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DESCRI PTI ON METHODS FOR PRODUCI NG ARI Pl PRAZOLE

SUSPENSI ON AND FREEZE- DRI ED FORMULATI ON TECHNI CAL
wéhblvD1733e present invention relates to a nmet hedTiiPro0s/ 064076

produci ng an ari pi prazol e suspension, and also a

nmet hod for producing freezedried fornul ati ons.

BACKGROUND ART Ari pi prazole is a drug comonly known

as an atypical antipsychmdariegeon. Usi ng an

ari pi prazol e_aqueous suspensi i_nj.ec I

RSP Bn PR Gatn A 0 SBe0 e russahl bl ereg-omren

of aripiprazole. |In partggrManTI@NsSuspensi on obt ai ned

by suspending aripiprazole with a nmean particle size

of about 1 to about 10 mmin an aqueous vehicle is

known to have excel | entpGusicairnedsr el ease properties

and bioavailability (Paten cunent 3 ) . In prior

art, aseptic pulverization of bulk aripiprazol e was

dlfflﬁﬂélbrége*ﬁei bel ki Rreduct i 9nnd@yR] -fF0broducing an

exanple, "a ball mlling nethod, which uses ceramc
aripagsandb el yuapsedion, wend npl ¢ ng, mBlopriol! emedupendg freeze-

firi.cti y. cause contam nation; additionally, bal
dﬁ%eﬁ|§°§§%é§§%§%%f in-line sterilization are generally

not commercially available currently. Mreover, the

ball m 1l pulverizatio E%% g ossi bly involve a

probl em of short - pass ﬁyx EB NBﬁ%R?Iarge particles

possiddiypiplrhpoldr disghat héribpademmdndy showwmi nafatant atypical

Docunment 4 |, it is preferable ta use bulk aripiprazole.
RGNS o9 o nBP Pt | T e R Eo Ty eFEral] F 2B8hSion as
arhaviiRgeat ABBH padrinehetseZze dasaboweeh00 prowssddessfor  the

nmore preferably about, 95% of the crystals having a .
aHMSErat 5P e qfesgr%}?ﬂeﬁifaf@gemn with Bh ?ﬂﬁrpar?i gugpenston
oAl Bl aYbENndHNEYRDraPbEURLE10Ns OheflUuULKe size of

ari pi prazol e having a mean particle size of about 100
abnnunlltgsab@@mil@sum in an aqueous vehicle is known to have

excellent sustained-release properties and bicavailability
(Patent Document 3).

In prior art, aseptic pulverization of bulk aripiprazole
was difficult at the commercial production level. For example, a
ball milling method, which uses ceramic beads widely used in wet
milling, has problems: bead friction may cause contamination;
additionally, ball mills capable of in-line sterilization are
generally not commercially available currently.

Moreover, the ball mill pulverization method may possibly
involve a problem of short-pass in which some large particles
possibly slip through the beads. As shown in Patent Document 4,
it is preferable to use bulk aripiprazole having a desired small
particle size, preferably having a mean particle size of about
100 pum or less, more preferably about 95% of the crystals having
a particle size less than 100 pm with a narrow particle size

distribution. However, production of such bulk aripiprazole

having a mean particle size of about 100 pum or less requires

particular crystallization techniques 1like an impinging jet
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particular crystallization techniques |ike an

i npinging jetcrystallization nmethod, as described in
weat@mi7Bocunment 4. On the other hand, particl eCTUR®08/064076

reduction can be carried out using a high-pressure

honogeni zer; however, when a210% suspensi on of

ari pi prazol e having a nean particle size of nore than
crélle@ammz'aS:iml methz@,dha/ﬁ ltdesarhbgdi]-jlm d&et@_ ni Ihomg@rﬁ der ,

cl oggi ng. occurs in the line, precludin Lveri zatjon, .

Thergpogé? PERPE BRRTr &Pk eEQFFpFE% ggf%n car”be carried
oull efi&1@bl ¥ Whit Bhapr@adhear hbebgersi 8 ;0f hd@vermn owhen a 10%

| ess. However, suspending sych aripi prazole with .a
SUFBARS AR t PEI BT EPTR-FHO L0 V1160 arm‘? |REHGle, stze of more

ersghi @ sl utd onyhscaccoaranied By HiearbRassdher ebpbgenizer,
m XI' ng u er \(a uum | S necessary, for the prepar at | Op1
cloboand oregEifedis thashEtyi GFeCIBeI PatRHIeDécaRbE - 3 Therefore,

itEﬁgngggiﬂe@% R%fea%@gprQﬁ?De -pr%%@aﬁ'l o S eREh Blrticle
out under vacuum outside air rmmay be introduced, which
sizequtr €80 reasur éssso prevent contam nation fromthe

ext ernal Vi N rQv L0 3 S,58908Chehs ticl
oL SRR DY B AL BTERIoL L S e pusticle
sipicepdr bpguisneld ppacti tkes tond araiiingeaspbotign is accompanied

er -sol ubl.e dr conprisin e .Qf : th
o SE gt O e IRCane TRrE B Do [y Eoeaxy for the
préplaehsobbbe dr hgmagdnenes osusmresisuor f(@ee &etiewe Document 3,

substances.in an aque carrier in the absence of an
EWﬁﬁi@: %%qi\@ﬁag\ﬁagﬁi §8§9)f‘| rst tenperature range at or

abov eyHdie mARLE i NOs P vitiedl ottbeupor [acwater esodiddd @ir may be
~drug to forma heated suspensi on containing the dru%. £
iniHecErRdt NEh B ug SBIFEPL Bz S S HShBgent2rngoY g nat1on tron
ritealed 84S paRsiireRta finpsbveness uire drargespad: wid kiegired.
the first tenperature range to form a_heated

honoditens ReRUERAFng tHEAPEES wWRerSithothe odr iy Spgring small
pm:ﬂc@@é Oht 5901 A NG theoeated hoaBaEHat edfy A &8EAAEing the

tenperature range below the nelting tenperature of the
stpryer Iof :wat er - sol ubl e drug to forma transiently

stabl Fa) Crf?ﬁll%% m%tﬁle%@qta{:ﬂ rﬁcﬂ[ﬁxture of a poorly water-

soluble drug and one or more surface active substances in an
aqueous carrier in the absence of an organic solvent within a
first temperature range at or above the melting point of the
poorly water-soluble drug to form a heated suspension containing
the drug wherein the drug is molten;

(b) homogenizing the heated suspension in a first pressure
range and within the first temperature range to form a heated
homogenate containing the drug wherein the drug is molten;

(c) cooling the heated homogenate to a second temperature
range below the melting temperature of the poorly water—-soluble
drug to form a transiently stable, cooled homogenate containing
the drug;

(d) applying a particle stabilizing energetic process to
the cooled homogenate within a second temperature range below the

melting point of the drug and in a second pressure range to form



10

15

20

25

30

35

the drug; (d) applying a particle stabilizing
energetic process to the cool ed honbgenate within a
weeceprd7isenper at ure range bel ow t he nel ting popar/Jef008/064076
the drug and in a second pressure range to forma
cool ed di spersion of stabilized small particles
containing the drug; and (e) drying the cool ed
a dbspes st spdrsifonr mrdrstesdisimaed @eall qeesictrtaconbgining the
the poorly water-sol uble drug. However, in the method
drgg; p#i®nt Docunent 1 , preparation of an emul sion

heat gd) atya,irgnPenat W kiagheat spéadi drhetoel fong patiat small
of the drug i s essential, and there kgﬂg ﬁ%oblen1in
Pawhi Ates ML RENEr it AR Pat et BdCuEn? - 2
di schpsese£f faettneensohubi b Zalion ObcGhSPersi @repraasion of
of poorly sol uble congounds by addi ng a conbi nati on, of .
ana ephégeiehAated afpanteBPeLH BiFl PLeBRBoHE (Rafipitigg point
oSS I, risa@gsgﬂfiéﬁk”%ﬂdr%héf% tieaches-dhah an maintaining
honom xer is used for coarse enulsification, and that
the birghtpr eésgur.e honogeni zer or an ultrasonic

NOMGEOLAR! IR HERd 1O ol LOL A SEELCAION o tPMELt fon  or

in Patent ~Docunent 2 , The conposition containing a .

dipperkyosol mddres carfpogndrillyat sbsulsld ubidniposgdsr by adding a
di spersed takes the formof a f [ n

R BOLL S e PREBIT CRURSnE 5~ Qb bapeegnent ! (fat)

arTeihodiFoer preparing alestredhl e Tt cezmstdrsi ethat a homomixer is

formul ati on conprising.the steps of: repari
u3or HIG byPRISF] pFRPASoTEHaVTHg £0es VBT piyt By Pressuze

hetlgRndb et T idwt ien; ullb)apoepar ingogesteek| eivehissde ffor fine
the sterile bulk aripiprazole; (c) conbigigg %pe e
ergtledif i gabt¢hi priPBErandt e i1 WERcre t6°5F GRPRStH+on
cHtit@linh BgPrd MREYr SYSRRNSINB t bafpdutel ugest a ist esolwpbilized or
m xture of solids; (d) reducing the _nean particle size
digfparsedstekebethexforpg oL a fat emulsion, and not an agueous

suspension.

Patent Document 3 discloses a method for preparing a
sterile freeze-dried formulation comprising the steps of:

(a) preparing sterile bulk aripiprazole having a desired
particle size distribution;

(b) preparing a sterile vehicle for the sterile bulk
aripiprazole;

(c) cbmbining the sterile aripiprazole and the sterile
vehicle to form a sterile primary suspension that includes a
sterile mixture of solids;

(d) reducing the mean particle size of the sterile mixture
of solids in the sterile primary suspension, e.g., by an aseptic
wet milling to within the range from about 1 to about 100 pm,
particularly about 1 to 10 um, to form a sterile final
suspension; and

(e) freeze-drying the sterile final suspension to form the
freeze-dried formulation.

Tt teaches that wet ball milling is preferred as the aseptic wet
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of solids in the sterile primary suspension, e.g., by
an aseptic wet mlling to within the range from about
wa 20/0ats0t 100 mm, particularly about 1 to 10CTIP2008/064076
forma sterile final suspension; and (e) freeze-drying
the sterile final suspensiongto formthe freeze-dried
formulation. It teaches that wet ball mlling is
miPl ehgrestamrthenaseqnt i @)wet m | 1ing pr ocedure in step
(d) . Non-Patent Document di_scl os
mi cr SPRUPAFSEr sPARHTEY wot a%moasﬁés%i\?% “&%@Fl%?%%edrs have

tw%fa@%ﬁﬁ@é@é@goﬁbfﬁﬁﬂhéﬁﬂﬁéﬂﬂdassbIedeb&%aénﬂ@lapmédmcpSrtlcle
have no contam nants, and production is easily scale

sigg: PheeRinTooRARINCTE hayapaReSen LB Tad 35t BﬁPductlon is
ea ggg catiQn Ho. 2003-531162 Patent Document 2 :

f nese Unexam ned Patent Publication No . 2005-22989
Pa@anénthm@@ﬁéntl 13 JapeiRates BneREX AR ebR Fittenfublication No.
20 ggfg on No. 2007-509148 Patent Docunent 4 :

j)apanese Unexam ned Patent Publication No. 2007-509153
paﬁz@menmml@mem 5 Japapesres Enegareiited\oPa 3780 2Bub Hgadiiion  No.

C| . Japanese Patent No. 3750023 Non- Pat ent
20%0322@% Kathleen J . Illing, et al., "Use of _
paegitof Dathatiener Pr odessnewe f UneRereparcht Paref Publication No.

Phar tical Suspensions", Pharm Tech., OCTOBER
209&9@68;%% 78 to 88. Non- Patent Document 2 : "Study
@ yisd@lmehtranssf ovaphnese ofindAramiprdazpheéniSaPoshication No.

Aoki, et _al., The Fourth Japan-Korea Synposi um on
Z@Qpép%?%n Technol ogy (COctober 6th-8th, 1996) , p

PatSf- PACuRERCIHSUREakESd Hen d SMYENSI. OB 803 EMS TO BE
SCOLVED BY THE | NVENTI ON Suspensi ons3955002a3r ed by

Pafipiife RAFHECR i Gi prRZBFEC W HFH AR

Non—-Patent Document 1: Kathleen J. Illing, et al., "Use of
Microfluidizer Processing for Preparation of Pharmaceutical
Suspensions", Pharm. Tech., OCTOBER 1996, pages 78 to 88.
Non-Patent Document 2: “Study on Crystal Transformation of
Aripiprazole” Satoshi RAoki, et al., The Fourth Japan-Korea
Symposium on Separation Technology (October 6th-8th, 1996),
p.937-940

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

Suspensions prepared by suspending aripiprazole with a mean
particle size of about 1 to about 10 um in an aqueous vehicle are
known to have excellent sustained-release properties. Wet ball
milling of aripiprazole preferably having a mean particle size of
about 100 pm or less, more preferably about 95% of the crystals
having a particle size of 100 um or less, is known as a process
for producing such aripiprazole suspensions with a mean particle
size of 1 to 10 um, as shown in Patent Documents 3 and 4.

However, production of bulk aripiprazole having a mean
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particle size of about 1 to about 10 mmin an aqueous

vehi cl e are known to have excell ent sustai ned-rel ease
wonopatises . Wet ball mlling of aripiprazol ePCT/IP2008/064076

preferably having a nmean particle size of about 100 mm

or less, nore preferably abegt 95% of the crystals

having a particle size of 100 mmor less, is known as

padrpEpcess,d abf paesluci MY Suchorariqisprazpliecduspeasabnsethods,
wth a nean particle size

f.1.10.10 mm s shown_i .
supht 8fit 2PotBRE LS Joitd %Y.Sg%&?e%ﬁe‘}l,o%ﬁ‘}?&ﬁ}c??r ohCb PELTIEIng 2
budk! BEQP@Z obgrhiayi g ast@anparsusdencinge thk about atfifiprazole
mmor less required special nethods, such as an, ,
halvhpl gy TRPT} ERTEAgAEa 7o At GRSt RBB, MR BT presduding gehicle,

miRUhY K4 JALLRGA S0, suspendi ng the bul k
aripi prazole having a nean particle size of about 100
mm oFokesbifnreas@hi @ STt RgN URREOY ddfuicRis desired that

ecessapyy k- S I8ASARing RIOAYHELEEH dBLRRE I BBSs with
Ca@eg%§%e§¥%éd%%ﬁggkcé% use %S?k ﬁggggrhconta?niné . ]
paat-i.pler azete ofiarittioc|es ow t howe pant kol emsupe of 10 mw more,
ar, re i t % - e k
B T
pmgggbkeﬂb@lébﬂyﬂxmﬂutlIQOnnmt0olm000nmnhImnﬁe;pmééeathy200 pm
mmto 400 nm, praduced b atch crystallization
b {HOLE KR dfY VAR TS Ag.L RO Laver " ERG et need
fc&abbpg?meixﬁn@ethod has drawbacks: bead friction may
possi bly cause cont am pation nd ball mlls c I )
of i,ngeﬁgegter?i%g?}gﬁigr%i%fHQ%yﬁﬁ%P%%nhas AABaEks: pead
FGRABHCHAY | Yosnidi1vakbese Thefiedtirat ianpethoddHatmills capable
rarely induces contam nation and uses

y a producti.aon .

ofapparatfsSeapabl S 9PN ATFI ARCSTRIM P04t PhFiiES Hagh availeble.

THgSrbed, NVEARNS FOR A NG THENBREBE EMn The rpree@santnd uses a
i nventors found that even en usi_ng bul k arlg% razo

|
PRASWCAL AN N GPPBYRBES nerBaBe aPf pilpraBf e SHEFLT EFES M t*ﬁaes been

aésiRapticle size of 100 mmor nore and having a mean
particle size of 20 to 1000 mm, preferably bulk
ari pi prazol e having a nmean particle size of nore than

v Wk sBAYHIE WA broRf glierably 110 mm

The present inventors found that even when using bulk

aripiprazole containing 10% or more of aripiprazole particles
with a particle size of 100 pm or more and having a mean particle
size of 20 to 1000 um, preferably bulk aripiprazole having a mean
particle size of more than 100 pm, particularly preferably 110 pm
to 1000 pm, most preferably 200 pm to 400 pm, the above problems
can be solved by performing a first pulverization step using a
high shear pulverizing machine such as a high shear homomixer, a
dispersion machine that applies shear force to a material to be
processed, a colloid mill, an ultrasonic dispersion machine, or a
high-pressure jet type emulsifying dispersion machine such as a
high-pressure homogenizer; and further performing a second
pulverization step using a high-pressure jet type emulsifying
dispersion machine such as a high-pressure homogenizer.

The present invention has been accomplished based on these
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to 1000 nm, nost preferably 200 mnmto 400 nm, the
above problens can be solved by performng a first
woubosanizat i on step using a high shear pul veri PCTgP2008/064076
machi ne such as a high shear honom xer, a di spersion
machi ne that applies shear fg.ce to a material to be
processed, a colloid mlIl, an ultrasonic dispersion
fiRBeRgNe, ad arbighpr esseeechet drvpe mmtisiebyi hpe following
di spersi on nmachi ne such as a hi gh-pressure
PrREHBEEN AGTNORd furt her perforning a second

pul veikgati:on Si@PodSiERg BrbHgbiMY €85 Ul el pigirazype suspension
emul si fyi ng di spersion machi ne such as a hi gh-pressure
CORBHBHEERY &S STRESpPEsent invention has been

acconphi shegibasgd onkt heselhbndisgs and huridheble to form a
research, and provides the foll ow ng production

pPriEeRPdsuSRIAiPN; A net hod for producing an

ari piprazol SP I o eoNPLLSiBg: t he ggﬁgﬁg-ggz (a) first

conbﬁ%)ng ggFigarﬁgfprazole %nd a %ehj%le tolforn1a
pyivemaeyt sus pendoon; a( $3cendsrac SLARSR MO iRy y

suspensi on_to. first pulveri ' f egondaly d

suspe(ﬁ: [ ons;&bg]neo(J t(1 %’;g su }}eectlé%%&%é&gec%% ae?hyss'L secon
puvepenstom ttoo Second pihalersusgenenoto form a final

suspension, ltem 2 :. The_nethod accordi t.o | S

wher G 1P 1 heSe, FSEPGY SRR DN ot %lsttg%p 1(’b)“5},§é%e}]%él in the
fiseeonsarve SiFsRensi ot | sté&or ned, bythpul secozdany t bespension is

primary suspensi on usjng_a, high shear pulverizin .
forper by, By F§bé?§goﬁhﬁagﬁ+ rﬁﬂSE%ﬁSFPBSUEHE%rgfg%gg shear
pd1&edipBhEN indcHiehe Progepsedion @akhohd miHdt, applies shear

ul trasoni c di spersion machine, or a high-pr '

: esitr.e ] et. 1 an
faufse &Rul 8i fYRHFdilspéPsi BR meEPisReS%and®i nCrhe® kb SHd
uRUWasehk zat §98-&f s iePkehine f heod | Bal hSybppRSsOIrd S jet  type

formed by pul verizing the secondary suspension using a i
emﬂjﬁiiﬁﬂégs@ﬂép}?é@l@r}/p@a%esi fa;ﬂq’lglrﬂigb%r SO e g L zation
oft§8%§ %cﬂﬁetﬂgtB?ﬁaﬁcgﬁﬁégﬂgldﬂJﬂ§‘¥8fﬁé@’E%,deV@&Qtﬂng the

in the first pulverization of step (b) , the secondary
SFUBPRINY gnsipension using a high-pressure Jjet type emulsifying
dispersion machine.

