concentration of

ziprasidone would have been 200 pgA/mL if all of the ziprasidone had dis_solved; unless.

otherwise specified. The flask containing the formulation was then placed into a 37°C
water bath and 50 mL of 0.01 N HCI simulated gastric buffer at pH 2.0 was added to the

flask. The flask was equipped with a stir paddle which was stirred at 100 rpm. The flask

was also equipped with a UV probe which had been cal'ibr:ated to ziprasidone standards of "

known concentration. A timer was set to zero when the simulated gastric buffer solution

was added to the flask. The UV absorbance at 320 nm was then 'measured over time

using the UV probes. From these data, the concentration of dissolved ‘ziprasidone was

calculated. The MDC and the AUCy were then determined from these data using

standard techniques.

monohydrate of the form in GEODON/ZELDOX™

‘Control 1

As a control,

the dissolution performance of ziprasidone hydrochloride

commercial capsules (i.e. crystalline

ziprasidone hydrochloride monohydrate having a Volume Mean Diameter (VMD).

particle size of about from about 5 microns to about 30 microns) was determined using
the above test procedure. The MDC and AUCy are listed in Table 9.
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4.50 94.20 94.60 94.60 94.47 94.20 94.60 5.00 94.90 94. 30 95.40 94.87 94. 30
95.40 5.50 96.00 95.00 93.70 94.90 93.70 96.00 6.00 95.10 93.80 95.10 94. 67

93.80 9

(hrs) Ta

5.

el gtlonA4D|ssqut|on Profile (% Drug
O R 00 B2 aver ane M n Mhx 0. 900, 08

gbiéﬁ%‘%%g‘)%ﬂoge 0.00

0.00 0.50 21.30 18.10 17.20 18.87 17.20 21.30 1.00 42.80 38.60 37.10 39.50
37.10 42.80 1.50 58.90 52.00 50.60 53.83 50.60 58.90 2.00 70.20 65.90 62.60
66. 23 62.60 70.20 2.50 92.40 78. 1(0Table 80 80.77 71.80 92.40 3.00 90.20 85.10

80.20 8F. 137%?39' 20MB0. J0 NBCHhharsementOf . 0BUGH. 6] SUWCERh8Ge6tOB. 70 4. 00
101. 50 LG8 qAvgambg Relatiyg tagCpnirg) 1. E (mig-nmgnl) oRelative trCantiold4| 10 98. 17 94. 10
100. 40 BComroihd. 625101 30 95 -830.99 4p 95180 101 60 550 10040 99.60 95.60
98.53 9k _6M 100 40446 _do 101 88 100 9p 95980 %41_95%0_1,0.1._30F0rnu| ation
A5 Di ssplutfionlpr&Pitd (o Dissolved{:0Tind (hrsy3¥ab # 1 Tab # 2 Tab #3
Aver aael-M_B Ml 0-H0 4000 &4 0 60 b-o0038 00lo-00 62-%9—2-1.—243 27.40 22.70
23.77 2p—205-27-146 91 od 3g- oei%c 104k 20835 04 38 96345 45741 50 54.60 57. 90

EXO on 75'\ an. .n nn3' N _an _—=7h rr'\e'In nd —n I\—IS'ZA - =
63.00 5 .\JX.] 416639340 200333 A0—7P 50, 332472377 205077 .40 2.50 83.50
88. 20 8¥—34; 85733 %3 J0 88243300 8P 2039 —907 4038157 8P. 20 95. 10 3. 50
93. 20 9B 193936085 97 9329598 10 15.7 95

14 166 6.5 11.3 6.8

15 39 1.5 2.4 1.4

16 53 2.1 34 2.1

17 122 48 10.3 6.3

Various high-energy salt forms of ziprasidone were prepared using standard analytical

. techniques well known in the art and evaluated in the in vitro dissolution test described above.

Example 6 consisted of ziprasidone mesylate, Example 7 consisted of ziprasidone free base,

Example 8 consisted of ziprasidone tosylate, Example S consisted of ziprésidone tartrate,

Example 10 consisted of ziprasidone aspartate, Example 11 consisted of ziprasidone citrate, and
Example 12 consisted of ziprasidone succinate. '

The results of these tests are presented in Table 9. These data show that the high

energy salt forms of ziprasidone provided MDC values that were 1.3- to 5.5-fold that provided by

Control 1, and AUCgq values that were 1.5- to 5.5-fold that provided by Control 1, indicating these

salt forms are dissolution-rate improved or solubility-improved forms of ziprasidone. -

_ Example 13

The form of ziprasidone described in Example 1 (ziprasidone-SBECD lyophiliied
complex) was evaluated in the dissolution test described above. The results of this test,
summarized in Table 9, show that the lyophilized powder provided an MDC that was 7.8-fold that
provided by Control 1, and an AUCgy value that was 9.5-fold that provided by Control 1. Thus,
the lyophilized powder is a dissolution-rate improved and/or -solubility-improved form of
ziprasidone.

] Example 14

The form of ziprasidone described in Example 2 (ziprasidone nanoparticles) was
evaluated in the in vitro dissolution test as described above. The results of this test, summarized
in Table 9, show that the ziprasidone nanoparticles provided an MDC that was 6.5-fold that
provided by Contro! 1, and an AUCy value that was 6.8-fold that provided by Control 1. Thus,
the ziprasidone nanoparticles are a dissolutibn-rate and/or solubility-improved improved form of .

ziprasidone.

54



4.00 95.00 99.60 96.40 97.00 95.00 99.60 4.50 96.40 101.40 97.70 98.50
96.40 101.40 5.00 99.00 102.90 99.30 100.40 99.00 102.90 5.50 99.70 102.80

100. 60 1%0%099@ g9 102.80 6.00 99.50 101.30 101.60 100p8Q R5h09Reil- 60 In
Vitro Exanples %e follow ng test was used to eval uate various zi prasi done

formulations. First, for solid formulations (e.g., powders, beads), an
anmount of the for rrul ation was accurately weighed into a glass dissolution
flask such that the concentrati onExeémpleilr asi done woul d have been 200 ngA/ nL

if all of the ?drrﬁrﬁsélﬁéﬁ’@n@&@néﬂﬂtlﬁ§®f%@ﬂvor&@é@&@ra@iﬁmr WidrRhiemRCinf aed. The

flask c he fornmul ati on bat h and
5o nt oy el oot 38 sl iioed i, B St RsBorits WabELs 021

f | ask. . Faeordingts khefallowing grospue- vﬁ"tshaap@x sqiutipm el @emdd?nmﬁ@g et3% Ve at 100
rpm Theigtds@iske Wasctadriie mdaoHyPraRGndH twiks 2IPMEABIHIDIR mekhiaadl uhagithbammmgal i br at ed

to zipragi dope p&@%@agéa&fe%@gmm@ GeNt LRt mgasbegﬁwh <I1B¢- m\em?df {0 zero

when thé srnula gastric tion The W
absor baritest, fe zpperidanps was aqdded e H\?é%’lﬁ‘r"é@ agitient Tt herdi sr’?@‘:ec 'ﬁéh*U\‘?”'bY"B?)es From
t hese daumed iitenitayes entmate apgenfto priegshobdridativezdepradatiool of tbe viprssidaiec Thet ed. The

MDC and nm%vaéoﬂgﬁﬂe%@@‘& & 324?;% dfi@éu@ertna E\@QS.&&\Q nﬁmﬁﬁc&@&vés Héﬁ Ddled tangar d

t echni ques a control di ssol uti on per f or mance of
zi pr asi d%ﬂ'ié"‘l’r‘i?&?‘bfé’m B tedom R IRjRYSQ oW high es caoled to ff 0@':‘Ei'fﬁ{?tz'ELDOX(t m
commer ci al capssprassdutiorewacitpst alhrbighe 250 umaiied endthlly dvropsd| using dévighonohydr at e

havi ng %&9]@'%%%%9& @H&R@Nrrc( YHPXP Péridblepfay Dirge? witt a @QQH—?eédﬂB&e@bOUt SHE
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Drying gas (e.g., nitrogen) was introduced to the spray drier through the DPH lid at a flow rate of
about 1925 g/min and at an inlet temperature of about 150°C. The evaporated solvent and wet
drying gas exited the spray drier at a temperature of about 53°C. v |
" The resulting spray dried dispersion (SDD) was collected in a cyclone and then drled ina
convection tray drier with a powder depth of about 1 cm or less operatlng at 40°C and 15%
" relative humidity (RH) for at least 4 hours. The CSDD was then formed in a tray drier by.
exposing the SDD to 50°C and 90%RH for 24 hours. Analysis of the CSDD by PXRD, DSC, and
TEM showed that the ziprasidone in the CSDD was semi-ordered, with crystal domain sizes on
the order of 50 nm to 200 nm.
The resulting CSDD was evaluated in the in vitro dissolution test described above. The
results of this test, summarized in Table 9, show that the 15%A CSDD provided an MDC that was
‘i .5-fold that provided by Control 1, and an AUC@ value that was 1.4-fold that provided by
Control 1. Thus, the 15%A CSDD formulation is a dissolution-rate improved and/or solubility-
‘improved form of Ziprasidone. '
Example 16
A form of ziprasidone consisting of a 25%A ziprasidone-hydrochloride:HPMCAS-H
-CSDD, was formed using the procedures outlined in Example 15 with the following exceptions:
the spray solution consisted of 0.2 wt% ziprasidone hydrochloride monohydrate and 0.5 wt%
' HPMCAS-H' in methanol. The resulting CSDD was evaluated in the in vitro dissolution test
described above. The results of this test, summarized in Table 9, show that the 25%A CSDD
provided an MDC that was 2.1-fold that provided by Control 1, and an AUCg, value that was 2.1-
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Exanpl e 8 consisted of ziprasidone tosylate, Exanple 9 consisted of
zi prasidone tartrate, Exanple 10 consisted of ziprasidone aspartate,

Exanpl e 3oGe85i0sd:d of ziprasidone citrate, and Exanpl d of
Zi prasi done succinate. The results of these tests are p?giéﬁéhg%%m abl e 9.
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val ues that were 1.3- to 5.5-fold that provided by Control 1, and AUC90
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a crystal | iz sppyeasplution wab fiierepdvasidba 26Cemitervand herepurred ua'eszarhtshng to the
f 0!)/(') g:Nl ggefaw&ﬁsws 8 rs;c))rgm’iﬁetr l(adrgro%){]egw I&th?lé spnay DAGr WREPEGEHF@aIPidcess nghof 0.2
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150 psi. Drying gas (é.g., nitrogen) was introduced to the spray drier through the DPH lid at a

flow rate of about 1600 g/min and at an inlet temperature of about 106°C. The evaporated

solvent and wet drying gas exited the spray drier at a temperature of about 42°C.