Ttem 3: The method according to Item 1 or 2, wherein in the
first pulverization of step (b), the secondary suspension is
formed by pulverizing the primary suspension using a high shear
pulverizing machine or a dispersion machine that applies shear
force +to a material to be processed, and in the second
pulverization of step (c), the final suspension is formed Dby
pulverizing the secondary suspension using a high-pressure
homogenizer.

Ttem 4: The method according to Item 3, wherein in step (c),
the high-pressure homogenizer is used at a pulverization pressure
of 300 to 1000 bar.

Item 5: The method according to Item 3 or 4, wherein in
step (c), the high-pressure homogenizer 1is used at a

pulverization pressure of 300 to 600 bar.

ITtem 6: The method according to any of Items 3 to 5,
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formed by pulverizing the primary suspension using a
hi gh shear pul veri zing machi ne or a di spersion machi ne
woOhet/oamsbi es shear force to a material to be PCT/JP2008/064076
processed, and in the second pul verization of step (c)
the final suspension is formed by pul verizing the
secondary suspensi on using a hi gh-pressure
whBeaDge zefep | t®m 4he THehrptéeshime dondigergiter| temded at an

wherein in step t he hi gh-pressure honogeni zer is
1n&§édt%mp%¥%&mr@ep% gt?%ﬁ”b?essure of 300 to 1000 bar.

It e”‘tI%em Thel‘lrﬁ?tﬁt&ﬁloﬂﬁé@éﬁrcﬂtgié (trc]ﬂ t[eﬁm31 osr £, whikeeehnin the
ins ep C , e pressure nogeni ze is used at,
FigShuIREFEFAERBHOBr SSSUFERS (B0 (6 60T AL e ension s

f&ﬁ@d”%%%ﬁ%%gmg t@l@nbr%af%e@ls%ehglén, Wheiej Na  high-
In step (C€) , the high-pressure honogeni zer is used at
pressing droneRrdratur an8f 11 e ARCONF B 7eTizf{d Rehodter (©)-

th%ccf:[rgélng shgﬁéﬁ$£%r} qr 2fo£%1§{ eph iputheilihgt the secondary

pul verizatio step ( , the Secondary suSpension
susgehenqadxbyxp@lhegthr@FSQﬂ§ bpmﬁﬁﬁwl%%%pen3|on usi ng

a h'%h%E3§$u&ﬁehﬁ ggabrdﬁﬂg #lna %?C%ndor 7. wherein in

pul vérization of s suspension is
tHeor:EriEdtbpuﬂmdaJv:ezammg dfhestsecdh(‘dar Yhe uspeorrslany lmsr@gnalon is

ressu e homgen 8 h
<y eSS DOTRAPTASE" ol bl o JURTEA T cne nioh-
pr@éﬁs}‘zﬂ@él Zgrhcb@ihi&ferstaepa( pmlveimwenopdasyuwsm%@ & 200 bar,
IS orne i zi,ng, the ' [ [ :
rchd ik GRpPeel S HTeRr S8 B en Gt ERE §ht® Mpension
é”fﬁﬁ%&ffgy ﬁﬁlﬂ?@l&@ﬁgbahe a@ﬂomﬁaﬁyususpanedon using a high-
pul veri zation of ste the final suspensio
pieSEEE BPUBAPTERTEi Ay %&u%\é%%@mns@gsaﬁgr%n s Fﬁ% o 1000
béy‘9@3%§§§Hr€h$KHHEKEBeé%é BbtReful Y ictak/b 8Nz Pt BSS Wressure in

200 to 1000 bar, wherein the dlfference between t
Sﬁﬁﬂ'¢@ﬁ|éﬁ@l%ﬁﬁ;ﬁﬂé@@ﬁﬂéthO%tRﬁ?S@HFeahﬂ He 1s fN% QO Q&b bar.

puI Ve.l;] U4Ald. ORI RSSMEE ddof8) nd Std Ot D 8900nbaE i n I 4reMtep (b),
e method according to Item8 mhereln in step

tm¢»pUlVEﬁeZ§UiQ@r@ﬁﬁﬁqqﬂ¢ 9fe§§%r@9gﬁ RUsESHIFgh ?W@ﬁﬂﬂﬁ%?r is in
tﬁ"?%%@@ %%r5b5t$rboo bar, and in step (c), the pulverization is

carried out plural times and the pulverization pressure is raised
stepwise within the range of 200 to 1000 bar.

Item 10: The method according to Item 9, wherein in step
(c), the final pulverization pressure of the high-pressure
homogenizer is 300 to 600 bar.

Ttem 11: The method according to any one of Items 7 to 10,
wherein in steps (b) and (c), the high-pressure homogenizer is
used at an inlet temperature of 1 to 50°C.

Ttem 12: The method according to any one of Items 1 to 11,
wherein the vehicle contains at least one suspending agent
selected from the group consisting of carboxymethyl cellulose,
carboxymethyl cellulose salts, hydroxypropyl cellulose,
hydroxypropylethyl cellulose, hydroxypropylmethyl cellulose and
polyvinyl pyrrolidone.

Ttem 13: The method according to any one of Items 1 to 12,
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the range of 50 to 200 bar, and in step (c) , the

pul verization is carried out plural tinmes and the
woubosanizat i on pressure is rai sed stepw se w t RCT/JIPIVe8/064076

range of 200 to 1000 bar. Item 10: The net hod

according to Item9 , whereimg_-in step (c) , the fina

pul veri zation pressure of the high-pressure

whBeaDgenizer ibs1200 4ap8Plabere | tentdins TheOtet bod more of
according to any one of Itens 7 to 10, wherein in

arépepERIP)e amrticles tHEhhisgRIESLEr € 1REnoGeniPer LT mores
anklisﬁgs al r%&m'é\?%@%i{:%@pbtefz@ léEGZQf}_mq-fﬁcp 1200C,m. | tem 12:

he net cord o any one of Itens 1 to 11,
wher 8EANt hé: VB dIEhesn fEPAEIRRY | asti oS QEpdhgtagt o 13/

wh@gggﬁ sgleghed LLOPY bhe, QrOURLONShSin NBatiicle size of more
carboxynet hyl cel lul'ose, carboxynethyl cellul ose

theal 1680 pmy.dr oxypropyl cellul ose, hydroxypropyl ethyl
cell ‘iltggxgis byﬁgﬁéiég%W'a%%Ebaing%& W R8s &rNG ek ymsnyl to 14,

pyrr ol done. . The nmethod according to any one
whefrel hetbe 1ot Dk 12 whiererznle hieadud knearn ppaprtazdkeesize of 110 pm

c ins 10% or nore of aripiprazole particles with a
txbiBbScW%‘size of 100 mm or nore, and has a nean

part ilcls sbzeThé REchmd taecb@OOngmto dmemrd.ofTHEems 1 to 15,

nmet hod according to any one of Itens 1 tq .13, where
wheggiBuRe aPRbF prauint 2kas e al A an TEﬁQiQﬁéi%gﬁfes&Fe ?ezoo HIt
td hao Q0 nm . Item 15: The nethod according to any one

of Itens 1 to 14, erein the, bul k aripipraz has
nean:%ﬁﬁﬂilgFeTE?zﬁggho fﬁxﬁﬁgf891 %Oa?¥né%qté£ﬁif mSTEetO 16,

wHENad BECos i i ta0.0any ionetied btepbpdaidlelSsusdeersdion has a
the bul k aripiprazole has a nmean particle size of 200
maan Perddolemsizd wEml1%e Ihdet hod according to any

one Oficht @@8 FnkOmdBrodiRIraihhetar &Ry phrag e Idemishe to 17,
ari pi prazol e suspension has a nean particle size of 1
whareld rfhe RTEPARERZOTRe et HoRl a8éBtBYFRP Y0 BMSPBeOgf has a

melatner]gr)%r%iéi)e Iize of 1 to 5 pm..

Ttem 19: The method according to any one of Items 1 to 18,
wherein the aripiprazole in the aripiprazole suspension has a
mean particle size of 2 to 4 um.

Ttem 20: The method according to any one of Items 1 to 19,
wherein the aripiprazole in the aripiprazole suspension has a
mean particle size of 2 to 3 pm.

Ttem 21: The method according to any one of Items 1 to 6,
comprising the steps of:

(I) combining sterile bulk aripiprazole with a mean
particle size of 200 pm to 400 pm and a sterile wvehicle
(preferably a sterile vehicle containing carboxymethyl cellulose
sodium salt) to form a sterile primary suspension;

(II) subjecting the sterile primary suspension to first
pulverization using a high shear pulverizing machine or a
dispersion machine that applies shear force to a material to be
processed to form a sterile secondary suspension; and

(IIT) subjecting the sterile secondary suspension to second
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wherein the aripiprazole in the aripiprazole

suspensi on has a nean particle size of 1 to 5 mm.
woORew01®s0 The nmet hod according to any one of | PemaPH0$/@54076

18, wherein the aripiprazole in the aripiprazole

suspensi on has a nean partiche size of 2 to 4 mm.

Item 20: The nethod according to any one of Itens 1 to
pulfer whanehnutheg as i pi pr-azekeurs hbwoguriipiepr azoferm a sterile

_suspensi on has a nmean particle size of 2 to 3 mm.
fipgmiBPeTPRE et hod according to any one of Items 1 to
wh8rei:f WY I31iRGpAL- B s 10l skb)ritonbimingsusipenslien (namely,

Uk ari i prazole with a nean particle size of 200 nm__ .

the odaobrean HFRY 14 S5 FELPLBT Yahh & | 1RSSR eRAbNYS a2 sTigFh | Rarticle
s1YEN njclf LOntAL B Q?r§§§% met hyl scgl! Uﬂ)ﬁtﬁ_éﬂ@'ﬂ!?‘ 2 to 4 pm).

galt otorma sterile primary suspension; (I

subj éteinng? t HEhastathiod BEERBRYNS Uspeanyi omet 85f fFeps 1 to 21,

whggé¥§r£ﬁgtbgﬂkugkﬂg%ékgyd#% sheaf;, puhy efb&h Nge TBGRIANEE rom the

Oor ‘a di'spersion nm ne that applies shear force to a

groap ecomdi gt nge opfr noedsaitate hodmehwinde ergatakidr-y
suspensi on;, . and (H ubj ' t rjl.e . se r 2,
SUspaNEron’t o e dbHiIST S50 s A s g e oF HeBRarY to 2

fulktgbr proespul 8itpmogenistep taf f 6ihteristerihe final suspension
suspensi on; wherein the aripiprazole in the steril.e

wiF il C oL RETaRa( RRET Yt Ré HESr T8 diDl E 10 €0 225 .
ari pizpeazole SUBBERSH OfYr hacacirgnapdreecd-glsicre fofmtilation
to 10 mm (preferably 1 to 5 mm rticularly 2 .to 4 )

Oﬂnﬁ%19lPFPéﬁ¥?Zﬁyﬁﬁ%&ﬁe%hoah%cE@FagﬁgCP@pE&ﬁ}%gmeﬁ Steps of:

cdci€hE Enko tbpewbesei préfe-dul ky ath®i pesred eatsotrdirtidheto any
formselected fromthe group consisting of nnngﬂy%rahet _20

ongn@EARRSHES | Het Trass Pars CRRt a1 i é%f:lp%ﬁga thotyarate ©

et ng, tPJ[j]éaé% Of}&e og?éééﬁo}l;t Ore?, stsddiRintly performing
conprising the step of filtering the final suspension
dmiitnky atfaltewdrariung dowenithan fbPuka®iCon rating of 10

1o 223 s | e%gﬁbdfo‘fﬁtﬁ%d&hgpraoq_t'f‘é.laﬁg—@ried formulation
freeZe-dried fornulation of Aripiprazole Hydrate A , o
cdriteimethbodripiprd ziley ithengydpeusf form, the method comprising

the following three steps of:

(1) cooling the aripiprazole suspension produced by the
method according to any one of Items 1 to 23 wusing bulk
aripiprazole in the form of a monohydrate or anhydrous crystals
to -20 to -55°C to freeze the suspension;

(2) performing primary drying at a temperature lower than
about 0°C; and

(3) performing secondary drying at a temperature higher

than about 0°C.

EFFECTS OF THE INVENTION

The present invention provides excellent effects as
described below.

(a) The method for producing an aripiprazole suspension
according to the present invention, which comprises two-step

pulverization of bulk aripiprazole, is particularly effective
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cool i ng the suspension produced by the nethod
according to any one of Itens 1 to 23 and contai ni ng

wénopipraaol e Hydrate A to -20 to -55C to freereTiPm®08/064076

suspensi on; and subsequently perform ng drying at a
tenperature | ower than about-10G Item 25: A nethod for
produci ng a freeze-dried fornul ati on contai ni ng

wizen pi psiarp| eoulk amnigipuszébr m comieaimenigod aconpreiesingl0%  of
the follown hree steps of: (1) .cooling th

S R0 BoEhepEe T o G By e gt Wgq 100w ox more

aB® CREE MY 4 naddy Rneiefel tep® Aft 2028muUsbNYODVI n, preferably
aripiprazole in the formof a nonohydrate or. anhydrous

Dtk AR Drgzo59 13y 1ns5GCTEaRf PREZE- e 1€s fénSPEn; Hieyy 100
pRerf QNG B1LD MR Ve rdond pal fobenpesfiig yl 0ver uh ha 400 pm.
about 0OC, and_(3) perform ng secondary drying at a
HewstrdatiRO@ TR gher Ot haif TR RIELCIRFRERTS B FigERod Of the
prOBENT! Oy dheid esealiiinVverblaRePr o desiexseldeBt suspension
effects as described bel ow. (a) The nethod for
hayotici mepaan partprpe azie aluslpdirsilén laecordfaplrly théo 5 um,
: oy whi ch . )
T VeI SCr O 81 bl Iy P presores L e na 11 oil ar 15
ef f ect (Rlevibierrargivaggbaik avepsiprazolleerdapaiiannglataccordance

wi€2Skh O(V%]gése%[ti P{ RfAAQl8 Paf td cl eg hayisng @11@1@22&?011 step
size of 1 mm or” nore and havirg a nean particle size
upin@0 anmrhi.gh 1G0@amm pulresfieriall ymdpehiknear i(pi prazel ehigh shear

SRR, 5580, TS RO e o -

matet e 400tarm be Howeersseriggardl esdlofidt heibkan an  ultrasonic
resent .invention

PSR 13 pr 60248 an T i i praobl 6-BCEpehsi o hayPRg 4ispersion
mAgRIhgar té.¢}.€ Siaze hafhiptessibh-gmhonpiyeherab) y ladd & second
pgg%%F{ggﬁio r?é%%?gg }59L8igagg%ﬁ53§%§ggihﬁ ?&g%%?gﬁéé%ersion
mhBhBELOr@aace Wit hiljpeppesserd iHwMeBEhOPer) , €.an daripiprazole
first pulverization step

suspension having a mean particle size of 1 to 10 pm can be
prepared, even using bulk powder with a large mean particle size,
particularly bulk aripiprazole with a mean particle size of more
than 100 um obtained by batch crystallization, etc. Therefore,
unlike Patent Document 4, special crystallization techniques like
an impinging jet crystallization method are unnecessary for the
preparation of bulk aripiprazole.