The resulting spray dried dispersion (SDD) was collected in a cyclone, and then dried ina
convection tray drier with a powder depth of about 1 cm or less operating at 40°C and 50% RH
for at least 6 hours. The CSDD was then formed in-a tray drier by exposing the SDD to 40°C and
" 90%RH for 16 to 24 hours. Analysis of the CSDD by PXRD, DSC, and TEM showed that the .
ziprasidone in the CSDD was semi-ordered, with crystal domain sizes on the order of 50 nmto
200 nm. o ‘ , '
The resulting CSDD vwas evaluated in the in vitro dissolution test described above. The

results of this test, summarized in Table 9, show that the 25%A CSDD provided an MDC that was

4.8-fold that provided by Control 1, and an AUCg value that was 6.3-fold that provided by

Control 1. Thus, the 25%A CSDD formulation is a dissolution-rate improved and/or éolubility- |

improved form of ziprasidone.
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‘»Ing?el'dfém tat—the— 259 Ofade Function Unit Formula (mg)
15%A Ziprasidone ) di
hydrochloride:HPMCAS-H - Active Ingredient 276.22
CSDD (Example 15)

Polyplasdone XL NF Disintegrant 30.00

Crospovidone .

Microcrystalline Cellulose . .

(Avicel PH102) PhEurINF | Filler/Diluent 64.60

gfg;“e Monohydrate (FastFlo | pyp ;N | Filler/Diluent 129.18

Magnesium Stearate NF Tableting Aid (trace)
500.00

Core Tablet Weight

' Examples 20—22

Ziprasidone Hvdrochlorrde Monohydrate CSDD Matrix Tablets—Short (B3), Medium (B4), Long
: Duration

Sustalned release matrix tablets, each contarnrng 40 mgA zrprasrdone were prepared
using the 25%A ziprasidone hydrochloride:HPMCAS-H CSDD described in Example 16. The
tablet composition for Example 20 (B3) was as follows:
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t he or ger OMdpfResii Stearat®0 Nmbriddie r esyINE ng| G3PD war3xval pated in the in
vitro (eEs&efHilir@onipesdntsdescri bed above. The IR

4 Lactose, Fast Flo 316 Diluent NF 44.50 237.34

Spray Dried: ‘ 1 '
5 | Magnesium Stearate Lubricant NF 0.25 1.33
Total ‘ 100.00 | 533.33

The tablet composition for Example 22 (long-duration tablet) was as follows:
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results of this test, summarized in Table 9, show that the 25%\ CSDD

provi ded an MDC that was 4.8-fold that provided by Control 1, and an AUC90
val ue t hayowas/fosiaf ol d that provided by Control 1. ThugcthBfodddd#y:CSDD
formulation is a dissolution-rate inproved and/or solubilityinproved form
of zi prasi done. Exanpl es 18-19 Zi prasi done Hydrochl ori de Monohvdrate CSDD
Tablets (Bl and B2) Inmmediate release tablets containing 40 ngA zi prasi done
wer e pif &parjeCbmpeneny t he zi pUssi done hyjdiradehl| A¥ti%le: HPMEASE H CSDD descri bed-
in Exanples 15 and 16. Theltablet congosition for anpl el 18 was as

f ol | ows IntrRpenula§logiporeotsposi tion for Exanple 19 was_as fol| ows: Exanples
20- 22 Zilpr gq2stdnapreypdtno Rl pActile Monohvdihaine | @S0 Mat60i0R Thbl et s- Short (B3).
Medi um|(B4)|.: HPMeASHSPBP| on| Sust ai ned rlel eas¢ matrix tablefs, each
cont ai Eﬁng AHypragllesepr asi dpNetrixRelymepr|(dfidy ed 3889 ng| 1RP0250A zi prasi done

hydr ochl or i |odetMRRIGM H CSDD descri bed |i n Exanpl e 1p. The fabl et conposition
for Exampl d PemipBRBR was aslfollows: The tabl et conppsition|for Example 2.1
(B4) 3 ad MegnesiyR Stearptp 1 phybsicant onpodiN.on (085 Exhhdd e (1 ong-duration

t abl et \.E ragular GOMRORRMY n vitro dissolution test results for Exanpl es 20 2
1 and 22 ar|daghenhest Ho Blquf Biluent Exanpl|@F 233854 5042191631 aki done

Hydr oc i {CRPrAYp ! CSDD Mat rix [Tabl e s-Shor Medi-ym Long Durat i on
Sust ai d_ridYlagnesmyplegrate fakmh&r«&n} eacH Mont 4 h3-5. A—7i prasi done, were
prepar ¢dotdi ng the 15%A zi prasi done hyldr ochl| dPP-88: HEs H csDD descri bed
in Exanple 1I5. The tablet conmposition tor Exanple 23 (short duration

tabl et) |Mago &Ssofufidr tedSesuildT6r Exampled 20¢ 2RI iedhol®in Figka@mpl e 24 (nedi um
duration tablet) was as follows:Item Conponent Use G'ade W % ng/tablet #

I ntragranul ar Conponents 1 15%A 2| rasi done HCl  Active Pharm 30.00 266. 67 :

!
HPMCAS CSEDA)Al_%graSIdone IHogroéhlolvgt l(llonohv rat Hﬁﬁx% blgs % hort, &gdlum Long

Duration

Sustained release matrix tablets, each contaihing 40 mgA ziprasidone, were prepared
using the 15%A ziprasidone hydrochloride:HPMCAS-H CSDD described in Example 15. The
tablet composition for Example 23 (short duration tablet) was as follows: '

Item | Component Use Grade | Wt% mg/tablet

#

Intragranular Components '

1 15%A ziprasidone HC] | Active Pharm | 30.00 266.67
: HPMCAS CSDD |

2 Hypromellose, | Matrix Polymer | USP 12.00 | 106.67
Methocel K4M : ' :
Premium CR

13 . | Magnesium Stearate Lubricant NF 0.25 2.22

Extragranular Components

4 Lactose, Fast Flo 316 | Diluent NF 57.50 511.11
Spray Dried :

5 Magnesium Stearate Lubricant NF 0.25 222

Total ' 100.00 | 888.89

The tablet composition for Example 24 (medium duration tablet) was as follows:
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Met hocel

Ext r agr anul ar

Conponent s Lact ose,

KI OCLV Prem um CR Magnesi um Stearate Lubricant NF 0.25 2.22
Fast Flo 316 Diluent NF 49.50 440.00

Spray Driwe 2bgieesisum St earate Lubricant NF 0.25 2. 22 Terghpifd9os42888. 89
Exanpl e 25 (long-duration tablet) was as

The tabl et conposition for
In vitro dissolution test
e_addition. of

foll ows:

0. 0O5M NaH2PO. _nedia wi-th t

results for
294 (\/\// \/\

Exanpl es 23, 24 and 25 in

sodium

odecyl -sulfate

(SDS) aMamadiurpeBdtt o a pH| ¥ 7.5, paddiads at WtIE” r bR/l Shown in Figure 2.
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zi pr asi| dond Pradezipatidong Bk f or mul|dedh | d&8%r i p&9-9n Exanple 17. The

f or nul &ti—o CA'&C$D:]R| etlis ag_fo!! ws-—-n \vl!tr_z} |een||| |On.test results

for Fol Rul atI‘chPFP“E?"mieg g sh ‘xipﬁlyif‘r"burléSPB Qrp 15 780ht ed Beads

Zi pr asi dond M 8%( Lls were prepared usi ng t he f J procedures.

First, |2 "'Pmm’” N S—E-or P d—eeaSHSt-Hg—oF—26- ne 25%A

zi prasi gmrg%ﬁ%‘;ﬁp;ﬁ;iﬁﬂ | L desédiZBed | Ho%Exanbl e 16 and 3.33

wt % HPMS—E3 At —forr-Rga—Ssuspepsion—of—t-he]{ CSDD particl es.:

Thi s saFutué*F sFHER 3 et [RIVPEd usi (g W AP30 A BXOMBf eh (WAB) DynoM 1|
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S o Magnesium Steargte o bLybricant " A'NE 028" by R |
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0.15 mn °tﬁ[|e gri nd| ng beads were 0.7 tjo 1.0 HWP ad?ggj% ass, and had a

bul k vol une of 250 mL. The suspension was cooled to 5C dur| ng the mlling
pr ocess Thd iBlefitdrhpSRAGorBgantp2ODS (1§Hp-diditibnlthtdedywal k®ilbws®e was 29- mi n/ kg

Item | Component . . Use Grade | Wt% mg/tablet
# = .
Intragranular Components
1 15%A ziprasidone HCI | Active Pharm | 30.00 1266.67
-HPMCAS CSDD .
2 Hypromellose, Matrix Polymer | USP 20.00 177.78
Methocel K4M
Premium CR
3 | Magnesium Stearate Lubricant NF 0.25 2.22
Extragranular Components: o i '
4 Lactose, Fast Flo 316 Diluent NF 49.50 440.00
' Spray Dried ' : ) I
5 ‘Magnesium Stearate Lubricant NF {025 222
Total 100.00 | 888.89

In vitro dissolution test results for Examples 23, 24 and 25 in 0.05M NaH2PO0O4 media with the
addition of 2% (w/v) sodium dodecyl sulfate (SDS) and adjusted to a pH of 7.5, paddles at 75 'rpm," '

are shown in Figure 2.