(c¢) The method of the invention uses, as sterile bulk
aripiprazole, the bulk aripiprazole containing at least 10% of
aripiprazole particles having a particle size of 100 pum or more
and having a mean particle size of 20 um to 1000 pm, preferably
bulk aripiprazole having a mean particle size of more than 100 pm,
particularly 110 pm to 1000 pm, and most preferably 200 um to 400
um, and therefore the step of combining bulk aripiprazole and a
vehicle, the first pulverization step and the second

pulverization step can be performed without adopting a vacuum

mixing process as used in Patent Document 3. This eliminates the
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using a high shear pulverizing machine (e.g., a high

shear honom xer) , a dispersion nmachine that applies
wehemro1fsoce to a material to be processed, a eorlpi0ds/064076

mll, an ultrasonic dispersion nmachine, or a

hi gh-pressure jet type dispergsion machine (e.g., a

hi gh- pressure honogeni zer) , and a second

poBBiVETiAAt @@no&tgpdeusamg mﬂxugb priess urles | Gbrmyltion during
di spersi on mach

PrAgWSEM zcé?)theaﬁtswp? ﬁ%létgag Bﬁ?‘éjng%igﬁfﬁag Rerpntages
foPak thotisirze plodudihql Gremitanpkeiyepar ed, even
usi ng bul k powder with a | arge nean partlcle Si ze,

parti ¢&) aMPyeBRk aPipFdrB2olE>h (BTt pirt Fol@Ll ™l
thékéeafg APt BN 10 MHrebl ahvesh e d@Chuch wear.

crystallization, etc. Therefore, unlike Patent
Documéat  Ahoris perstsal o raioRt IRRZALFSRST ebhFlyues 7 Reeblem in

we® P ngﬁﬂg%ﬂlcft %Eysiéaéé | 72L4 PP MBI NQE-@&F € and therefore a

unnecessary e preparation of bulk ar|p| razol e.
ho@ogeﬁe@am$mmmmhefnaev@ft i rRnFSe Rripd PEpEpie ePhufIcles 1s

razole, th arg.pi p tai
5&5? 10% of arlgfgﬁggoléﬁgﬁréééﬁggr avfﬂggg pé%%fgﬁ can be

fritEEedfwﬂim)annmmil&mrpozwubiﬁﬁnﬁq; aemeahnpafedasion §U@étances
to 1000 mm_ ., preferabl | z
aﬁ%&&iﬁﬁﬁngﬁééﬁtiﬁﬂﬂl?HQE S zégo t%‘gghghg% @Oghﬁng%gndPOlnt of
fdraf hcslisstanckl @omardd. 1000 nm, and nost preferably
200 mm_to_400 mm dt refor the step,of co
ol kO o SPOIE RS GCOCh: et prr e fon.” YA 08-p1ace
(dagl) vehbz at & eI Si8H caREnt PEa e c@IR) pukreedi Zat ¢t stiéh respect

can be performed w thout opting a vacuum m Xj ,
tqr 6ERIEAHES e FIUFR Pat erﬁal%oc{‘}ﬂﬂaﬁ? 3 ROVFRIES e Y}?‘ﬁgngﬁggucuon

aﬂﬂﬁ%@@§§'Q%Ebtﬁnokhﬁu%ﬁﬂﬁérﬁkétf6%|ﬁ@kﬂ%df1ﬁiﬁ%t pulverization
formul ati on during productlon of the sterj

ST RIS BN R EF HEP GHeatS ) artia g 1T eREHERnaYLows for
CTPTarRy QHYCI NEesEter iR %rp?ﬁ'i’f%t:ﬁs 16022 MOTPOMR SHREBe by in-

No wear occurs as in a ball , there are no
LnamﬁﬁﬁrméiZ@hMpToblens caused by such wear. (e) Short

pass m‘ | apge peg Sﬁr?etﬁlgﬁ' CoL11%:13 R Obt el idy Met thereof is

bal | Illng, IS y to occur, and therefore a
S@angfmeysasuspEﬁ@d@ngfE@En@f ﬁu@rse‘aﬁupﬂﬁraﬁbléhe present

p£thg€i£%S IIfciethod it is possible to avold excessive

pulverization in which the mean particle size falls below 1 pm.

BEST MODE FOR CARRYING OUT THE INVENTION

The production method of the present invention is described
in detail below.

In the present invention, the term "mean particle size"
refers to volume mean diameter as measured by laser-light
scattering (LLS) methods. Particle size distribution is measured
by LLS methods, and mean particle size is calculated from the
particle size distribution.

Bulk Aripiprazole

Aripiprazole has the structure
[Formula 1]
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obtained. A s a result, the Aripiprazol e suspension
can be filtered with a smaller pore size for renoving
woaomiogmessubst ances after pul verization, and i BCT/JP2008/064076
advant ageous fromthe standpoint of foreign substance
control. (f) In conmmercial stale aseptic production,
clean-in-place (CIP) and sterilization-in-place (SIP)
are difficult with respect .to apparatuses such as bal
mlls: hogever, tMié prodtwc? pparatus used in the
pul vegil zapi onnpethod (first erization step and
second rizati on step) of Yheyinvention allows for
Cl P and ? Hence, the appagatus/is easily kept
sterile by in line sterilizatio (g) Wen
car boxynmet hyl cellulose or a salQ thereof is selected
as a suspendi ng agent for a vehicle in the present

angr odact &on HBEHGE, |ﬁntkpﬁﬂ§§ﬁﬁpe P86990|%F%&@es%Pvetreatlng

Iverlzatlon p L ze 4 ﬁi t
<R " S ML I R P B B oo
teﬁperpt@dwctlon nethod of the present invention is
descr,i bed e pr, i 4N,
t he ?%%ﬁ%p%gggﬁ %Iégs ze kgg to%%ongﬁg nmean any_neén
paditanktesias Hedspaedlbyelasee di@ﬁﬁlbyiapnerlﬁgnéiik%y, it is

A, 7, % SO R Bl

paﬂﬁ:&b&@ke wdziedi st rphuticone Bukk Astpilmtazame or more in

P%%%, rg{al\z(g t%%%ﬁ&e t;ég;# gy ]PFor rmrlﬁéa?ri" a{rq:qcl% Aze of 20

],m?‘ClE'oZ opHG@Niyde, | br@ﬁéré?@_@' BQYUROUST 5O gilizbol by lﬁérhl’fw ma mean
roon1tenperature) prazol e bul k drug¥or bu

amt\mée Faye hal enoisy tﬁéanlagrwm@réalféﬂaﬁayp ik é’—o 1000 pm,
I‘Ei?xﬁ)s@ ?£éf&§5 gﬁzoge?ﬁr@glzpool is preferabl e to use
u a

plprazo e containing ari pi prazal e
Moreover, the crystal Jgo

rm of bulk aripiprazole is not
limited and various forms are usable. Examples of the crystal
forms of aripiprazole include monohydrate disclosed in Non-Patent
Document 2 (in the present specification, the term “a
monohydrate” as such means the monohydrate disclosed in Non-
Patent Document 2), Hydrate A and Anhydride Crystals B that are
disclosed in Patent Document 5, Anhydride Crystals C, Anhydride
Crystals D, Anhydride Crystals E, Anhydride Crystals F, and
Anhydride Crystals G that are disclosed in Patent Document 6.
Among these, a monohydrate and Anhydride Crystals B are
preferable.

In the present invention, by using a monohydrate crystal
(Non-Patent Document 2) as bulk aripiprazole, a suspension of
Hydrate A (Patent Document 5) is obtained by the method of the
invention. Also, by using Hydrate A as bulk aripiprazole, a
suspension of Hydrate A can be obtained by the method of the
invention. Anhydride Crystals B (Patent Document 5), Anhydride
Crystals C, Anhydride Crystals D, Anhydride Crystals E, Anhydride
Crystals F, and Anhydride Crystals G (Patent Document 6) can also



10

15

20

25

30

35

particles having a particle size of 100 nmor nore in
a proportion of at |east 10% and havi ng a nean
woaowinatsosi ze of 20 mmto 1000 nm, preferabl pcibuabi008/064076
ari pi prazol e having a nmean particle size of nore than
100 mm, particularly 110 mp$40 1000 nm, and nost
preferably 200 mmto 400 nm. Moreover, the crystal
pef orggealf g k iipi pﬁﬁi@i;ﬁ:dz&lﬁot lWirdnt ectlase variyeusils, an
forms are usabl e. Exanpl.es of .the % st al f&r gf
ardPIBFIFALol SUSKEPTHRD mohBhy PAER d ¥§i‘%§%d an
ar%lgmpf’a?&&@ Pesuneited? (kN ddieiipeasent Aaﬁeﬂicﬁnaﬂatyl,onmhydrlde

e terma nonohydrate" as such neans t he nqéﬁhy rare .oig
Cripsel vdbd AMMYNEACS PAFEH 3 I CumdRAYST19° (it ydride

rgngﬁélﬂe éﬁﬁﬁﬁfﬂﬁ% Bri/bas1are, dﬁ§QhQ§ﬁﬁld€ E@p@ﬂéls G may be

cunent , hydride Crystals dride Crystals
relrysrwﬁ%mﬂaddéremy§thﬁ§0E ANQAFRERT d @TOTYSt ALeFiD afgpnce to
ar ' 0 fingat@Abhydrate ma
t Aggﬁgeh?&%g&yiag%gl?%%ngea ﬁ%ﬁoﬁ?%r%%gﬂéndainhydr¥de Y
beCupstiahs WBildr arppeperzblee. I n the present invention,
Ysing a nmonohydrate crystal (Non-Patent Docunment 2
—Egigs—bulk ari pi prazol e, a suspension of Hydrate A
( Pat e Behmif&mms‘éed) 1nstb®tmvmfd:ll@yl gaec et hod nef udpe:
i nventi on @¥dra2§ A as bul k
arlplb?a%?eoréd ﬁgﬁgl %l & Sre A can be
obt ai (redwhyet h®oetrHedtabnt he i nventi on. Anhydri de

,CrySt E aB@émpatfsﬂé( S ”%EEL h%%‘? d@A%%%? a|a§ec%st &1 15otonic

ag@ﬂ{gdrlde Crystals F , and Anhydride Crystals G
(Patent Docunent. 6 ) can alsoqﬁpﬁ§ed as b
aripi%#a?BFéon@W¥¥N¥%%§é R AT L I (e prazole
suspensi epth Bnii ¢ oridy di-akerd @ndhBEmkY dheusgents.
ari pi prazole are mxed is obtained. Addjitionally,
Anhy diedesusppecang BISHBNW}Li B8 BF§SERFsiE an amount within
d Y ; + Lyst@hkshE, referabl about
t%%qllgbdgr%ly%ﬂli 022’ té?%guydﬁ deb%r yst§al S % may Y
Or%ctqsahﬁmtzéd bromeaohanomoand pralerabby @?@Pq|9e4 FO about
0 aétva n% ?ése&ep@rﬁ € 13, JToRghydr %&Lgh@ndofheche sterile
|ng ndhy

resul ate may be used as bul
iyeqiapilazolfermulation (the aripiprazole suspension of the

anhydrous

invention). Examples of suspending agents suitable for use
include, but are not limited to, one, two or more of the
following: carboxymethyl cellulose or a salt thereof (e.g.,
sodium carboxymethyl cellulose), hydroxypropyl cellulose,
hydroxypropylethyl cellulose, hydroxypropylmethyl cellulose, and
polyvinylpyrrolidone, with carboxymethyl cellulose or a salt
thereof, particularly sodium salt, being preferred. Other
suspending agents suitable for wuse in the vehicle for the
aripiprazole include various polymers, low molecular welght
oligomers, natural products, and surfactants, including nonionic
and ionic surfactants, such as cetyl pyridinium chloride, gelatin,
casein, lecithin (phosphatides), dextran, glycerol, gum acacia,
cholesterol, tragacanth, stearic acid, benzalkonium chloride,

calcium stearate, glycerol monostearate, cetostearyl alcohol,
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Vehi cl e The vehicle used in the invention generally
i ncludes: (1) one or nore suspending agents, (2) water
woaoosinjsati on, (3) optionally one or nore bul RCTGP2008/064076
agents or isotonic agents, (4) optionally one or nore
buffers, and (5) optionally-pnpe or nore pH adjusting
agents. The suspendi ng agent will be present in an
ce@&ﬁéldéﬁogﬁﬂlt h?ﬂulinlefymggaﬂa‘ix,onsabbmar@ ésterabombljza%f@lyhylene
t, preferably about 0.3 to about 5% b
21115+ acbheber 4519 b ToH 1B EUb oge by SRR GRECdeL 1000),

po@9§§§EﬂHyﬂé%% tRkabrweightyeef vhheved erpdeydxeentabte sorbitan
formul at'ion (the aripiprazol e suspension of the
fafhyent¢bh) este¥anpl@sd of §ﬁ§beﬁﬂﬁﬁﬁrﬁb%ih% &retappes  Tweens
r%%isﬂéﬁéd'ﬂyaﬁgﬁarﬁpt @T§5'“ﬁWéehnEbeQrééhsﬂéﬁéd &wadQMark) and
re of the foll ow ng: carbox nethﬁé cellul ose or
t

Twsaht Bher besfoicdeged sbordamaadboxXyhet hyPeEEH T o§8)°—mlcals )i
polé?ﬁﬂ?ygﬁé”ﬁ%y %ﬁg'%éog é%@ﬂd%ﬁ&%rggﬁb etdylstered trademark)

ose roxypro I methyl cel ['ul ose, and
angol Y4aty p@gxsﬂametrm‘tqmr@ap boyrreEayorsd] | BBbsdrepistered

trsggﬁéﬁred?ﬁﬁﬁier sus e arb&déggiuglfﬁgé lb%hﬁﬁnlwn bromide,

(ng agent s SUIt 'e for use in
poiyexyethglene cstetalnatas j pq:anJam:laé isidliode JEeiislgs phosphates,

pal ymers, | ow, nol ec melght
St uct £OGRY sur 74 gFﬁ%? i eT %%ggﬁgafggggygg% caleium,
hyd%6k9p§@@i30taélBuldﬂﬂ§1 a&aquyl P8¢, di APCrRIgh| oandle, HPC-L),
elatin casein | ecithin (phosphati des ext.r.an,
%%h&&@? julesifn acaci a, chol esterol, tragéggngﬁyetqgkﬁel%ulose’
hjﬁﬁd&yp? BhdeORi1dBT CHI 05 de, Calcmydndﬁypabﬁybmethyl —-cellulose
erol monost ear ate, cetostea

O EGRGP: CBOBTROMGO L BRUFSH Y1 T WERITES B (TR 5 ioate,

r P rexyerhyhene aldeykvehbers (&dbholmacr ogud) gt herds-(1,1,3,3-
such as cetonacrogol 1000), polyoxyethylene cast or mde

tefgrngah i Vest Y polopsRét hyPehESsor bt ah T &y 58Fd O%1 and
fé?ﬂéid%h §e9- alEBekQQWHEEEJa%&Dbf@ﬁ%Q|a@ e\8885 and triton),

(registered tra emark); e.g., Tween 20 (registered
kaqxammask)eagd, Pluronlcs 768 (registered trademark) and F108
(registered trademark), which are block copolymers of ethylene
oxide and propylene oxide); poloxamines (e.g., Tetronic 908
(registered trademark), also known as Poloxamine 908 (registered
trademark), which is a tetrafunctional block copolymer derived
from sequential addition of propylene oxide and ethylene oxide to
ethylenediamine (BASF Wyandotte Corporation, Parsippany, N.J.))s
a charged phospholipid such as dimyristoyl phosphatidyl glycerol,
dioctylsulfosuccinate (DOSS) ; Tetronic 1508 (registered
trademark) (T-1508) (BASF Wyandotte Corporation), dialkylesters
of sodium sulfosuccinic acid (e.g., Aerosol OT (registered
trademark), which is a dioctyl ester of sodium sulfosuccinic acid
(American Cyanamid)); Duponol P (registered trademark), which is
a sodium lauryl sulfate (DuPont); Tritons X-200 (registered
trademark), which is an alkyl aryl polyether sulfonate (Rohm and
Haas); Crodestas F-110 (registered trademark), which is a mixture

of sucrose stearate and sucrose distearate (Croda Inc.); p-
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Tween 80 (registered trademark) (1 Cl Specialty

Chem cal s) ); polyethylene glycols (e.g., Carbowaxs
wGe2e®d/0118gi stered trademark) and 1450 (regi st ePe®/JP2008/064076

trademark) , and Carbopol 934 (registered trademnark)

(Union Carbide) ), dodecyl trsaethyl amoni um brom de,

pol yoxyet hyl ene stearates, colloidal silicon dioxide,

isphesphsi@soxypediyuny tedey) ,sul fatsy known as 01in-10G
e e
Cﬂ&hthéﬁi&ﬂhﬁs%ﬁaﬁf@f@%%&hhy|erk@HéSEas SI-40 (Croda, Inc.);

ﬁ%&gﬁ%g%@ 51 bt DAY (e haTGlad HOR) ¢ (CH,0) 2 (Bastman

K&&QF Cry%%akt'ne 8@&%&%§¥Uﬁ—mgﬁﬁyf§l&%3ﬁid@“ nu”h.decyl B-D-
i cate ri et hanol am ne vinyl al cohol (PVA),
mmopyran@suteat r aeteeyilb udile)rmagh@@mwarmlﬁﬁer \m-fiﬁdecyl p-D-
et h X de and_f ehydep (&l as “N—
g%Pclé% '”%ﬁperlone&g&gg trlto% ﬁfﬁﬂiﬁggéﬁers 5ﬁ§ta“°yl N
md%h@ﬂghucami&ﬁ% (regheptykxﬁ4D“gdeﬂapk$annﬂidﬁl08 n- heptyl p-D-

i stered tradenark ql yner _
t*éfﬁ@PSﬂ%l Xi de aﬂggﬁq@pylmﬂ% o IQQ?B§ *%%égé ne irhoy1-u
mﬁ?&ygglu&&midﬁv c 9a8némeni stﬁFBdglmempynﬂmopldealsc)octanoyl N-

nown_as Ppl oxam ne 9 e tered tradenark) ch
H@t§y3998??%$%%btloﬁﬁPCgV6cé @ SREF 88T T Ved frocwg}EL p-D-
tﬁﬁﬂ%ﬂﬁbpgkamﬁﬁmkaoandftmﬁdbykﬁne oxi de and et hyl ene
oxi de enedi am ne (.BASF ndott e Cbr t
Pars@ﬁﬁ%ﬁ h# 155 . SUsK ?ﬁé%ﬂ? %ﬁh6F$b|%Psuc éﬁgceutlcal
ﬁ&ﬂpﬂéhﬁbpylaﬂ@hoaphatdébdrlgbmceimﬂ detail in the Handbook of
di octyl sul f osucci nate

T t
PG SEL80L | HORAFRYS (TR0 PEHASF WadaobYe the American

pﬁ%%&%@th@m Ai!s’éic‘i)ﬁk@@ﬁefaﬁqcpf Tﬁ@dlmlswcfe@@mcalniszmety of
aci d é g Aerosol OT (registered_trademark) ch
Ciesta roteyp eiher BRAERRLURISAIT 0BEREImi d 9461 d "G sicainy

égg?af%%@dcgﬁaﬁg%%%FéeaDgg%?%Eﬁ?eﬁﬁfﬁﬁSkfﬁg?eaf%lﬁiﬁﬁ%rc1ally

avamrabtl@ngnd/cznooca(rr &gi prepaged rkadaurl}f/l@}quewﬁwq dngpghe art.
al kylary Epg%%é%bﬁénsuhéo t &, {Rehaapd %aa§%a’carboxymethyl

CIodes as regi'stered trademar k) which is a
ceiktlase of osucrase stldar attdeandt sucriaglrdiyorenyht e cellulose,

oS QB LRI e YRRl e CONGRERL), petltteee, o
pd 0y G rylegirsbei@dchd rasleanskypending agent for a vehicle. The
use of carboxymethyl cellulose (hereinafter occasionally referred
to as “CMC”) or a salt thereof (preferably sodium salt
(hereinafter occasionally referred to as “CMCNa”)) particularly
ensures the prevention of excessive pulverization in which the
mean particle size falls below 1 pm, even when pulverization in
the second pulverization step 1s repeatedly performed or
performed over a prolonged period.