Example 26
lera51d0ne Free Base CSDD Tablet (D1)

An immediate release dosage form containing 40 mgA ziprasidone was prepared |

using the 25%A ziprasidone free base HPMC CSDD formulation described in Example

17. The formulation for the tablet is as follows
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suspension. The resulting mlled suspension was diluted with water

contai ning dissolved HPMC to form a spray suspension consisting of 12 w%
CSDD, 3 wyopabidMeossand wat er. The spray suspensi on was t pei/gaabessont 0
20/ 25 mesh sugar spheres using a NNro MP-2 fluid-bed with a reduced-bow
(e.g. MP-1) Precision Coater insert to a 55 wt% coating weight level. The

coating_conditions were as follows.  The fluidized bed was equipped with an:
80- nm ¢Eompanenti th a 250- mm hei ght, b 30- mm Mgss in Tebdetmg) and a 24- mm

par ti t i 3sPeheLigtusidgapfrecriase BIFMG CEBPz| e was a Schl 1600970 with a 1.2-nm
i nsert | Roldphasdne XhCeppoddaneThe fl ui fdi zing air wa3768@t at an inlet .
t enper aMié@cObtafiine, aellelosepoi AVIGHIpEr ature of 11€7.6and a flow ratle of 90
n8/ hr. ﬁ:[q:oj)ed tenmperature was kept at 320C. The spray suspension [feed rate
was 16 ggg{bgg,m@}myg,lg@ (RASTH A 3) Pressure was 1.fyso|rg. The resul th ng.

Zi pr asi AR ARt EAREA0S Cconsisted Of 44 W% CSDrald) W7 HPMC,—and 45 wt %
sugar :>|=1l- %‘ €S, dIl COTIL al neu dUUUL e ) . S R
Eudrag't ——Ent-et c—Coated—Beads ("l- r-mB6—The—zi Pt astdone-coated—beads Of
Exanpl e 27 were.coated with an enteric polyner in a fluidized bed process.
The ent &fviid dis@@lhtmgtesebsmutsﬁoﬁ@aﬁﬁlaﬁdrﬂdl Bfasilﬁov&ﬂmvﬂlgrﬁrEBdr agit(r)-L30D 55,
1.76 wt% triethylcitrate, and 82.40 water.- This enteric coating

sol uti on was sprayed onto the zi e-coat ed beads to achieve a coating
wei ght of 10.1 w% using the sar@omaag ons used in Exanple 24 for spray
coating the CSDD onto the beads.” The resulting enteric coated beads

consi st ed of Zipkasisiono cepgedpangls Zfﬁi?rﬂgmﬂ%‘ésmgl the JoHawing proseduses: Jfirsbelst resul ts
for For Eﬂﬁnﬂﬁ 0&g§6f&ﬁ]@ds*aemtfn RirgWegs74- with! ngotﬂé SORACSARlEdoRY

di anonds is represented by circles. S-H Enteric
Coat ed Bﬁh@kﬁllc(rRlWHﬁMSA)S HrféSEDpieaglbddnefa@apbdlﬁbGE% 33fwigk &iME E37 were

d h I
co21 20 et SO a0 B M R, AE SRR T 0 11

wet-milled using a Willy A Bachofen (WAB) DynoMill model KDL agitator-bead mlll in

<

a single-pass cohﬁguration. The milling chamber had a volume of 0.3 L, and was
equipped with ‘a gap separator of 0.15 mm. The grinding beads were 0.7 to 1.0 mm lead- .
free glass, and had a bulk volume of 250 mL. The suspension was cooled to 5°C during
the milling process The mill speed was 4200 rpm, and the mlllmg time was 29 minkg
suspension. The resulting milled suspension was diluted with wa_ter contammg dissolved
HPMC to form a spra;y suspension consisting of 12 wt% CSDD, 3 wt% HPMC, and. . ._
water. ‘ |

The spray suspension- was then coated onto 20/25 mesh sugar spheres using a .
Niro MP-2 fluid-bed with a reduced-bowl (e.g.. MP-1) Precision Coater insert to a
55 wt% coating weight level. The coating conditions were as follows. The fluidized bed
was equipped with an 80-mm co_luinn, with a 250-mm height; a 307mfn swirl insert, and a
20-mm partition height gap. The spray nozzle was a Schlick 970 with a 1.2-mm insert
and. a 3.0-mm spacer. The fluidizing air was set at an inlet temperature of 65°C, a dew
point température of 11°C, and a flow rate of 90 m*/hr. The bed temperature was kept at
32°C. The spray suspension feed rate was 16 g/min, and the atomization pressufe was

1.5 barg.
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and 92 wt % acetone. This enteric coating solution was sprayed onto the

zi prasi donecoat ed beads to achieve a coating weight of 20 wt % usi ng the
sanme condiybigasiobsgd i n Exanpl e 24 for spray coating theceepieontesd he
beads. The resulting enteric coated beads consisted of about 8.8 w %A

zi prasidone. In vitro dissolution test results for Fornulation B5 are shown
in Figure 5. pH 6.0 is represented by dianonds; pH 7.5 is represented by
circles. CLAI NEBelrestAtin&euipmatid‘ooc comehﬂ)badg angMgl of ddr ot CHDR, Alime¥e whi ch

met hod di ni ster, tate, a solid oral
dosage ﬁgﬁﬁ] f‘é’%éu%?ﬁ abﬁﬁegh%n% 5P° mﬁ?%"&l%ﬂ‘é’%@?@c?&% to treat said CNS
di sorder, wherein the area under the serum concentration versus tine curve
(AUC 0. jnf) of the ziprasi done i nEtdagldizgran subsequent to said

admi nistering is from 70%t 0 140% of the ne 3. under the ziprasidone
serum concentration veridreitREnteric Goated Beadg(HopmiBo) o g | ¢ j ng from