The viscosity range of carboxymethyl cellulose or the
sodium salt thereof may be suitably selected from a wide range.
Generally, the wviscosity of a 4% aqueous solution at 25°C is
preferably about 20 to 400 cps, particularly about 50 to 200 cps.

If desired, the vehicle of the present invention may
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(din Chemcals, Stanford, Conn.); Crodestas SL-40
(Croda, Inc.); and SAQOHCO, which is C18H37CH2

WOCWN(CH3) ) - CH2 (CHOH) 4 (CH20H) 2 (East man Ko#ak/Jemo$/064076

decanoyl - N- et hyl gl ucam de; n-decyl

b- Dgl ucopyr anosi de; n-decyl-{fsD mal t opyr anosi de;

n- dodecyl b~Dgl ucopyranosi de; n-dodecyl b-D naltoside;
coEﬁ%%ﬁﬁBﬁMkiN@ebb¥hg|U@Eﬁﬁtkéfemrbéptylas a cryogenic/lyophilize
prﬁtﬁ%gyﬁfg@%&g?gg%g§$§£6gggééén€.D&EEO éggg%hﬂﬁfbe present in

annNaRaney | wiNmihwi ueaidederof- BBBYEL 1 to about 10% by weight,
b- D- gl ucopyr anosi de; oct anoyl - Nnet Iq@ucapide;
praferakdy qg_@b@g@DQPQnggia QU%C§@| y welght, mobre preferably

FrBaDibLogl Moopydingsisde pyandi fhe, lhdead Masthef tbbgseweight of
suspendi ng agents are known pharmaceutical, excipients, ,
thanﬁtarel@eS@BE@E@b}%_ﬁ@%@ﬁlaﬁh@nth@jﬁhﬁﬂﬁééPréFo € suspension
of RaLMceutiicaly Exglphends.oPuphikshgdadaity lor Q¥okBRic agents

Areri can armaceuti cal Association and The
suPhabhacut iwsal hSoeiint ynotudg,e®UtBrre alet (e ted to, one, two
Phar maceut j.cal . 19 - ecif. ]
OF; HggﬁpéfgtQ%§b§gi§$gggﬁc§%£¥ﬁg§gﬂsﬁgﬁg?%éyaggﬁFgS%}exylltOl'
gleessef ckabryhawai babibicand/@rd came béikeepaied pynnitol being

techni ques kpown .in.the art. In t ' I Lt LS
- SIELIUPS. kpoun 0 the OfLre! MR MERER, Lipbois about
]_thF@?forhyﬁﬁﬁaypropyl cel I ul ose, hydroxypropyl et hyl

cel l ul ose, hydroxypropyl nethyl cellul ose, or . :

pol y¥inyF py ]?ﬁq'do!ﬁ)%easveQ?Eépe iﬁéea A§oPG, yvention may
corehiigl eurkae . userryf wsafhoaxynetlhybecelplbpse in an amount to

(hereinafter occasionally referred to cMe!

. s " or. a
At ther &f prat eR A S ot WA Salt @%eraalﬁg@%%%ole to from
aftas analdnsutefser edrboaesy "Addda™). ) mar tichukael yuch a pH,
ensures the prevention of excessive pulverization._in

thehibe Tehe Aerendiard o8l Ehsi T3 alid lodFBat4Y mit , STBjged in an
m%%ﬁﬁ QH%*&Ei{ﬁ QB tehenseecend pubyetbzabb@h stepyl weight,
peatedly performed or performed over a prolonged

pipsheirait]y THeowi sewst t§- (arige abPutaP bbk yet ¥t Shdel [FgISgdecn the
S gL e SOl DALy s AShatin (une
a\pigrasosel stispanator?5¢f | she invention). Examples of buffers
suitable for use herein include, but are not limited to, one, two
or more of the following: sodium phosphate, potassium phosphate,
or TRIS buffer, with sodium phosphate being preferred.

The vehicle of the invention may optionally include a pH
adjusting agent that is employed in an amount to adjust the pH of
the aqueous suspension of aripiprazole within the range from
about 6 to about 7.5, preferably about 7, and may be an acid or
base depending upon whether the pH of the aqueous suspension of
the freeze-dried aripiprazole needs to be raised or lowered to
reach the desired neutral pH of about 7. Thus, when the pH needs
to be lowered, an acidic pH adjusting agent such as hydrochloric
acid or acetic acid, preferably hydrochloric acid, may be

employed. When the pH needs to be raised, a basic pH adjusting

agent such as sodium hydroxide, potassium hydroxide, magnesium
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preferably about 20 to 400 cps, particularly about 50
to 200 cps. If desired, the vehicle of the present
wonw®@i7sm maycont ai n bul ki ng agent (al so ref ePCEAP1008/064076
as a cryogenic/lyophilize protecting agent) or
I sotonic agent. The agent wiih-be present in an anount
within the range fromabout 1 to about 10% by wei ght,
oxpuef eraklaynbeotmahoutodide t coadartab8% Bypdwenghtydroeide, will
preferably fromabout 2 to about 5% by wei ght, based
P RMPRhEYEGt al  wei ght of the sterile injectable

prioetpul gt it Hddherath@i piwagliensuspensi on of the

invention) . Exanples of bulking agents or isotonjc
agenﬁ@esEFP%%¢%“¥bﬁEG§€dh%Féﬂﬁf%ﬁ@%ﬂgé?nbﬁi &rﬁde below.

i m taed qbQcr PHEd JMROr tHBI Br&ferth@nfkeht 0¥h NGovides a method
manni tol, sucrose, nmaltose, xylitol, glucose,

fogr @msvesingopbi PELPIRRAZEHR FRRRENSAHODN HRNISSINOBeicTgPrising
tﬁﬁ!%&%ﬁée for formul ations where the nmean particle

Size Ts about 1 mcron or above. As required, the

vehi cleé oforitieippedwik ianigApraRohayagdneaiveiBgiperto form a

p£Ih rgugﬁgéﬁggﬂgn;be enpl oyed in an anount to adjust the
ﬁﬁ'o an agqueous suspension of aripiprazole to from _
about (5 t osabgattBng prgfer apinimabput FuspTwisghi ere  first

uch.a pH. the buffer, dependi type, wWll
pélﬁiﬁﬂFﬁgﬁgléﬁbl6§gﬁaiﬁe%?§§?r u%%s%g?%?ﬁniﬁgﬁﬁange from
about (). 02stilejadicmy 2%y weeghhdampr ef susgdnsifarom to  second
about, 0,03 to 3$out Oflgbgy wei ght, based on the total
PUISFHEA6EOR He® ST Pefi-Afci 4l St8P rul ati on (t he
ari pijyazehagsuspenss oprefethed | sMeddinmt . oExaipl eshvention,

of buffers suitable for. use herejin_ includ ut are :
thige iemEeu tBY BRS, St neBPEGR tfﬁem?‘ﬁ??%vé%:modumg 2

steadilemphesphai Sie patAssisuBhphasphate, apipibaSchuf het, a mean

wi th sodi um phosphate bei ng preferred. The vehicle of
pattedleyvent fon afay lopt® orddl | ¥mi ndtusderabpy adj st i ag Hm, more
b hab | oyed ?é@fp&!'t dead ust 3tfig Bfhe method
pggﬁgﬁglgq%egﬁsgggépensFo rg?earl ig}azole mﬁthi%ﬁthee mee

compge ihgomnabeiarss afe about 7.5, preferably about 7 ,

and TRY) b%oﬁﬂiﬁfﬁ& Yrhase degpending 989@%&@??%%6 the sterile
pH of "t'he aqueous™ suspensi on of the Freeze-drled

velriglieprtaz fben reetdentid ebprind e dusivenghered to

(B) subjecting the sterile primary suspension to first
pulverization using a high shear pulverizing machine, a
dispersion machine that applies shear force to a material to be
processed, a colloid mill, an ultrasonic dispersion machine, or a
high-pressure jet type emulsifying dispersion machine, to form a
sterile secondary suspension; and

(C) subjecting the sterile secondary suspension to second
pulverization wusing a high-pressure Jet type emulsifying
dispersion machine to form a sterile final suspension.

In carrying out the method for preparing the sterile
aripiprazole suspension of the invention, it is required that
everything be sterile so that sterile aripiprazole and a sterile

vehicle are combined aseptically to form a sterile suspension.

However, when it is possible to perform sterilization after
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reach the desired neutral pH of about 7 . Thus, when
the pH needs to be | owered, an acidic pH adjusting
wagentoimsech as hydrochloric acid or acetic aci 8CT/JP2008/064076
preferably hydrochloric acid, may be enpl oyed. Wen
the pH needs to be raised, aijlgasic pH adjusting agent
such as sodi um hydroxi de, potassi um hydroxi de,
tregaesi ved X isade phpraaghesisuspbysitaxi de, qrefiersabhl ythe sterile

sodi um hydroxi de, w2l ,be enpl d. P ti Met.h
SRR T E g RuEE R b dRod "F  CREeSari 1y be used
il RRNE@ROH SittEseTingedt 8es OVR) ,AS(Bdgaﬁcﬂi bed ahsee, the
et ho

B e, B R Sger St b CokalpSild pafl sterile
veiens b réa)l £PHRIAIRIpPUNK-AGuRbBhEZOhE and a

vehicle to forma prinary suspension; (D) subjectin

t he pHiifar§tefusPnsFoPtiess ridie pt Meriagt iSofPFo (%ﬁh (A-2)
aﬁﬁS@@@@Qary suspensi on; and (c) subjecting the

secondary suspension to second pul verization to forma
(AilhalSteps pénBiennriAcge SEdrhte tRdn ArpPepre F kP

enbodj,nent t [ i e | [ the, s

ol | oD SR e N0 oY SFodier i B Srar| | & piprazole
cartigingngzolles suspensimn of whkthirrdsiler apekreéinbes a having a

nmean _part.cl e si of 1 to 10 mm,, preferably 1 to.5 .
P S o0 55t r@@l ¥2 Of:omifrﬁmar,ldnggiﬂrb? et elp%?fll PHGoGe stze
o2 20 j@n ne TR oG redBpabBY Ngrddid estepk afip{pPazole having

conbi ning sterile bulk ari Lgra 5e and a steﬁi
3 VBRI [RETG A Br 4 ser TR BPRRal J0 S peRStofipa Y preferably
1§@J|kune%l @tg_ob hign S tr@yit! Qﬁ!@f%ﬁﬁ%yy SWHPEASLOME® 1.1 ﬁ-t

pul'verization using a high shear_pulverizing.machine, .. .

b di P SRR ERT B Thut 4Pl PRLRSHEd HEGrEASt oo ot Limited,
afi@t 85h abet @checps@cessda augdtt 0bd Mbthod@inincluding aseptic

ul trasoni c di spersion machi ne, .or a high-pressure, jet,
C¥¥ﬁﬁ?%ﬁﬁﬂ%§ﬂ?9in@uEP%%%W%i%ﬁ?Qﬁ%éﬁ?ﬁé?ntog?grﬁ¥%r%%%%qq%?n' and
rSELONR Yot249PeRSE PN . aNthong them, aseptic crystallization is

preferred.

Aseptic crystallization is a process in which a solution
prepared by dissolving aripiprazole in a solvent is sterilized by
filtration sterilization and then

etc., crystallization is

carried out. A number of such processes, such as a continuous
crystallization method or a batch crystallization method, can be
used without limitation.

Autoclave sterilization, gas sterilization, or radiation
steriiization may be conducted in accordance with conventional
methods that can sterilize aripiprazole.

The crystalline form of sterile aripiprazole is known to
exist in the form of monohydrate, Hydrate A, Anhydride Crystals B,
Anhydride Crystals C, Anhydride Crystals D, Anhydride Crystals E,
Anhydride Crystals F, all of
which may be employed in the formulation of the present invention.

and Anhydride

and Anhydride Crystals G, etc.,

Among these, monohydrate Crystals B are most

preferable.



10

15

20

25

30

35

(C) subjecting the sterile secondary suspension to
second pul verization using a high-pressure jet type
wernlsgitasd ng di spersion machine to forma ster PCeJP200&D64076
suspension. In carrying out the nethod for preparing
the sterile aripiprazole sugpension of the invention,
it is required that everything be sterile so that
(zsto8r idtepaldrpipepank sy andsaest be | Vehivelw clog arhe Sterile Bulk
N ponblne% aseptically to forma sterile suspension.
SLHOMEPEC Swhen it is possible to performsterilization
?L t ez&:«b@nflig% rreeh ahbpislaéazp% eof]]usrzeﬁ@ij pratslebtsimehared by
the sterile aripiprazole and the . sterile vehicle ne
an TR b P e P HETRACHEY I HEFRRY) sedgat, and
opﬁft%nal(l%_) 21 kS abeve: &) arStieprehiCoabent Nga Shefidre and a
Bu k Ari pi prazole and Sterile Vehicle to Forma ... .
PHSeinp el | agent SHRpeRstonTThi 4048€ Th) %%F%‘%slltzﬁélg the
reégigorgp%hm@ss&ﬁei)om (A-2) and (A-3) . (Al) Step
0 reparing Sterile Bulk Aripiprazole This step |, _
t ypi Taé | yepheparfor steenlld Butk @16 prphbzst esolution is not
.cont ai nj % f ey o zQls rtécl
T el
sipeapr pald ifdlleesi z€ mfe2@abinyt abd@O® .[Amun. pr ef er abl y

(%Sit $ L Jiséit‘eegb ul?J; C%@%r . Ell'lfrrlcja Zt(jjl"e“e‘é%%\.lfl,lﬁg, ﬁrf@ﬂ%ﬁei chg $h&esterile

S—parttrCrarry prereraory 11U 1mm
Veh@c108 morn BoStepief drdbbyy28@spansiond00 nm . The

method for sterilizing hulk aripipraz i
!iﬂiFQB,Sgﬁalﬁ%nb%ﬁks%?%%%%ﬁzP?§n1SanghgeF%SPQ%%tﬁ%E&Fle are

asb?@hé?lﬂ@ asepd i eoCrfsinal bi zateirdne autioelrgyesuspension.  The
sterilization, gas sterilizatjaon, and radiation. .

asepELF| MEBHPONPINBIY theft ?Eéﬁ”ﬁe G AT i Fariton§ & known

ask %Eﬁr rs%@-rlrﬁtﬁgpt‘d'e‘éh%&hﬁﬁé? szubglt i & bhe aagEmadessmixing method
whi ch a sol ution prepare y .di ssolving aripiprazole ..

usiipgaasslegBARiTal stieritinged ey °Fi I't %t?oﬂr%?%iigﬁ‘zangﬁltlons

atClite ﬁ%ﬁ} e Gh st akbi 28ti Qfmi Segar rr®d &Hmpld, preferable
nunber of such procCesses, such as a contjnuous

stamysnal FopditionsnerRodueh EHaRMderyBRRFF AR ifgh mixed in a
véﬂygﬁgdwigﬁﬂﬂp%oaming.

The concentration of the sterile bulk aripiprazole to Dbe

dispersed in the sterile vehicle may be suitably selected from a
wide range, but generally is about 10 to 400 mg/ml, preferably 50
to 250 mg/ml, most preferably about 100 mg/ml.

The mixing procedure in step (A-3) may be performed under
ordinary pressure (atmospheric pressure) or increased pressure.
Unlike in Patent Document 3, there is no need to adopt vacuum or
reduced pressure conditions. Under increased pressure, generally,
the mixing procedure is preferably carried out at a gauge
pressure of about 0 to 0.3 MPa. Preferred temperature conditions
in step (A-3) is about 5 to 80°C, particularly about 10 to 40°C.
Unlike in Patent Document 1, there is no need to employ
temperatures at or above the melting point of bulk aripiprazole.

(B) Step of Subjecting the Sterile Primary Suspension to First

Pulverization Using a High Shear Pulverizing Machine (e.g., High
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used without limtation. Autoclave sterilization, gas
sterilization, or radiation sterilization may be
woaomatxsad i n accordance with conventional nethongrPiong64076
can sterilize aripiprazole. The crystalline form of
sterile aripiprazole is knowypto exist in the form of
nmonohydrate, Hydrate A, Anhydride Crystals B
shArhy deinelel st al sDiGperAnbydMadeiferyshat sAfplies Shear Force

Anhydride Cr [
oV de GVETals B ARG de Ortstal .61 00 gyevasonic
; 4 A} vL Ty AT T T \ALBL AR N ] Il.u.y T .
Di8PRIoYSd iMachhgef ordwl at i piglof Pt peesgat iTypent Eonlsifying

“Anong these, nononhydrate and Anhydride Crystals B are
DiRRGFS hme URdIEE (A6 20 1S ARITE IS ShAEL HPTRUshLFs e o Forn a

Stgghig!ggédﬁd&fgeségﬁgigﬁ%nBulk Ari pi prazole A vehicle

 pulnpettinn,merddnssensed zimgehdiresupy

for the sterifte bulk arigiprazole.is pregared by
uni f 8hel yoatitdsapvisiget het abbfe- WeriRsReasusfentfdigred to 2

de@gggé’lﬁggﬂgp%&ongll 5 s tPUbkh 0gr 8ESMHorPr sRBpl SOt @RbRples of
agent, a buffer, and a pH adjusting agent in water for
Eﬁ@rxﬁgﬁygnestep include
solution.. T net.h i Lizi . ehi cl:
dFur by gAY BLetli T g ats et pleg 5 caroec
pawittihla féldegr . sUtle por easilzighof shherf idutleeriging machine, a

pr ef er abl bout 0.2 mm ., .(A- e L Nj
o BEE e B WP T 1T ARPIERE SPerr) boUeRi Y obt BRRet L, to be
pﬁﬁbéébéﬁ,Ph%“&ﬁ&lSﬂSpeﬂﬂﬂon Fhe siterddamilul Hispersion machine
ari pi prazol e d the sterile yvehicle are.a ical L e
m%ag%bng oPAFARGer i Po fr ity PEGSPRNS| $REhRs allsifying
diggeRth 6nMnddhgnBr ORESS , i Shii-driesstied asrogegiasrit i$ high

a known aseptic stirring technjque, such_as. an a : |
SR TR TEERGaPas RGN S reChadi CHCEEF s PhngodByt Go it haoplies

st aRglckeo GORAitb-9As ab bBepkbBBs&dd, Maddpiferably used.
l'imted. For exanple, preferabFe stirring conditiaqns
Asar gushichighat ShRAIePUPER I cINgs BREVHISGRd Prda véhitdr shear

hé@ﬁcﬁﬁ%@&,f QAT RYs Thereeresnt raldaertef dke steridmebuldach as
aripi prazole to be

"Cclearmix" (trade name, produced by M-Technique Co., Ltd.).

However, they are not limited as long as they are high shear

pulverizing machines that are air-tight and free of foaming.

Conditions under which pulverization is carried out using a
high shear homomixer may be such that a target particle size can
be suitably obtained. The target particle size may be such that
the flow path of a homogenizer used in the subsequent second
pulverization step is not clogged. Typical conditions may be such
that the mean particle size is reduced to about 5 to 100 pm,
preferably 5 to 50 pm.

In the first ©pulverization step, pulverization 1is
preferably carried out using the above-mentioned apparatus at a
rotating blade (rotor) circumferential speed of typically 5 to 50
m/s, preferably 10 to 40 m/s, and more preferably about 15 to 35
m/s. It is particularly effective to operate a high shear
pulverizing machine, such as a high shear homomixer (e.g., those

available under the trade name of Clearmix), at such a
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di spersed in the sterile vehicle may be suitably

sel ected froma w de range, but generally is about 10
woaohdd723g/ M, preferably 50 to 250 ng/ m, nNDSPCT/IP2008/064076

preferably about 100 ng/m . The m xing procedure in

step (A-3) may be perfornmed-ander ordinary pressure

(at nospheric pressure) or increased pressure. Unlike
cirBultad et iDacumesl . 3 Fort hemepils, necoaethty0 sdpphsions with a

vacuum or_reduced pressure_conditions. Under ipcreased_,
nephePSUEECLYehtrAl PY, 19 nBO PR HE HFoBedhratred trom a primary
su?b@%ﬂ&b' y (e8I ri adpeubtaty a gaHle) pr espyeetaf about 0 first

0

.3 MPa. Wdewedtamaaﬂweioduimsinsgﬁ tial
pulzes}zaloghoifingt & sbEcapart i Ehila r€s alfdut 2 1 Aperenta

spdabi k& 195 Patgnt Dagunrntl las Eh&R € pirSmApy Ne@dpédsions  (40L,
enpl oy tenperatures at or above the nelting palnt of ,
scpdRkuBl | plpiazbte. teBR SEEplof PSUBpREAATEN HSi90erd | Elearmix

a PENS! @AM 9sEi L8t Rulnehireabhofa Usii@ack gh.3 m/s.
Cl@ngﬁg%dﬁ%grlz?%gﬂ%hgﬁgﬁg§(é.g., HighShea? Féﬁ%}1ger) e
, a Diesperstone Maohidheidrsat i\pptéps (BhearreForxaitt & ato 80°C,

terial_ to be Pracess a Colloid MII, an
pa%&ﬁ?&é%ﬁ}% %HQﬁgeﬁgigﬂ Chine, or a High-Pressure Jet ‘
Type TEmglsicky ofigt Bk shiglsi Sreavhdivinomikerg. a dispersion machine
Hi. gh- Pt essur.e Ho eni zer) tao Far Ster| d
t sﬁ@ﬁi?%ﬁ #Hgﬂbgg F?Iéos%fgggF:aﬁ;%grﬁgi%%%%%%%gpsﬂgﬁely’ @
dirsgdueednt appatesisedHavebxbyta fshestr ptdnceri zat ionpiprazole
step. Exanpl.es of pulverizin chi nes ,used..in the :
PSS U VBT Fat T SPePO! néTde T hSeSuni ORTagR-  commercial
prddRBl Yarpr e eapast hel eachadi sgebsia@r geichiaesi cliecluding a
si ze, such as, a hi gh shear, pul veri zi g naghine .12l to b
difiReFEi eRoRRARENT NN haAPRISS eX%8ke4P1F6r £8 folgrtertal to be
prRIRISEAl (EPahe MRcessedy BasDt Qirbdlidel, b@NTIKA Japan, Inc.).

ul trasoni c dispersion nachineﬁ%pulvetizing,nachtgﬁ%
Condiginghfpr eBslveriaticofp&YeriPsrs G AESHT sPericonnes may be
s hig (£ Grgdt PARAESSULE,H0BRYCREZ80) taf i @tained. The
shear pul verizing machine or a dispersion machi ne that
tapget epashbale f ohce toRw Mat eFREl flddle procddowd, Pafe of 2

h&ﬁéﬁéﬁf@%&yug%gdinAtﬁeSQ; sgégﬁn§h§é%oﬁ3”ﬁﬁi&é@i&gtion step is
nachi nes, €.g., a high shear honom xer, 'vari ous
ncomEpggat. pr ofiueitcs lar eomdidiicatsl epagudie asuch that the mean
particle size is reduced to about 5 to 100 pm, preferably 5 to 50
- .

Colloid mills, ultrasonic dispersion machine (pulverizing
machine) or high-pressure jet type emulsifying dispersion
machines may also be used under substantially the same conditions
as mentioned above.

The pulverization in step (B) may be conducted under
ordinary pressure (atmospheric pressure) or increased pressure.
Unlike in Patent Document 3, there is no need to adopt vacuum or
reduced pressure conditions. Under increased pressure, generally,
the mixing procedure 1is preferably carried out at a gauge

pressure of about 0 to 0.3 MPa.
(C) Step of Subjecting the Sterile Secondary Suspension to

Second Pulverization Using a High-Pressure Jet Type Emulsifying
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"Clearm x" (trade name, produced by M Techni que Co.
Ltd.). However, they are not limted as |long as they
wanewigso shear pul veri zi ng machi nes that are BCTAP20g$1064076
and free of foam ng. Conditions under which
pul verization is carried outpausing a high shear
honmom xer may be such that a target particle size can
DiBge St drabhiactobieal nedy. , Thei Jrafgekspaet iHoegsnzeemaytheForm a

such that the fTow path of a honopgeni zer used in the
St@ﬁﬁgﬁﬁﬁéﬁﬂ-§EEB%ﬂiﬁ§1verization step is not clogged.

Typi gk RRditionsinRy be sueh dhatiprhecheansparédudesl to a
size is reduced to about 5 to 100 nm, pr ferablﬁ 5 tﬁ c
desdragn levglt WY f iar sECFENY e AErdA3EHED, S%Lﬁpveri &Bncs ©

pu.tL§eP:[ﬂchj' ablyn¢aesi egsQut US| R@et Necaboye-gERicrongtion step
apparatus at a rotating blade (rotor) circunferential ,

inspedd of Mighrerssus tIPHOLYRS, SpHetidvappy diePppsien machine

S f ef ahl 3AbeMte L5 nti gn 3% #lssurbl i8S preferred
thggrﬁ?%%ﬁ§?ﬁ§§§$%§kt%v %%.opgr%te_aahiga shg§r| .pre efr

hipulweessimy Jedac Hivive, esudhifsing Higpesvear HeRAbHIkels a high-
e.g.. those i1 abl e € ' Tiquid i

or el S B R e B Pt STHE 2R egpose Miquid i

ejexanpl &s Seponddrpasuspensitonsemstiteabyreadt parinigc Respecially

si,.ze of 10 to.20_nm were.obtain ro ' thi
d%?&gﬁﬁﬁsﬁa V¢ 4L? @Qbépgfo%§gs§§Fg O%UbF%g?égéqfﬁégﬁ%%sﬁf o
typkl vierdlzaei enulsinge:a Gheaimied GyvAvesSSnat aad high-pressure
hBRE S SopETIERS AT s a0, B TEub Bt o Bonine Co-,
Tdd.r Sttt \erdpeakh 60 Mstiithes Ca@ablbs LbMES! din which process

Clearm x CLM15S at a,circunferential s eed.gﬁ 28.3f .
liguddsTexBePatire &bnBidf oRECFHIG P BIaE*an6hE 8¢ §ar+ous

ses PaRtdngebarily shewt allie4@e .tHat ptieeepobeédte liquids
hi'gh shear "honom xer, a di spersion nmachi ne that

calgpresiighetadiorddqo a FatiidlalniteIse O spRtsefype include

MaEh Vs g2, G SReSHARAPRAF absrbhahi @XxaNnt, s sheasuffy CqSugino
to aripiprazole particles during processing, can be

Maggge Vadi busansorwmepniaer piouidds Kikahe rabte-as tC-
Such'ﬁ%ei%ﬁﬁ%%?fz%@f&{ rsﬂft%’ssh?Q YEI A%k & 1GhSPeESE@Fe homogenizer
machi ne at applies shear force to a raterial to be

is preferably about 300 to 1000 bar, more preferably about 300 to

600 bar. The inlet temperature of the high-pressure homogenizer

may be suitably selected from a wide range, but is generally

about 1 to 70°C, preferably about 5 to 40°C.

By carrying out the second pulverization step under the
above conditions, the mean particle size of the aripiprazole in -
the final suspension is preferably adjusted to about 1 to 10 um,
preferably 1 to 5 pm, more preferably 2 to 4 pm, most preferably
2 to 3 um. The aripiprazole suspension having a mean particle
size of 2 to 3 um is useful because it has an excellent
absorption profile and undergoes no sedimentation during
manufacturing process.

The second pulverization step of step (C) may be carried

out by passing the suspension through a high-pressure homogenizer

plural times. In such a case, discrete-pass method and
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processed (trade name: "T-50 Basic" produced by | KA

Japan, Inc.). Conditions for pulverization by these
wdizepanson machi nes may be such that a target POaIP200$/@64076

si ze can be suitably obtained. The target particle

size may be such that the flow.path of a honogeni zer

used in the subsequent second pul verization step is
re@trcGl ogged methphcaby coaditplansedrayibéng usinilzat rebelts (see

mean particle size is reduced t bout 5 to 100 nm
SHGHGREr abr S 510 TSGR, COSA-GF ARl TECoEl 1 aBO coYstens may
aldicsper b iRchisee tRathyes 77 Agsaatbede)ates) .
hi gh-pressure jet type enulsifyin dliﬁers'on q:achine%h 4 i
may d"§oBECIR Hﬁ%§epe§98§t%ﬁéq%ﬁagﬁl eTSEHe® tO @ method in
wHaQRdi £ 1 oS R8s MBAL I;0ned raboysed The pehyeiriZzapbepidds of the
step (B) may be conducted under ordinary pressure ,
syspensspheritrgyobssuf@) XaRéfeastd ProESBERESULH| Hegogenizer

uﬂﬂ&lP%£@Ptp%%ﬁ?gﬁgntﬁ%reiﬁeéféi§r88e§§§ﬂ Qi BdOoRbcovering the

vacuum or uced pressure conditions. Under increased
pcessade sugppopabhy, Whee mihe nguppreEe@dr el sprocessed plural

preferagbl y. | e t au r essuL ahHenQ; -
eSS SO ERaR s T L P L RS MteRion s
prSecesddr yy Suspeinsi gortiosecohdtiRulnesoveaed opugkdagoqa through
H.gh-Pressure Jet Type.Enul sifyi.ngDi,spersi chi
= (PG PR SR o PR R iBhen s o hopar BIfEr fpBBeor are
piddelseSuspene oredhempant idle praeesded heuspdmpipnazoirel this
is reduced to atq sired |l evel by a second
PIRASHEEF2 48 i BPAES Exanpl es of ~pul veri zi ng machi nes
used e theigechathpulndhodatpeni Siefl liynekfdes ato a method in
h%g?-pressure j et tYpe emul sifyin disgersion nach%ng to th
w & r'@&s Opr Jeassl | FORFHIGYdEr HEPR Pt Fys f Bk e Lo the
ikref s ed Bi gha piegsyreskaret ¥Progiilzelf YiiBdalso connected to
di spersi on nmachine is a highpressure honngenizgt in
ththi GHEPERP-Pr e§bar i DBWPIGEESs Yigurd FeC¥fiet edgs £nd  the

st e_'r%ti%ﬁa%a%h@!@"nkpro‘;‘i_s%rs%ePYiéd&&%iirﬁ%ugl§Pﬁ§§é@ésls)éd by the
designed valve in an ejecting section. Typical npdels
hefogeriigery pewi Helurd e PERDY si W erploduted WptAvERE | Mrocessed

ségﬁéﬁgﬂ%%'ﬂge§§gﬂ%led through the recycle line to the tank or
vessel where it is mixed with unprocessed suspension, and the
mixture is continuously passed through the homogenizer, and thus
the suspension is processed with recirculation.

The pulverization in step (C) does not require vacuum or
reduced pressure conditions, unlike in Patent Document 3.

When a high-pressure homogenizer is used in both the first
and second pulverization steps, steps (B) and (C) of the
production method comprising the above-mentioned steps () to (C)
of the invention are preferably carried out as shown in the
following steps (BB) and (CC), respectively.

Step (BB)

Step (BB) of the invention is a first pulverization step in
which the sterile primary suspension obtained in step (A) is
pulverized using a high-pressure homogenizer at a pulverization

pressure of 50 to 200 bar, preferably 70 to 150 bar, to obtain a
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honogeni zers produced by APV, N RO SCAVI, or Sanwa
Machi ne Co., Inc. OQther dispersion nachines can al so
woeoasgaetksin whi ch process |iquids are passed arPChuBivos/064076
pressure through orifices of various shapes arranged
in such a direction that theoprocess liquids collide
with each other. Typical nodels of this type include
sddondat-lusdézets i(opr.odut edadyfddrex afhlatii dhes) steGt atemr stdopted,
(.Sugi no chi ne Ltd. and Nanom ze Yoshi da Ki ka
SQ@YES g, FLogHdg ?HS%%ﬁTv%ﬁqéﬁﬁﬂegna%?%isure of the
hi gh-pf essurevbam®geitez @isel 5£pties efiapl-prabsuie 3Mdenizer at
1000 bar, nore preferably, about 300 to 600 bar., The
a | RPEVSF BTt (PSS eh " HHYHL pFRS s PBIR0 orf) 2&P meP  Par,

pﬂé%é%ﬁbﬁ?bbw §§|E@@eﬁbf{;?Bé%éﬂtgethén@Eog iy IcEF the flow path
eneral K about 1 to 7Q0C , preferably about 5 to 40C
oBycheahi ghngr AU RCHBOBEEBREE DL veri zati on step under

the %V%nqgrﬂdit%ﬁﬁ&?atﬁﬁe MeahPailgrcheesidte Hordnizer may
aripiprazole in the final suspension is preferably
beadjuidtebd vt sehpotad If1an O ware, pnefer BBF ygane1g ynws, about 1
e~ preferab 2 10 4 t preferably 2 to 3 mMm
to %’é??%%%?%%glgb%%%ﬁgﬁ%1éﬁqﬁaving a nean particle
si ze Pfst2ride3samridanys efusbebetausies icbthagednin this manner.

Sﬁgc%kkgnt absorption profile and undergoes no
i tation during manufacturing process. The second

pul vestiezat (Cun stfephef istvept(Gh hmyabeecandipdloutidnrion step
, passi t he suspensi on through a high-pressure. .
Pontdh S8 Tiade rereedery Sadprib Ptthed in step (=3
iﬁiSFﬁﬂwgrp@&ﬁ meishiog ?nﬁreqﬁkfﬁbabbgﬂr@ethm?mqeyiber dat a

enpl ayed, giving simlar results ee Exa es. 1:5 an .
p@%@téogegae BREE | age@)O%. f@ot%@%?%%ﬁ%m% Be Sterile
Foobi Aeshehseen Exampl € drep dessrideed ahatefipiprdh®le suspension

di screte-pass nethod specifically refers to a nethod
havinghitdle gesispdrindasn dagtpedeesser] By IpassilAghBorRidfprably 1
fs the ' 8900 1 Qi EXRER! referably about 2.5 pm.
tﬁi%ﬁgbrggggﬁgaﬁgﬁg%g'ize?ounﬁ%? al | pgf?igﬁ% Q%Srggf Hm
are ptocsssed (#ill-e Ebeovarivegiepbion opssgegre of the high-

SPUSHERS) o Enhe Sigpen 00 (5 PtgEspstibutal i oo
pslmﬁniﬂﬂt@nnigressure in step (BB). Generally, the pulverization
pressure in step (CC) i1s preferably set higher than that of step
(BB) by about 100 to 900 bar, particularly about 200 to 500 bar.

Preferred pulverization pressure of the high-pressure
homogenizer in step (CC) is 200 to 1000 bar, particularly about
300 to 600 bar.

Also, when the pulverization is carried out plural times in
step (CC), the pulverization pressure can be increased stepwise
within the range of 200 to 1000 bar. 1In this case, the final
pressure is preferably about 300 to 1000 bar, more preferably
about 300 to 600 bar.

The inlet temperature of the high-pressure homogenizer is
suitably selected from a wide range, but is generally about 1 to
50°C, preferably about 5 to 40°C.

The second pulverization step of step (CC) may be carried
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processed by passing portions of the recovered

suspensi on through a hi gh-pressure honogeni zer until
walboymarasoons t hereof are processed whil e recorerTuPm0s/064076

the processed suspension, and this procedure is

repeated. The recircul ati on-»gt hod specifically refers

to a nethod in which a tank or vessel containing a
ouﬁyﬁﬁeﬁ§ééﬁhg(ﬂﬁfngﬁbpépéibﬂfuhﬁdﬂgetaoﬁighh@ressmre homogenizer

i gh- pressure honpgeni zer, is so, connected to.the
PlyGet et 1S t hehdtogeniteeP2 o7 é“egd}‘)éjc% e | THe- " AHd LR method
medH$BLEST 8RTE hBe banlkmlovessehitsngopimbltiskysults. Both

processed by the honmobgeni zer, w thout being recovered,
mesBOEH FPAY e o B8 SIBA 8 spensi on is recycl ed through

the meeyehevhbipeatdd N8 tadp olccyessek wier eeyhitsd vacuum or
m xed wi th unprocessed suspension, and the mxture is

reconefinprrstyrepasseit ivvughlike HontRfemtz ePCUBARE thus
t he %%?Rﬁﬂ?%ﬁﬂmh%iBﬁPC?ES%Q WdsRibesi ksulatcghn Eh8aning and
pul verization in step (C) does not require vacuum or
streedlt eat pre ssurtdec sndfateonsthainlarke ekpored et 1DerdAEnt of the
3..._\Wen hj gh:- re.hono iz i S ' _
webpir BT LOCRL SR DATDORER 185 4 itie iR versetns
maahdnéC) =of df heeprioouchachimet hbdt campliissngshdse force to a
bove-nentioned steps (A) to (Q _of .the j.qvention ar
m%%fl@llabltﬁ chri Saogﬁ?é%%' sh%mg?%cﬁwd; fr%]riIYLc’)V\/i r?gl st%elggasomc
di(BBysapfl (Ehinel esfrett bvehigh-Stress(BB) StteptBB) epfulsifying
the invention js a first pulverization ste hn “hi?EI d
d%ﬁﬂ§r§98?iI@ag?yﬁ%ryk§hs 5 lB%taFﬁ%%“THP§1gﬁe(ﬁo fg) an
stHAH{VEFhE e6hUsi-Rg aaehi gBTI Py essure-homogeniezel izdtion is also

pul verization pressure of 50 to 200 bar, eferably 7 .
o35 080 bart® FaVolt aTTF aeeh GHiany RLSpurSy RoE o vgy Akaline

watQd dhati ct Riasest €Br WREAn2E0RbEFentSOl Wt tdirional addition
cl oggi ng probl em nenti oned above. In other_words, the
ofisenef AheTRrgh-Prassnde ausbgerfyereratogally used, such as

aPUMeL! Z3dd QR PEESS Wt WL hidtkhgehfdganal RAdie 2ergents.
ar, preferapbly 7b to 150 bar, prevents t he cl oggi n

. . g .
S mhe fdeowcpatiedf othe URILGH- UESs uT e FonDlEHt zBFesSure high

temperature water, etc.