admi ni strati qfeQfprakidBicoRkd Béa@E aﬁE%(l]ﬁe an‘élcéﬁﬁd Wethaa%Atedit pblysrpsul e
contai ning the sane anount of ziprasidone to a cohort of humans |n a fed
state. 4n aAfiwiditadd be¢dhprecessat |Tﬂpg gﬂ@rqscwl@sr&@émonncoammﬁa# 138# cWt”pret hod
conpri S%a@?{@l?&ﬁ%k@ﬁ Rk 3§ IE}H o) dhaBold B RLA! Phifl il Chafhg] dosage
form conpri an anbl 6f “Zi prasi done effective to treat sai S

di sor dersplutibe meis rsptalyed anteahe mqbea"sdohecwdjbnadmmmiﬁevatd mtiug rvesighttof me curve
(AUC 0-inf) of i prasi dope in t unma uent to sali

adni ni st@ B |“§‘“Igrt§ﬁ15%%°f’%&i9m°)’58 n Eéarpt@ﬁ?u%?”é rﬁ%&g?" tﬁegfs;?r%si done
Serum CQhpee mer BéddON VY $ethlting Nentedidr ditedAbdads icbiisistéd 90 labbutg9.B9 omeA

adm ni stering an identical solid oral dosage form containing the sane
amount @ Prasi¢ngsi done, to a cohort of humans in a fed state. 3. A nethod
for treating a CNS disorder in a human by adm nistering to the human in a
fasted state a solid oral dosage form conprising an effective anmount of

zi pr asi doniro difsetusion tQSh@Slle‘rfglhlg mpatation Bésfe shawnan Bigyed Hopfd 6i%ist he hunan
subsequep [ Is to 140% of a nean zi prasi done
serum AU r€Stegtfea%l&ésu tl rﬁlg’ rg'r%n p%ﬁ#en?ng{ tﬁzrg?r{éhof a control ziprasidone

i medi ate rel ease oral capsul e containing the same anount - of ziprasidone to
a cohort of humans in a fed stat eExa n(ileié

HPMCAS-H Enteric Coated Beads (Form B5)

The ziprasidone-coated beads of Example 27 were coated with an enteric polymer

ina ﬂuidized bed process. The enteric coating solution consisted of 8 wt% HPMCAS-H -
and 92 wt% acetone. This enteric coating soluﬁon was sprayed onto the ziprasidoneQ
coated beads to achieve a coating weight of 20 wt% using the same conditions used in
Example 24 for spray coating the CSDD onto the beads. The resulting enteric coated '
beads consisted of about 8.8 wt%A ziprasidone. |

In vitro dissolution test results for Formulation B5 are shown in Figure 5. pH 6.0

is représented by diamonds; pH 7.5 is représented by circles.
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also from70%to 140% of a mean ziprasidone serum AUCo-inf resulting from
adm ni stering an identical solid oral dosage form containing the sane

amount ofwagipssaebgigne, to a cohort of humans in a fed Shairge2ddonooiareEL hOd
according to Claim1l, wherein the nmaxi num zi prasi done serum concentration

(Cmax) subsequent to admi nistration in the fasted state is | ess than about
140% of the nmaxi mum zi prasi done serum concentration (Cnmax) resulting
fromadmi ni stration of a control zChAIMSIone i medi ate rel ease oral capsul e
contai ning the same amount of ziprasidone to a human in a fed state. 5. A
met hod for treating a CNS disorder in a human, which nethod conprises

admi ni stering hethbdohidiing iaNCRST A @S i ladiinan, $ichdmethad ceapage form
conprising an effective anpunt of zi prasLdon?eJ cg);ow ding to the human in the
r

fasted sdministesingttedbs human in #ifasteduiiats | otdid Arglr dosasdioEm COMPENDE 4Ri on ( Cni n)

of at | : 220 d IO Eal e
concent fapsoF plisond Bifedive \PREN SN IR UER W e s (o any
one of E@ramnentent@tion versus dimeseurvd éABCainD) g the pipassidiwaeinithe tivmanosage form

conprises ziprasidone,in.a dissaqluti at fo) NPLOV m.Qr. '
ol bt 1 Pityedng B S Ferphideriec T 7% G5HE0H MU Fat e Bete
preci pi tiptdsidoné Ndertht 06ncedtratidnnetiBod wae oadiva g(AWCClpi resBtinghefr@nn t he

zi prasidone in the.dosage form conprises ziprasidone tosylate, ziprasidone
tartrat éé)m’(ﬁ‘fs“ﬁﬁ‘?ﬂ akp GB‘Pfgoeiizl’Pr Esdn;!r'Pé’F %%ﬁtwﬁﬂﬁseamé Ea}pé‘dllgff’ﬁa}?.m%t.heA net hod
accor di gfnd fnddntbiifraviiedabn cohsit &f Mingsk dpNRdistatd. he dosage form'conpri ses
zi prasi done nanoparticles. 9. A nethod according to Claim6 wherein the