Thus, a sterile aripiprazole suspension wherein the
aripiprazole has a mean particle size of 1 to 10 um is obtained
by aseptically pulverizing, in step (b), a sterile primary
aripiprazole suspension produced in step (a) using a high shear
pulverizing machine (such as a high-shear homomixer), a
dispersion machine that applies shear force to a material to be
processed, a colloid mill, an ultrasonic dispersion machine, or a
high-pressure jet type emulsifying dispersion machine (such as a
high-pressure homogenizer), whose surfaces exposed to liquids
have been sterilized, to form a sterile secondary suspension, and
aseptically  pulverizing the resulting sterile secondary
suspension in step (c) using a high-pressure jet type emulsifying
dispersion machine (such as a high-pressure homogenizer), whose
surfaces exposed to liquids have been sterilized.

Aripiprazole Aqueous Suspension
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The inlet tenperature of the high-pressure honogeni zer
may be suitably selected froma w de range, but
wgeomroatisy i s about 1 to 5C0C , preferably aborCTAP1008/064076
40C. A sterile secondary suspension is obtained in
this manner. Step (CC) Step-££C) of the invention is a
second pul verization step in which the sterile
Sefomﬁér%ﬁﬁﬁﬁanﬁbDﬁ_Qﬁt&ﬂﬂedakmpﬁpfﬁzdﬁﬁﬂa@@eous suspension
pul veri zed using a high-pressure ho eni zer _at_a '
orPARvER | Bt UR FEECSEFL08! MSBISY 023 000 DA B OB alRoa ™ Mo
paitflid € diinal oguspengi oy 1S plepeiOM des 88 5 pm, more
ari pi prazol e suspensi on having the desired nean
prpietilel e Litoe 4ofimd mestl PrekerapEefaIds ¢ 0t 9 Hium |

nor e pRESESTAD! ¥o2 the 4»88uctiBat rekteber dF yrraboutvehtion, no
mm . In step (CC) , the pulverization pressure of the

mahitghphee sigeghomsydiiarepanséaset ik ThdWdsédipiprrazole is,
(0] e j \ | ri.zati (S r i . ,

e PR POy R AR bR B e o e@?én%sﬁp%af%gf’ finally

okitsipeéf éepalioptsel 1ad glieéthimahhe habove §ﬁ@ﬁe(BBEh996 ore, the
oyt . 100 t o _900 fi I b ; ;

oG A0 h2gEO% P e SHLAL 200y 200:E0.800 in e

pritidght poe ssiir e drdegenil z epoweriest;epheQChsing 200k povgeg with a

bar, particularly about to_600. e
LBV BPE LA O & o aT o GUGUE. BFUral T Hes TRt pcren urind
pr;e_p{a%_@tp@l:}] Ver i Zad i@;}%p@h§$6ml,r earghrthee defioemise OSICEPE $6 easy;

wthin the range of 200 to,1000 bar. In this case,. .
tharfall Hrdd siPe i§°ﬁréFSP&ﬁ?ypﬁﬁﬁﬁ?“éooa?% &é@opﬁg??éifaty of
cd-61 REe1 &F ablanm et 308 4 3 HROgharficaitte yi rleeteased.

tenperature of the high -pressure honogeni_zer, is, .

sui t ABIGPTeeRgctied FromPECRide et Rt Ofs J¥net AVFSFTOR, @

h@RRhedub 0 $3Ga1Pr &iRLaREYoRbOY S T @f4000arsthe aripiprazole
second pul verization step of step (CC ma

. be_. .
paziricledo ey aREY i he TS peisiedR Enr (ﬁ(?ﬁh final suspension
oéﬁé¥%b@ﬂe§§§ﬂéiybo NHZel rdd ULakpth®s1elNBuspension) may be

di screte-pass met hod and a recircul ati on method
£ TigTetriedin eftbra bosreownieyy bEoesismoyeedhstgingeg sifmi $@r desired.  The
flrfcsel'{:l ttc'ci l?gt Hsed has a pore size such that the filter has a
nominal filtration rating of 10 to 225 pm, preferably 20 to 70 pm.
Therefore, the production method of the invention may further
comprise the step of filtering the final suspension obtained in

step (c) with a filter having a nominal filtration rating of 10

to 225 pm.
The resulting final suspension (namely, the desired
aripiprazole suspension) preferably has an aripiprazole

concentration of about 10 to 400 mg/ml, more preferably about 50
to 250 mg/ml, most preferably 100 mg/ml.

The sterile aripiprazole suspension obtained by the
production method of the invention is administered, for example,
intramuscularly and subcutaneously, as formulation for injection.

Method for Producing Freeze-dried Formulation

The sterile aripiprazole suspension obtained by the

aforementioned method may be freeze-dried to produce a freeze-



10

15

20

25

30

35

met hods may al so be conbi ned. The pul verization in

step (CC) does not require vacuum or reduced pressure
woaomioi7sms, unlike in Patent Docunent 3 . |n POEJP2008/064076

invention, it is possible to perform cleaning and

sterilization of the surfacesythat are exposed to

l'iquids, of the machines used in the invention, such
drasgardirgh sshear pul veri zi ng machi ne, a di spersion

machi ne that applies shear_force to.a
proc¥§§%d?p%F%ﬁ;qQ£i

0

i al b
T3/ e, i P RBRT £ SR gRc may be

fraBeBLAL NN Gh- pressur@ri@l timenasttshf yoAg a desired
di spersi on nmachi ne, by conducting cIean-in-pLa%e gCIE)
te ixture of’ them) .

poaiEosRletT | forat i (GR- PRLPIRIE ( SYBYate | fe 19hé ©

ToSbphth Zat ks @heq POSRi @ onCbP ARYpherLale eddeste A, a
using water, hot water, alkaline water, acidic water,
mopohpdgare cosollvéntte wht hSopErenar addit PERPOPTBfRIGr and the
cheap t Nt 0nakl Yick$6d, cFUEReaSnvention i
Hy@?Eg?i%egggﬁg?ggﬁ?s§b§§%¥$gﬁbﬁete(géhts aﬁd ac?digven ren s
sugeetgents .t Bofhpwhe chraszeddsyinygsi¥iy-pur e st eam

hi gh.pressure. hi o-r}gegg,%ﬁstg&gp er c_osagﬁ%Tm,s@pension to

sterile arrpipra Spensi on wherein't

_oart ptpr-azoteahas auiteanepacdlole msitze tof fiet¢ne Ihemsuispension,

obt ai ned h i call I 4 ' t
Gt TR Ry S PEpIPol & s i penbi O Hr 60

- o
§ﬁ§tﬁggd&%§%wiﬁround o°C

S8R r68) y UsirBgn@ lPghtsheas @ul wedézi ag somchbhe ¢sootm (e.g.

it Tat 10 SHRar O b SR i ry 68 (8.0 until the

FR0cessedd BoedhlOiibnrid ,okafainktls asgpicall gpeosi
machi ne, or a high-pressure jet type enulsifying
1Q] $198¥§) on machi ne (such as a hi gh- pressure

anmout 10 to

honogeni Zelt)ce, WS B S UL BRES tOXROSE AN hguids phpyezole in

been sterilized, to forma sterile secondary
arhisionsi 0ROTANd Bs RFIERRr y PRARIGLAZORG t hB r Bl

mé? Idr&reecpdary1SeReasi Qi-yisRaskep 16C) Wadg &
i gh-pressure jet type enulsifying dispersion mac
afipighragsle, hiegh- phes stnsechohogePrained Rhoske shf

11%%(&063%% t_l_g lshgﬁjégtc‘e&aé/oe ﬁ%e%oﬁi%iﬁé Z%eze—drying

tﬁqﬁy of a
~the bulk
hi ne
Fhedgof the
cycle. The

freeze-drying cycle comprises the three steps (freezing, primary

drying, secondary drying). Specifically, the freeze-drying cycle

comprises cooling the suspension to -20°C to -55°C at a suitable

cooling rate to freeze the suspension; performing primary drying

at a temperature below around 0°C (preferably around 0°C to -20°C)

under a suitable wvacuum (e.g. about 1 to 100 Pa)
suitable duration (typically for about 10 to 100

performing secondary drying at a temperature above

and for a
hours); and

around 0 °C

(preferably 0°C to 60°C) under a suitable vacuum (e.g. about 0.1

to 20 Pa) and for a suitable duration (e.g. until
dried formulation is obtained; typically for about

hours) .

the freeze-
10 to 100

The freeze-dried formulation thus produced can be easily

reconstituted into a desired aripiprazole suspension

for injection immediately before the administration.

using water

Therefore,
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Ari pi prazol e Aqueous SuspensionThe aripiprazole in the
ari pi prazol e aqueous suspensi on produced by the
wonroedatison nmet hod of the invention has a nmeanPOagP100$/@64076
size of 1 to 10 mm, preferably 1 to 5 nm, nore
preferably 2 to 4 mm, nostopreferably about 2 to 3 mm
According to the productlon nmet hod of the invention,
thdl0 FRééas-drawd argeniunetiean martmsbéu$|zesofEbulﬂormulatlon
aripiprazole is, the nmean particle. size
lmraﬁcilﬁtﬁrlé(st@P%e? Hee S &SI o FihalY ¥ &5 anﬁeatutlon method
ascgﬂﬁ§£%|§§ whihhd Lhecabeye iﬁﬁéﬁtmﬁ%eﬂfoM£ fétmilation and
nmet hod has great advantages : there are fe ole
shalekts i cER®NsMERC e p?%du@??%n of SP@PPgsn%%T% aripipraz
Sugg%gg n cWhepe Ushing A k powder with a large particle
alr bubble entrainnment rarely occurs during
preparation of the suspension, and the defoan ng
process is easy, there isgpaypiged for reduced
pressure, and the possibitTty of contam nation from
out sFeenples | sxsi gmirbvédad| Yookt edsed dSACESPEI nEh¢ o Present
t he f&?%%?%h% gthggg f the invention, a honpgeneous
Iy PRETCS idhErsi on free of coar se arlplprazole particles
can be paoﬂuexampl&ndthhemeéorpartiﬁia|3¥ﬂe dgspbAsvehume mean
obt ai ned (na he desi | S n
difES e FTITRFS d Ftﬁ e%%ﬁ?%é’ %&e?8%£su éﬁ%ﬁgg§§ g%QE}aCtlon
pa@‘@&tl@dsﬁéweaﬁaﬂytm t@aberusedfias:imrparetscie sigh analyzer

that the filter has a nomnal_.fil ratlon, nati g @ weoe
SALE- %@@thn Shimadad afiyP20: t o %&Flﬁ% %hegé?or #%?ék 20%
dlﬁﬁ@géﬁ‘t | onariet hoxhsof dlﬁ&et@:t/‘emat@ﬁ’emytof ur timer partlcle size

nprlse the step of filtering the fi suspen
dl@ﬁ?é??%%Pﬁnﬂ &hep pRytifYe diefeter ﬁﬁe I@ nalwhere the

qifdehipat 1N E@tiN b Of 1304 td3h ). 1ﬁhér6€6t@twtmh 10% value
final suspension (nanel

the desired, ari r
ofs e nsitGgrappef érﬁéﬁﬁy %h@ RATEFF1F7 pg igelp FOU% point at
£Hel ! %@E%?éﬁfgﬁ.%ﬁtﬂbggh %Qlﬁé"gﬁa MeNbartDER: diameter of the
pre era about 50 to ng/n1, nost preferably 100
paigyen atThéﬂyierimtﬁﬁﬁﬁqﬁlﬁﬂaz&l§hsué%@nsﬂ@ﬂ”@btaﬂﬁ?ﬁeﬁ§lvely
Mégqe 8m8ﬁgf% q;aﬁgg%rgfaghfoliaﬁgn' PB4k Sm: water; refractive
1ndex 2.00 to 0 201; cell flow cell.

In each example, both steps of preparing a vehicle and
combining bulk aripiprazole and the vehicle to form a primary
suspension were carried out at room temperature (20 to 30°C),
unless otherwise specified. The first pulverization step for
pulverizing the primary suspension was carried out at 20 to 45°C,
unless otherwise specified.

The high-pressure homogenizer used in each example is a
commercially available high-pressure homogenizer (trade name
“PANDA 2K Type”, manufactured by NIRO SOAVI) .

Example 1

(a) Sodium carboxymethyl cellulose (18.30 g), 91.52 g of
mannitol, and 1.63 g of sodium dihydrogen phosphate monohydrate
were dissolved in purified water. The total weight was 2053.2 g.

The solution was adjusted to pH 7.0 with a 1 mol/L sodium
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i ntramuscul arly and subcutaneously, as fornulation for

i njection. Method for Producing Freeze-dried
wéaommiatso on The steril e aripi prazol e suspensi 8aT/JP2008/064076

obt ai ned by the aforenenti oned nethod nmay be

freeze-dried to produce a fregzedried formnul ation.

More specifically, the final aripiprazol e suspension
hyHPé(defe fagq%%élﬁsdééﬁﬁtiidﬂ%,o aadf Feezery itﬁ?:ofl@hlﬁﬂ @ij @% of lter.

a desired pol ynorphic faorm (an a rate, rate_4

or aIﬁ1XWH?eI€FU%E%%ﬁ .fl%gr%E?aiEH% rgZZeﬁ%gp%darlpipraZOle
mohQh - Atd onehiuled Pipy azeltenHy d-gbea iz impnoligdgatg; mean

or drate A is used as bul k ari kﬁrazoleh and t he i
paHytiebe esiks updhsi bHlsbravaid ‘byfft ¢iptliGd dbpmeRer = 99 M

SO%nﬁﬁgﬁgggri§ subi fG1 €dod 0gt BReE O | OWs0g fifpe8s dBYifrsed to
cycrle. e freeze-drying cycle conprises cooling the
fogmspepsintart 6USPEGIeN - 55C at a suitable cooling rate

tof rfl.“flgze JilReUs nSRQBce&% Pefdor Nhpgo@- My i NehsSt eprimary
at a'tenperature bel ow around QOC (preferably around
suBBehsien 5@ s wesuciedubyabbeny az ulir¢e- Qe doser 1preduced by
a) and. for. it.a raf i +g. ti :
e P el e ParRura on SR i |‘L’1§ Bt 200 o
408botthm.10 (Tioe 1@8mbouwpplies| ftoa theeZeldoveny f ekamplad ,onunless
ontai ning aripiprazole in anhydrous formis desired,
Ot&??ﬁ?ﬁ?a&%ﬁﬁéa)n the formof a nonohydrate or anhydrous
crystabs imheusegingsyt heubedrsiam pias apolleeraned t kéth a high
suspensi on obtai ned by the, et hod_of e invention i
shegh| TR XTF (g P T hg ‘?f?é%?‘dr@*ﬂgl z:%}%% . Bfghted by M
Tddh@@48= dtyi NA 1Y G| et CORMIT S@fm Fhe Vhs erirsftepsper liter. As a
(freezing, primary drying, secondary drying) .
respaEi f RcafFgndae SEEBEZELAY Yok CBY_HeSLonpri ses

cool i Ng)t ke SHSPENRIORctBndZEP Gidpenadbnatiad Siblleablog warmed
cooling rate to freeze the suspension; perfornin

n.ng 0

sprasmty #egpnghat ialeenperpetaiainsel dw ap@ihdl @€, about 20°C,

ref grably aro 0 -2 ) AreUiabb8iverized b

a%glétuu%?é. ga}n%{ab%&tlc?%%mq(%% Sﬁ%ﬂﬁsr a sul tagl ever:Lze Y

pafFiati 6 (ttiypgisc &birguglor 2absah-ROSIBVICEOPFHOGFE}) 2eL g €00 bar

er.f ormi.ng ry drying at a tenperature above

]qgraﬁﬁgg%eogsgg%ﬂgﬂo&. |

The mean particle size of the suspensions pulverized once

and pulverized 10 times was measured with a particle size

distribution analyzer (SALD-3000J, Shimadzu Corp.). The results
are shown below.
Table 1
Number of Times Mean Particle Size (um)
Pulverized 10°C 20°C 40°C 60°C
1 5.1 5.0 4.5 4.9
10 1.8 1.9 2.3 3.9

Table 1 reveals the following:

(i) Even when bulk aripiprazole monohydrate produced by
batch crystallization was used, passing the suspension once
through a high-pressure homogenizer at 600 bar at an inlet
temperature of 10 to 60°C in the second pulverization (step (c))

permitted the preparation of an aripiprazole suspension with a



10

15

20

25

30

35

(preferably 00C to 600C ) under a suitable vacuum

(e.g. about 0.1 to 20 Pa) and for a suitable duration
woeo@/no1wsvi | the freezedried fornul ati on i s obpararmps/064076

typically for about 10 to 100 hours) . The

freeze-dried formulation thusoproduced can be easily

reconstituted into a desired aripi prazol e suspensi on

meHsi p-vatier ok bnjeaid o paedi ately before the
adm ni strati on. Thﬁ%efore,the.fre -$ﬁied fqénul@ﬁign hiah-
i s udéful 2RSHWor A atT R THeYI atel yPFEparad e of e ™9
pre88ur&EViedndyera ze@CaBs b uba Onatredrhoth las sicmpkeatsre of 10 to

addi ng water for injection to the forpulation and
608hakimg the npreerd byuleardzaaiAbrogéhedus (€)) enabled  the

pr%§59égfﬁgobg %HSQ&3§EQBaQ§ﬂab§U§?§ﬁﬂﬁ&¥LwﬁEﬁANPLﬁ§én particle
anpl es are provided bel ow to describe the present
sizevent aloput 2 fugr #hegm. detail . In each exanple, the

Wean(ggggipﬁi%éﬂ £ﬁbt!§ﬁspgﬁéﬂgh'Tﬁ@n fid®t @hrough a high-
measured with a lI"aser-light scattering (LLS)
prééisbhirachtorogsitsirclas §0Pebanapyzar nkelertagirrphereont 10 to

icle, si I ALD- 3 . Shi_nad
AR LM S s S g Lt S L e ) s

préivamet £ol pEf en tagipiprpacie chespeneiali svititbuzi pRant particle

particle di ter, of the point where the distribution
siggr ¢& 8P°Fhtedrati R (% intersects with 10% val ue of

t he imtiegsabed viedtue, stibpepaidén origcldithmetiesindd the@n particle

point at the intersection with 50% val ue, and the .
sigar t(1cil€ #ranBref P hel poitk &Prﬁhé’rﬁﬁ?égég‘étg o 4 Hm is
oM AiheB0%wal uey respeativelsy. biveRs woekent worldi ti ohsrge mean

are as follows. Medium water,; rg%;act' e i ndex: %ﬁoo v
P igleq s1%d | WhEFBw ikl PRe| Pladhi®exGhpieE:® b8§h TpEresen
iRferpriepari ng a vehicl e and conbi ni ng bul k ari pi prazol e

and the vehicle to forma_ prinmary suspensjion were

car r i B GRTeAtT 9SSt BpEPaYEr 8T 200 eI SVe fisdgy sterile
b&ﬂ%“%fﬂﬁi?rﬁEGPéféﬁﬁia therfihestepubveri zati SnsStEpIfies to the
pul verizing the primary suspension was carried out at
fPOLavs g5 Examples.
Example 2
Sodium carboxymethyl cellulose (45.76 g), 228.80 g of
mannitol, and 4.07 g of sodium dihydrogen phosphate monohydrate
were dissolved in purified water. The total weight was 5148 g.
The solution was adjusted to pH 7.0 with a 1 mol/L sodium
hydroxide aqueous solution, and filtered through a 0.2 pm filter.
In the resulting filtrate (1872 g), bulk aripiprazole
monohydrate produced by batch crystallization (208 g; mean
particle size of the bulk powder = 239 pm; 10% diameter = 99 pm;
50% diameter = 276 pm; 90% diameter = 632 pm) was dispersed to
form a primary suspension.
The primary suspension was pulverized with Clearmix (CLM-
1.58) at 18000 rpm for 7.5 minutes per liter. As a result, a
secondary suspension was obtained.

The obtained secondary suspension was cooled so as to keep

the inlet temperature at about 20°C, and pulverized by passing 10
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unl ess ot herw se specified. The high-pressure

honogeni zer used in each exanple is a comercially
waveaidoatdse hi gh- pressure honogeni zer (trade napreT/ITPAbEMG4076

2K Type", manufactured by NIRO SOAVI) . Exanple 1 (a)

Sodi um car boxymet hyl cellulose (18.30 g ), 91.52 g of

mannitol, and 1.63 g of sodi um di hydrogen phosphate
tifBRohydhagle wemeqHi-ssedsiat inompyeanfized wat €900 Ter, 600 bar,

total weight was 2059.2 i on was _adj usted .
oo | BHP 705 WY hSS A SRS PELS B by 108 AugaUELCLe siee of
£heol s Qhsiand fp&I#ﬁﬁmieHhr@ﬂ&HW an@ prmnéﬁﬂzbar 10!1thhes was
resulting filtrate (1872 g ari pi prazol 30004,
meREHERY dY ke %r%%@édl%ysw 8%8&?9@&15%?9 Z %Jéfr?e(fzd§%‘3
Sh 382193@535;9 e STK@ J’_Cgsutllﬂg bud ksl'Rﬁ\VMj%low258 mm ; 10%
laneter = mm ; 50% di aneter = 280 nm; 90%
Tagilanet er = 609 nm) was dispersed to form a primary

SURBERSS O3 ke I Sper §LOR PLOCRAW 8ikbar ,@ﬁ)epari ng the
erﬂBR%riQ%Bens'U”3 yu ulgﬂ)Q%ruslngﬂ@o Eé,e-Che

preauced—by—HE N—or—stt++rring—wth—160

nn*dlaﬁbter blades atc. ébout 200 4. 400 rpn14(3he sane
appttes—tothefotHtowng exanptes, —untess ot herw je

noted. 1P (b) The| pri@afy suspensi-ch was pul%eﬁlzec
WLH d n| Ste Xer_(trade name: "d earm X

B %ﬁa‘tesp% Sugggﬂ]%yuﬁ Techni que Co., Ltd.) at
18000(lr)pnmxfeaf whén Mool kespetpkatele ASnahyce]saﬂd p:aoduced by
secondary suspensi on was obt |ned obt ai n

badedon8aY§E 3 FEerBn W2 éj&? ed B?Séaaﬁ%&%?o 3%596615101'1 onee

tHRRR Bhei bRl stedRiMREehahbgén BleraEUBOD0C, abOUtb20RBapled the
about 400C , and about 600C . The suspensigon was
pwa;fém@@d O@y a@as%wglpfezwﬁe@u.sﬁ%ﬁﬁﬁl a"hiy hapF‘séguP@rml@
sfﬁ??ﬁﬁ@ @t $00 bar by discrete-pass nethod. The
nean partlc e si'’ze of the suspensions pulverlzed once
and pUlivePiasedngoths MAPPRASIARakYriedsq (thoHIpat t i ghepressure

h%o?g%n?'.zé%,“abﬁmﬁ g@all)éé@r H=SALD B, 110 BREZdkration of an

he resu
aripiprazole suspension with a mean particle size of 2 to 3 um.

(1ii) The preparation of an aripiprazole suspension with a
mean particle size of 2 to 3 pm is also possible at 1000 bar.
However, the desired aripiprazole suspension can be efficiently
obtained at 300 to 600 bar.

Example 3

Sodium carboxymethyl cellulose (45.76 g), 228.80 g of
mannitol, and 4.07 g of sodium dihydrogen phosphate monohydrate
were dissolved in purified water. The total weight was 5148 g.
The solution was adjusted to pH 7.0 with a 1 mol/L sodium
hydroxide solution and filtered through a 0.2 um filter. Two
kinds of sodium carboxymethyl cellulose with a viscosity of 93
cps (4% aqueous solution, 25°C) and 187 cps (4% aqueous solution,
25°C) were used.

In the resulting filtrate (1872 g), bulk aripiprazole
monohydrate produced by batch crystallization (208 g¢g; mean

particle size of the bulk powder used for studying sodium
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are shown below. Table 1 Table 1 reveals the

follow ng: (i) Even when bul k ari pi prazol e nonohydr ate
wonodwaedo by batch crystallization was used, pasTUPIO8/064076

t he suspension once through a high-pressure

honogeni zer at 600 bar at anzpnlet tenperature of 10

to 600C in the second pul verization (step (c) )
caRBbRihied 1t hennepaealion #f vascasigl prazel eps = 258 pm; 10%

suspension with anean particle size of 1 to, 10 .. _ .
dl@mﬁgePa§s?ﬁg“@he5%ﬁs€%ﬁﬁﬁ§ﬁ¥:ﬁ)%QQN&?;tﬁpéu6HaQe er = 609 pm;
nRihg @S sUE e sheaDgeNicaer ball k6@dwhar akean foml ettudying sodium

tenperature of 10 to 60C in the second_pul verization .
capbpapne)y) asddbiledet WetlpraparsaoserY obf ab® Ard pr g2 Bni 10%

- sLoggW, b goge i cl &A&d 2/;0f908b &P 4 632
CM%%%ESEiii?gggééiﬁg tﬁgagﬁ%%%ns?g§{?§1tfﬁgsggﬁﬁgugh a )
wils ghpresset EchdrsieRl ¥RATASUSOSBAP At an i nl et

te”p%ﬁ.kyr%fOftﬂQ L9406 | nudhensesnnd Pl venizakliedd with
(step (c) ) allowed the preparation of an aripiprazole
Clsaspénsi(GHMw +38)a atredB0par the| 0B 26 sHnEbeatPOr tbiter. As a
nmm... Thi : RENS i the desired
r%%&%%'pg???@ﬁﬁﬁiﬁggg%ﬁgié%ﬁn1, p?gF§%% y 1-5 nmm, nore
pr ef @frebl gbt2inedd sanondesyobtuapredievenvbyet lsoolsd ¢b as to

bul k powder with a | arge nean partjcle.size, which is
keske Bget H@l@\gf e%?“&’ed:fatgﬁg p%es@%?ujfn en?f oA Tﬁ%f%%rr%ezed by
pdBSiot S 0as iakevehabagbbtahhgb-eversws npmepeniiker bat k600 bar
aripi prazole and a sterile hicle. The sa appl.i_es
b¥ o ™ FFB@?%glg?iﬁﬁ{es .¥ anpfa™2 %ﬁiﬁ#ﬁ%e ¥i28° of the
s&éﬁéﬂ@&bF@thﬁvéxﬂﬂdd(ﬁﬁ?e(%5d7@ugvérimﬁi8180tim&§ was measured
mannitol, and 4.07 g.of sodium di hydroge S t .
gy S e 201 ST U DT G nd CBL D I Shimadzu
Cé%.?l. weh ghte 0as s5348 ghownlBe1s@l ution was adjusted to
p .0 with a 1 nol/L sodium

Table 3
Mean Particle Size (um)
Number of Times Viscosity of Sodium Carboxymethyl
Pulverized Cellulose
93 cps 187 cps
1 5.0 4.5
10 1.9 1.9

Table 3 indicates that the difference in viscosity of CMCNa
does not influence the pulverization.
Example 4

Sodium carboxymethyl cellulose (33.28 g), 166.40 g of
mannitol, and 2.96 g of sodium dihydrogen phosphate mgnohydrate
were dissolved in purified water. The total weight was 3744 g.
The solution was adjusted to pH 7.0 with a 1 mol/L sodium
hydroxide aqueous solution and filtered through a 0.2 pm filter.

In the resulting filtrate (1872 g), bulk aripiprazole
monohydrate produced by batch crystallization (208 g; mean
particle size of the bulk powder = 386 pm; 10% diameter = 118 um;
50% diameter = 356 um; 90% diameter = 1640 pm) was dispersed to
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hydr oxi de aqueous solution, and filtered through a 0.2
mmfilter. In the resulting filtrate (1872 g ), bulk
wanipipraaol e nonohydrat e produced by batch PCT/JP2008/064076
crystallization (208 g ; nean particle size of the
bul k powder = 239 nm; 10% dganeter = 99 mm; 50%
di anmeter = 276 mm; 90% di aneter = 632 nm ) was
fodns pepsathrtyo shepshaiqii mahy dlspensioanprddedyyd farypreparing
suspensi on was pul verized with CIegrnix.&CLM— 5.53) al ot
Eheg HEATR B FOFPF B M MATe LPrTery RSENG RedliFes ge Motor
(pTEEAREAr iy SHEBPERS) ofbMast otiaigned thTke ebt-aisedter blades at
secondary suspension was cooled so as to keep the
abote? 09 e Y04t GPB- at about 20C, and pul verized by
passitng 1QLiABS LhESAM & Nigh-PiesEsULedheREeRil égfmat (CLM-
300 bar, 600 bar, and 1000 bar by di screte-pass
1.560 had. TBREO0ne®R pam i % BipEest R9fe Lif®fensifong result, a
sl uer] Zeikance canga pulyeriged 10 tines was measured
Wi a particle size distribution analyzer
( SALIH30008, SkipadztuGor pcpntihl r eshet s odtalsg@dwn secondary
bel ow. Tabl i ndi he ol ow ng:.. (J C -
SR e e Bl P AT P p Lz o e ReeaRbardt o praueEs By @ Pioh

pieatstihe chymsdgrriizzat Bon6MWascars &y, dpassétgnase sethewnsi dhe mean
once.t hough a_high-pressure honogeni zer .at 0 -

P%ﬁ%lCéﬁaﬁﬂga PﬁetgPeﬁgFng%ﬁo%ﬁ %ﬁﬁ%ﬁ#%%egré?% earhg HitPerizea

1BuspeRsvas Wehbusedreaitipar tpaotte cezeiot disorilition. analyzer

i_i) _Passing the suspensjon_10 ti t hough, a
(BB EEs e e ERT ot aTPS06R e 008 COaPOAR 1A
4@ preparati on of an ari pi prazol e suspension with a
rean—parttete—stze—of 2to3mm—(i+i)—The
pr ep@kdbi0fr of ir@iz ari pi pr aeehepsuspeEsisdnewi t h a mean
partich g sidee@f 2 to |3 mMmis al ggypossible ar 1000
bar. However, the desijred aripiprazol e suspension can

be efficiently obtained at 300 t% 600 bar. Exanple 3
5
3

Sodi um car boxynet hyl clel | ul ose ( 76 g ) , 228.80 g
of

10 .0

Table 4 shows that even without controlling the inlet
temperature, an aripiprazole suspension with a mean particle size
of about 3 to 5 pm can be prepared. When controlling the inlet
temperature, an aripiprazole suspension with a mean particle size
of less than 3 microns can be obtained (see Examples 1 and 2).
Example 5

Sodium carboxymethyl cellulose (45.76 g), 228.80 g of
mannitol, and 4.07 g of sodium dihydrogen phosphate monohydrate
were dissolved in purified water. The total weight was 5148 g.
Sodium carboxymethyl cellulose with a viscosity of 93 cps (4%
agqueous solution, 25°C) and 187 cps (4% aqueous solution, 25°C)
were used for preparation. The solution was adjusted to pH 7.0
with a 1 mol/L sodium hydroxide solution and filtered through a
0.2 pm filter.

In the resulting filtrate (1872 g), bulk aripiprazole
monohydrate produced by Dbatch crystallization (208 g; mean
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manni tol, and 4.07 g of sodi um di hydrogen phosphate
nmonohydrate were dissolved in purified water. The
woat@o1vsd ght was 5148 g . The sol uti on was adpasiurmos/ac4076
pH 7.0 with a 1 nol/L sodi um hydroxi de sol ution and
filtered through a 0.2 mmfidser. Two ki nds of sodium
carboxynethyl cellulose with a viscosity of 93 cps (4%
paPEUERUS: 1SR Ul @Re BBC): BORKUBE B (4% aquediismeter = 99 pm;
solution, 25C)_were used. |n the r_esg#%in fiItrCZIe d to
503 1872mgtar = pal &k WRi pP Pr aZbtee i chyttat % pr Gtfu cEP Y °©
fobat hirgyskakbézatdon (208 g ; nmean particle size of
t he bul k powder used for Stv{l%df’i ng sodi untar, x%ﬁfeth :le (CLM-
cel | BNBsREWIATY SUFPSEBEPRS WH 0BUCHET LS54 M - T0%
1.95ameter gp?9 FpR ; reP%rdisanetRites 38k Nte®0% As a result,
dianmeter = 609 nm; nean particle size of the bulk
sepondRrY (EHERE1ORE URHhPPEEdNE car boxynet hyl
cel | gloseypithe@ WeseRghty Qhsd8lsths @39 BBbled 0% as to
diameter = 99 mm; 50%dianmeter = 27 6 nm; 90% .
kedbaneter inl 682 temppransreli sper seelt 0 208Em prim@yiverized by

ngho E@%tb they DIl PRI SUSPERRLGAS MBS at 300 bar
pa%%ﬁg(gr?!%eg%\?\ﬁh e‘géhmge?é{ﬁ SSS) at 18000 rpm%‘or
by7 dbsoreit-gmggenetho@r. As a result, secondary
suspensi ons_were, o0 i pe e t ai NAAR Yerized
suspgﬁ‘ [ gﬁgnv\/g%t%%% e%l%eo C:!c\—fs] 1t_'lg‘?k“@é% t %%?I%I g)t 1 er'lze Or.lce
aridenpel eétirdat 1aboutm@)Cwasndmpaswerd zedthy pagminggcle size

tinmes through a high- S ho |.zer 00
Qi) TRP Ut o ot D THE Hean SE oI Sibr J6 of TEpgostlts
arsUspensi wesowaul veri zed once and pul verized 10 tines

was neasured with a particle size distribution
T34& yzer (SALD-3000J, Shinmdzu Corp.). The results are
shown bel ow. Tabl e 3 Tabke Batrnitileatsset lat) t he
divkbereseerimsvi SCOEHIE0, EMBRdeeTarBbximddiiange
t heppulieribgati on. Exanpl e 4 Sogi umsear boxynet hyl

cel Lul oi_e (33_. 58 o) ’9318 0 g W—W 96
g—of—sedium-di-hygrogen—phosphatenonohydrate

1 5.3 5.7

10 2.5 2.6

Table 5 reveals that in the second pulverization step, even
though the pulverization pressure of the high-pressure
homogenizer is 300 bar, the difference in CMCNa viscosity does
not affect the pulverization, as in Example 3.

Example 6

Sodium carboxymethyl cellulose (183 g), 915 g of mannitol,
and 16.3 g of sodium dihydrogen phosphate monohydrate were
dissolved in purified water. The total weight was 20592 g. The
solution was adjusted to pH 7.0 with a 1 mol/L sodium hydroxide
aqueous solution and filtered through a 0.2 pm filter.