zi prasi done Anmethed dastagpting @r GNS aliyordes ds aghuswin, avhidhxmethed gpmprigpsasi done and
a polymer.. at |east, a portion.o i i:prasi o the oselh dym xture is
in a seﬂ‘?”-“‘&%é‘ﬂ‘é? dhepaman i aﬁasﬁreéi%gqa%%groﬁn%g{% f&ﬁgic% 5, V\geflei n the
sol i d oamburll of dipeasidonereffenive teeeat aaid CNSdiv@der; ol lease theeaewsyndar thel ayed
rel ease nmeans, an i.nmedi ate rel easgéﬁg)ti Orﬁrs}’ or .an% conbiléﬁaﬁjié'on t her eof .
11. A nEWBCORETBRUPhYCELS A B b Ubpad i e Zpragions e WPR he sol i d
oral do§ag&uent to said administering is from 70% to 140% of the mean area under the
ziprasidone serum concentration versus time curve (AUCo.in) resulting from
administering an identical solid oral dosage form, containing the same amount of
ziprasidone, to a cohort of humans in a fed state. . _‘
3. A method for treating a CNS disorder in a human by administering to the
human in a fasted state a solid oral dosage form comprising an effective amount of
ziprasidone, wherein the serum AUC,.iys of the ziprasidone in the human subsequent to
said adrﬁinistering is from 70% to 140% of a mean zipras_idone serum AUCq.inf
resulting from administration of a control ziprasidone immediate release oral capsule -
containing the same amount of ziprasidone to a cohort of humans in a fed state, and is
also from 70% to 140%, of a mean ziprasidone serum AUC.ins resulting from
administering an_ identical solid oral dosage form, containing the same amount of

ziprasidone, to a cohort of humans in a fed state. -

4. A method according to Claim 1, wherein the maximum ziprasidone serum
concentration (Crax) subsequent to administration in the fasted state is less than about

140% of the maximum ziprasidone serum concentration (Cma) resulting from
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form conprises a sustained rel ease neans, and optionally a del ayed rel ease
means and/or an immedi ate rel ease portion, and wherein the ziprasidone in

t he sol i dyghade/@Mogage form conprises a solid mixture of PETABABOBIH W th a
pol yner, at |east a portion of which ziprasidone is in a sem -ordered

state. 12. A nethod according to any one of Clains 1, 2 or 3, wherein the
solid oral dosage formis an imedi ate rel ease tabl et or a sustained
r el ease adatiistratiopaifor certodizipranigane Smmgdiatestreldage piak capsalec eamprinisg ke

sem -ordered _zj i hydr oxypr opyl net hyl cel | ul ose.
same amou e??l_qg%@g? ¥ %Q\ﬁﬁfl Sh aq'gd &:ﬂg

acet at e 'Succi na "mefhod accor di ng to any one of Clains 1, 2

or 3 whey ei n A hRtial fofl t@stalg 4 CIEDBisbraéminC Aihass 66hieh) metivd dodipeisése| ease
portlon and a sustained release portion, wherein the sustained rel ease

por t i on adByisteaRgs togthe duman i e %Ftéd 8t F‘gldn‘b‘a's%‘???g%mg‘r EPIEEE done

hydr ochlggile ARt RRiddfe prévidRt RAfle AR B ROfERd 3k LGdPbafd ai ms 1, 2,
3, 4 r65e Wnerequ t he hdman |rnlt h% fagted statea has not eatgn 250 cal ori es

or nor e rhigimun blesdsziprasidorroeansertiestion Caind oftat leask 20 mgumlandra steddyer

d trafi ding t
Qa1 m o hunRin B0 S Hofl e HRaRGRCRTbE R i B R T b or s
or nore ¢ or a neiRsll adcoRlif s Snpedrer 6f ensmatl, 198514t o5hakeimtieer

adm nistration of the solid oral dosage form 16, A kit conprising a) a
sol i d orirasidpagde theodopags I PRjisshzigrasidens Y2 QFFBQ}H‘c‘O'bfatezI"ERra‘é‘iddone and a

phar macgyty cg! kyscﬁms@tla@k@vee afownesnd/@m%aeasdo%t UehbiBRadP with 3

adm nistration of the dosage formof (a), which i) do not specify :
adm ni stprei:upltahownﬂﬁbltDOOd or ii) indicate that the dosage form of (a) may
be adm nj stered with or w thout d sol.id, oral dosageform

e o < ethoflcheirtieh Clhim, 80 Shertih SAE Lbeoty o e I680, BT

serum Zzicpmpsied Qi}ﬁasﬁﬂéﬁ@ tdsfateMiipedidofie {abte?, 69 YipkRidbAo e &dmiAndiRAWi prasi done

serum AUCo-inf resulting from adni ni stration to a cohort of humans
a cyclodextrin.

8. A method according to Claim 6 wherein the ziprasidone in the dosage form
comprises ziprasidone nanoparticles.
9. A method according to Claim 6 wherein the ziprasidone in the dosage form
comprises a solid mixture of ziprasidone and a polymer, at least a portioﬁ of which
ziprasidone in the solid mixture is in a semi-ordered state. '
10. A method according to Claim 6, wherein the solid oral dosage form comprises a
sustained release means, a delayed release means, an immediate release portion, or ény
combination thereof.
11. A method accordihg to any one of Claims 1, 2, or 3, wherein the solid oral dosage
form comprises a sustained release means, and optionally a delayed release meansi and/or
an immediate release portion, and wherein the ziprasidone in the solid oral dosage form
comprises a solid mixture of ziprasidone with a polymer, at least a portion of which
zibrasidone is in a semi-ordered state. -
12. A method according to any one of Cléims 1,2 or3, whefein the solid oral dosége
" form is an immediate release tablet or a sﬁstained release tablet, said tablet comprising a
solid mixture comprising semi-ordered zipraéidone hydrochloride and hydroxypropyl

methylcellulose acetate succinate (HPMCAS).
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in a fed state of a control ziprasidone i medi ate rel ease oral capsule
contai ning the sane anount of ziprasidone. 17. A kit conprising a) a solid

oral dosage beisvg@npri sing an effective amount of zi pr agir@gR/aNd42
pharmaceutically acceptable carrier; and b) instructions for oral

adm ni stration of the dosage formof (a), which i) do not specify
adm nistration with food, or ii) indicate that the dosage formof (a) may
be adni ABst ereuntethipd hcaording toramytont 06 Flaihel &2 or 3 ahereinothe golist erpl dpsagege f orm

when adrd nistered to. a h n..i.n . . V| . ran a
serum Z{P%rf’h%(inf%ﬁgs %@eﬁ IS %r('g ?%’?ﬁ{j‘?%g En%d%g%% gg ﬁgh’?rwe{ééraagi prasi done
ser um Aldeaihédf refeasdipdriiorgcdnprivesal solid mixtat camprifingsemideddredzipragidpreasi done

solid oral dosage f taining the same anmount of ziprasidone to a-
cohort &YIREHEH ?W%ég state. 18. A kit according to Claimi16 or 17,

wher ei n jyhe ?@Eﬁé& Q&ta?di&gg%jy%ﬁé of CRAS 1 901384 loh sawidrEMhd b in
rate-i nprove ormor a solubflity-inproved formand/or ziprasidone in
conbi natheofasted statezhap metéain 260i aatprien i tioteofor atligast Awe bbing befos¢ antbatage f orm

conpri sing .a pharmaceuti.cal |y acceptabl e rrigr._and an anount -of

zi prasi & etwggﬁpgrc?tr;‘_?\?rea "8“‘;541’_%%" ogﬂa%gﬁgf"s%g%ggf Wi ch dosage form conpri ses
zi prasi dgne. iANmathed 86&Rkdihd RClafth &; WABYeRVBE hiidkiiPthe Fasied stfte lhid dotl Mpr oved
form and which dosage form provides to a human in _a fasted state an area

under t lsater @50 epletipt anmets: fopmt leaststve hourebedere\asd @hlgast twe howss aBsryr asi done
that is_firom 70% tend4Q% & &Q@e%ar ea under a-ziprasidone serum .

concentration versus tine curv -,nf) resulting fromadm ni stering an
i denti cab. solai it eongpristhgsage form containing the same anmount of

zi prasi done, to a cohort 3 humgns in a fed state. 2 . eSO| ilc]itog | dosage
f or m accor di ng t o®d ai ?nsfg, Qxﬁgg%ﬁaﬁetfﬂgnaﬁ?ﬁifﬁ'?m& al}l%{kﬁ@ d8AE"n fhe dosage
formis zipPasidbie afPa Phar@BcefBénlly acceptable carrier; and : . -
b) instructions | fof oral administration of the dosage form of (a),
which |
i) do not specify administration with food, or
- ii) indicate that the dosage form of (a) may be administered with or
withouf food; |
wherein ‘said solid oral dosage form when administered to a human in a fasted
state provides to the human.a serum ziprasidone AUC.inr Which is from 70% to 140% of
a mean ziprasidone serum AUCO..jnf resulting from adr_ninistfation to a cohprt of humans
in a fed state of a control ziprasidone immediate'release oral capsule containing the same
amount of ziprasidone. '
17. A kit comprising
_ a) | a solid oral dosage form comprising an effective amdunt of
ziprasidone and a pharmaceutically acceptable carrier; and _
_ b) instructions for oral administration of the dosage form ‘o‘f (a),
which |
i) do not specify administration with food, or
ii) indicate that the dosage form of (a) may be administered with or

without food;
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wherein said solid oral dosage form when administered to a human in a fasted
state provides to the human a serum ziprasidone AUCq.ins Which is from 70% to 140% of
a mean ziprasidone serum AUCq.int resultihg from administration of an identical
ziprasidone solid oral dosage form containing the same amount of ziprasidone to a cohort
of humans in a fed state. |
18. A kit according to Claim 16 or 17, wherein the ziprasidone comprises ziprasidone
in a dissolution rate-improved form or a solubility-improved vform and/or ziprasidone in
combination with a precipitation inhibitor.
19. A solid oral dosa.ge' form comprising a pharmaceutically acceptable carrier and an =
~ amount of ziprasidone effective to treat a CNS disorder, which dosage form comprises
ziprasidone in a dissolution raté-improved form or a solubility-improved form, and which
dosage form provides to a human in a fasted state an area under the serum concentratlon
versus time curve (AUCq.inf) of z:prasndone that is from 70% to 140% of the mean area
under a ziprasidone serum concentration versus time curve (AUC.ixf) resulting from
administering an identical solid oral dosagé form, contéining the same amount of
ziprasidone, to a cohort of humans in a fed state.
20. A solid oral dosage form according to Claim 19, wherein the émo'unt of-

ziprasidone in the dosage form is 20, 40, 60 or 80 mgA.
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