In the resulting filtrate (18720 g), bulk aripiprazole
monohydrate produced by batch crystallization (2080 g; mean
particle size of the bulk powder = 246 um; 10% diameter = 103 pm;
50% diameter = 260 pm; 90% diameter = 548 um) was dispersed to
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were dissolved in purified water. The total weight was
3744 g . The solution was adjusted to pH 7.0 with a 1
wouboi1ssdi um hydr oxi de aqueous sol uti on and f PCTEPEUS/064076
through a 0.2 mmfilter. In the resulting filtrate
(1872 g ) , bulk aripiprazolesnonohydrate produced by
batch crystallization (208 g ; nean particle size of
fotrhea byt dnromdespend8em ; 10% di aneter = 118 mm; 50%
diameter = 356 mMm ; 90% di aneter = 1640 mﬂ% 2 i (CLM-
i SpanSe@TLBREY MEHSPTRTRTY s pRHI 25T nd 1l pAF&FBH
oshr ogedango f @bmprepar2 g khaupses Npey Slispensi o was result, a
conducted by using a Three-One Mtor (produced by
seEneRY  FHIPSESLPR 1S iREP 56 % m di aneter bl ades at
aboutrn£0Bpt 91809 JRIBNALRe BhiFBIA HUSBEDSHON WS recirculated
pul verized with earmx (CLM 1.5S) at 18000 rpm for
thzogghi auhéghperedsuter Nomogenl Feisy|3Nd £o9d€Ena4r Fhe outlet of
th%%ﬂggggﬁ?@sg@fe ARt Rigaed e W LBoyl t opelat iR tCaRkbekature at
the tal ned secondary suspensi on was pul verized by
alpassilAEC 10 tames APOUgIThe Fughpnessurexharplgeniized der 32.5
mfg%%eganﬂ$yadgﬁfﬁﬁﬁﬂé8@§8nn%&%%gurgh§ﬁﬂegﬁop@ﬁ&ﬁ0|ﬁhile being
Size of the suspensions pulverized once and pulveri zed
dikdhbirged Wasmneasuhedhwptdssunrarhdmgigendizge at a rate of 155
mL?) stnri buti on anal yzer (SALD-3000J, Shinmadzu Corp.).
results are shown bel ow. Table 4 Table 4 shows
t hat ®Memesrt heatt icdet r<dlzei nef tides | mhadertsewper pulverized for
ar.i pi_prazol e_suspension wth a nmean particle si .
3‘2)23 dboites 8% Bmcgﬁnﬁge%r%?)%r%%éswgn wclécht F olq%lrzﬁgde stze
didte-ibnkebnt eAREyA I ESATAR 3800} pERZGAEZ1S USEENSI.oN Thiet lresults
a mean particle size of less than 3 m crons can be
AXSHISACHBAPES@% Exanples 1 and 2 ) . Exanple 5 Sodi um
Taardbexynmet hyl cellulose (45.76 g ) , 228.80 g of
raRrt-tel—and—4-07+—g of —sodiumdihydrogen—phosphat e
mp@jl}yéj_ﬁr@ta%igﬁr@im ssol vemieairg Hw:iif:nﬁdsmm erh. The
tota | s 5148 |g . Sodiu r boxynmet hy
cel [ ul osielgl\?mgetérl]yaa vi scosity of Qg]“@zs (4% aqueous
sol uti on g %gC) and 1871 cps (4% agueous sol utijon, 25C)

32.5 1.7

Table 6 shows that the desired pulverization is also
possible by recirculation method, like pulverization by discrete-
pass method as used in Examples 1 to 5. Additionally, it is seen
that even when the pulverization by recirculation method is
repeatedly performed over a long time, the mean particle size do
not fall below 1 pm. .

Example 7

Sodium carboxymethyl cellulose (45.76 g), 228.80 g of
mannitol, and 4.07 g of sodium dihydrogen phosphate monohydrate
were dissolved in purified water. The total weight was 5148 g.
The solution was adjusted to pH 7.0 with a 1 mol/L sodium
hydroxide aqueous solution and filtered through a 0.2 pm filter.

In the resulting filtrate (1872 g), bulk aripiprazole
monohydrate produced by batch crystallization (208 g; mean
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were used for preparation. The sol ution was adjusted
to pH 7.0 with a 1 nol/L sodi um hydr oxi de sol ution and
woibaomedot hrough a 0.2 mmfilter. In the resubPCTaB008/064076
filtrate (1872 g ) , bulk aripiprazol e nonohydrate
produced by batch crystallizs4 on (208 ¢
nmeanparticle size of the bul k powder = 239 nm; 10%
pafi fORS &fize 99 ERe; bBDYphvalert er 256 2066 M0 @¥eter = 109 pm;
diameter = 632 nm) was_dispersed to %érn1pr|nar¥, d t
508uspereiensT Fhe BRI maPy HRATRNRS Sns® Wer¥pufRriRgrsed to
Fohtd (Geari $ubfiMidh 5S) at 18000 rpmfor 7.5 ninutes
per liter. As a result, secondary suspensions re_ . CLM-
obt aAe dPT FRF b bTHRTESLSBcBRT Py S iuﬁﬁggméﬁgarmlx (
1.5%8' e 50085 LpmkeRR the imihekekemper atittee. at Agbeutresult, a
2Q0C , and pul verized by passing 10 tinmes through a
seRpPRPY e8SPeasShoRDERN ZBE1889300 bar by di scret e- pass
met had, THE. MRap lehe 8hged: drhe s3uapenahongooled so as
pul verized once and pul vérized 10 tinmes was neasured
towikelepa th@r tirdlee Siarpedibstreé bati ehoahakyPer and pulverized by
SALD- 30 . Shi : I ;
581 B C10] A8 b SE e is RS T (RS adang o 500 bar.
Supskweehizht;i onhst epusparerionhovgh tdepubted Zertawh a high-

ressure of the high-pressure hompgenizer .is..300cb high—
o BRETAF 1 FPEREELF I OVERE VIS 13T dabs ot ST eof 1hs Pid
predkves i Zaldfpmizas to &pamy ehd inkxanprectaSodeum about 20°C.
car boxynet hyl cel_| u] ose 83

,.915 of nnj t
Then §UEBCRS PTH 73S0 dH T OF V@égﬁg%h%%p 4 é:crlr%% %rng ghod  for
sefignaessalved hulwitiizhiceon wakessudheof ob@d et ghwhives being

20592 g .. The sol ution_was d%ysted topH7.0withal
digsPAEISD i turd ﬁ?&@o??d%5%dﬂégﬁ"solution and filtered

through &e@n2pppritid efizd vt kel esBbehsgordd |gulategized once,

18720 : | k I pi | hydr at d d .
p gﬁZ@gyé¥%u1?ggwg%hg%gggégﬁg?ggggﬁy gékﬁ%éyoaggepu?¥erlzed

four times by discrete-pass method and further pulverized for 42
minutes by recirculation method was measured with a particle size
distribution analyzer (SALD-3000J, Shimadzu Corp.). The results
are shown below.

Table 7

Number of Times
Pulverized, or

Mean Particle Size

Pulverization Time (pm)
1 4.0
4 2.6

42 Minutes after Four- 1.6
Time Pulverization® )
" The suspension was pulverized four times by
discrete-pass method and further pulverized for 42
minutes by recirculation method.

Table 7 shows that the discrete-pass method may be combined

with the recirculation method. Moreover, even when the
recirculation pulverization is repeatedly performed over a long

time, the mean particle size do not fall below 1 pm.
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particle size of the bulk powder = 246 mm; 10%
di aneter 103 mm; 50% di aneter 260 mm ; 90% di aneter =
wo289mrsowas di spersed toforma primary suspeRETAP2008/064076
The primary suspension was pul verized with C earm x
(CLM 9S) at 5700 rpmfor 2.37m nutes per liter. As a
result, a secondary suspension was obtai ned. The
Exahpaé ned secondary suspension (500 iriL) was

reC|rcuIated t.hr ough. a. hi gh- pr essur, fan nd
cool 89Tt PRI hglf %i&gﬂﬁ %658 EDQ£%%§ ofi papoitols

40t goo@dssgturt f&ﬂymlragehepw@iaﬂeemahoamatew@m @60 g of a 1
about 2 50C . The suspension was pulverized for 32

MO/ Ryt §89REM 5 ?Xﬁ?ﬂﬁ%d?at@GHeBP%ss BP0 58y dﬁﬁFP%Ved n

pu€iERgq dissedar gethd rmat heechigh- P4 £5508%5 QQWDgﬁﬁléaauaion was
arate of 155 nL/mn. The nean particle size of

t he
fiduspedstoremigiulay r 2z figrted. 25imhithet d§ L hRAte2(H8.8 g), bulk

6‘&?}%}6 Wik BoacPars C}b&téﬁZ@r &l Qath@ﬂ 83.2
fqﬁap%gg?ﬂ%ékLD- 05%%6 g&lnaazu é% . Theﬂiesuﬁis are (
g;shean petoicldalize @fTabEeb@ﬂ$h5W§EKhat25ﬁeWMe§ﬂke@lameter =

1@“;{%@{; P ineredl oo, PRI Bg¥ (RELLEUL o DBg6 g was

Prke pulveri zat i“of y discretepass neth
dﬂx@edSEd'Exaﬁgmee primar$ sushddistponal |y, it i s seen
t hat ven when the pulverizatlion by, reciyculgiign g o
net h :ggﬁght %F%ﬁip o?%%ﬁ @%Fea ong f?%e qﬁgperSlo
mdﬁﬁiﬁep&hbtcb@pinés dhenot fhatée belammmtawnalEkawpbeprocessed

Sodj um car bQxypet cellulo 7 8
(tfragien RPE6F | E 584E%§ o ¥ %éﬁ?%ﬁé%% %K%r &n phggﬁhéteSlng &
s}{mofayzdﬁahswveﬁm@ht s*&&l V@;ﬂuemcpuamél eﬁ mmﬁh: gditerator (trade
total weight was 5 Th tion dj
napy FSPOCHEER o BETATA 06 FBYi qeZaquebuioD mpm for
7 Pt ersandf illitered hBraugbsald, 2a meddoddary duspeheion was

resulting filtrate (1872 g ) , bulk aripiprazole
ofiéRydr at e produced b y batch crystallization (208 g

; &ﬂﬂ?&kﬁ%ﬁﬁeé'é@c@ﬁdiﬁ@:ﬁﬂ#%n@@@ﬂeﬁaS'éﬁgidﬁnso b@%to keep

di aneter =
the inlet temperature at about 20°C, and pulverized five times in

total by passing through a high-pressure homogenizer once at 300
bar and four times at 500 bar by discrete-pass method. The mean
particle size of the suspensions pulverized once and pulverized

five times was measured with a particle size distribution

analyzer (SALD-3000J, Shimadzu Corp.). The results are shown
below.
Table 8
Number of Times Mean Particle Size
Pulverized (pm)
1 6.4
5 2.7

Table 8 indicates that any pulverizing machines may be used
for the first pulverization as long as they have some degree of
shear force to pulverize bulk powder. Not only the aforementioned

high shear homomixers (e.g., Clearmix) but also dispersion
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50% di ameter = 272 mm; 90%di aneter = 566 nmm ) was

di spersed to forma primry suspension. The primry
weuspanwson was pul verized using C earm x ( CLMPCLIBE)S/064076

at 18000 rpmfor 7.5 mnutes per liter. As a result,

a secondary suspension was obt.ai ned. The obtai ned

secondary suspension (5001) was cooled so as to keep
mathenél et . § enper-BurBadicgbauito@Ed ayd KN vEaparsd Tnc.) are

paSS|ng four times through a high-pressure honogeni zer
usgblgo0 bar. Subsequently, the suspension was

mx@hpesl @t ed through a hi ghpressure honogeni zer, and
cooled at the outlet of the hlghprgga re 2%%&9 i zer tol,
to adpdsumt FRFIGHYEETRERpER RS <at 4abodt - PheT mannito
40%%%”%@&&\%@@%5@& it it zefoRYh f@E G Ulaatli 080 g of a 1

thod f m nutes at a pulverization pressure of ,
mo%@ bﬁ@lell |@d@@>ﬂ@ed| seRapged M1 iR e WeFe1551ssolved  in

quE#Qé& water MeaR paLkLel Geshze &gstiU%Z%“;Pen§%9n§olutlon was

veri zed once, pulverized four tines
fldtsmeetEhmasﬁlaEOh@dﬂnahdtpmlvdhlz@@ ffolrrateres/ 49y 8 g), bulk
dis a ! f3i42tion (83.2
o ELELIE R aS R o Pl e 2o
g;paehhcberside diskr blﬁuth@rbxa]rialgmxeler( SARDE 3000J,0% diameter =

Shi madz The re ts are ow. Ta 7
1O?abW%;7%QﬁoW§j%ﬁ5F Tt he %Hécrwﬂe Pﬁ%ﬁ may Eé% hn) - was
dﬂy@@bbeedtdmﬂdrntbepkemérﬁLﬂuﬁpanalnnthod Mor eover, even

when e recirculation pulverlzatlo peat ;

perf&&ﬁe@r&WﬁFyasPﬁﬁﬁpﬁ%qﬁaw%ﬁw ﬁ 58r |c%e %%? ghe iniet
tA@lerballe bgt O%AuMO@ara@ide &115@@‘wadcgmoxm@§ hyh total by

cel lul ose (450 2250 of,nannﬁtol

, f. .
‘i§%ﬁﬁﬁﬁ1E?%@dr8§gﬁ°ﬁho§ﬁhat§aﬁﬁﬁﬁhyd Bigh an 2&&%;75 essure

hdobefRLEE §ﬁ@%L%ErE@U(B@ﬂ“3ﬁﬂ¥é®0@&lﬁ@kﬂi&ﬂMbnMﬁﬁép) and once
di sSsolved in purified water. The total

ats 95 b@r ARt @HT Utimes was OPP | Bk ebsqq@pguaﬁyge@lzzaw step) .
md | t@hn Patheafd | tEate (#4818 Usdsperlildnsar pRipsazd® once,

nmonohydr ate produced by batch crystallization (83.2
pulverized twice, and pulverized six times was measured with a

particle size distribution analyzer (SALD-3000J, Shimadzu Corp.).

The results are shown below.

Table 9
Number of Times Mean Particle Size
Pulverized (pm)
1 18.6
2 4.7
6 2.4

Table 9 shows that even a high-pressure homogenizer can be
used for the first pulverization step without inducing clogging
in the line, if a lower pulverization pressure is used.

Example 10

Sodium carboxymethyl cellulose (16.64 g), 83.20 g of

mannitol, and 1.48 g of sodium dihydrogen phosphate monohydrate

were dissolved in purified water. The total weight was 3704 g.
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g ; mean particle size of the bul k powder = 256 mm ;
10% di aneter = 109 nmm; 50%dianeter = 272 mm; 90%
wdizeoyieso = 566 mm ) was di spersed to form a pPCTEP3008/064076
suspensi on. The primary suspensi on was pul verized with
a di spersion machi ne that appbpies shear force to a
material to be processed (trade nane: "T-50 Basic",
Ther osbimedh by KA tapasredindo pHirg ta shelfit avai Iraidl/8  sodium
under the generic_name of shaft generator (trade nane:
hyOSaBAIABEEC T SELBEEbyPIRALIABER 1HCIEhas B46OYY priltor
for %p5 gheutRseRnbi tertrite a(1@sl tg) ,a setiondaripiprazole
suspensi on was_obt ai ned. Theq obt ai ned_secondary

mgg8ERsFon RERIUCEE! eBY soPACR o W¥SpALheA @t (208 g7 mean

patr%%?éaEHES 4 ﬂ@lﬁul%o%owégg pubyerized dd 8 ki8S £N72 n;
total by passing through a high-pressure honogeni zer

508ncH aaet800 =h&r7 damd;: f G0f ilpmstatr 5061lbammpywas dispersed to

fo%grﬁggﬁgﬁ%ﬁggggo The mean particle size of the

suspensions pulverized once and pul verized five tines
was Ifdes urschanyt suappasioe| e si pelgisizedh witsn Clearmix  (CLM-

l'yzer 0 ' rn..) . Ehe. resul t

L SRR PR, B U S e oo {9 soma,
sepuinderiyz sugperecihinngs s nalytdigmagsed for the first

pul veri.zation as | ong as they, have s degr,

sheas’\llrjfC C& tote&ﬂeggg}“i% b&f)étjﬁg%er%ﬂgbt %’rﬁng Ee secondary
sfpereaent ivere pdlivgirisbeabyhqaemixer sLq et guegs Chlearugix)a high-

but al so di spersionnmachines (e ...q . "T-50 Basic"
pW@egoﬁW%)Wefaﬁﬁn%% PT%a}Ij (bé’r glggﬁﬁF%_.pa@?aﬁﬁFéOG' The mean
padidi® GarRoxeiRy |sweekehl 65 (dbtegigded 2280 apdofpulverized
mannitol, 40 g of sodjumdih dr,oq_en phos ha%e. . 1
1 OroHeHRArRte MERRHTEB0V B2 AT HEIAL 54681 it hyHPUxiage analyzer
(SRS 050! ghiRmMECerdl psoltvedrésuptl iddeedhvwah aselckhe

total weight was 50625 g . The solution was filtered
Talhkodéh a 0.2 nmfilter. In the filtrate (748.8 g ) ,

bul k ari pi prazol e nonohydr at e %r oduced by bat¢ch
cr yStaberzafi BHgS83. 2 Mean Particle Size
Pulverized (pm)
1 4.5
10 3.4

Table 10 indicates that even without controlling the inlet
temperature, an aripiprazole suspension with a mean particle size
of about 3 to 5 um can be prepared. When controlling the inlet
temperature, an aripiprazole suspension with a mean particle size
of less than 3 microns can be obtained (see Example 11 below).
Example 11

Sodium carboxymethyl cellulose (16.64 g), 83.20 g of
mannitol, and 1.48 g of sodium dihydrogen phosphate monohydrate
were dissolved in purified water. The total weight was 3704 g.
The solution was adjusted to pH 7.0 with a 1 mol/L sodium
hydroxide aqueous solution and filtered through a 0.2 pum filter.

In the resulting filtrate (1852 g), bulk aripiprazole
monohydrate produced by batch crystallization (208 g; mean
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g ; mean particle size of the bul k powder = 256 mm ;
10% di aneter = 109 mm ; 50%di aneter = 272 mm; 90%
wdizeoyieso = 566 mm ) was di spersed to form a pPCTEP3008/064076
suspensi on. The primary suspensi on was cooled so as to
keep the inlet tenperature ahngabout 20C, and
pul verized six times in total by discrete-pass nethod
palY¥ 1 PRSSEDE thy qugh 1k gBwheeSSUZ®S hanDJgery zeamebee At72 pm;
100 bar (first pul verization step) , ?nd once at 300
505ardigigtesur @Wﬁe§mat9§@OdB§WeF§£cﬁn§ buber 25 foppersed to
forh€R) priddle; MRapepaiéncl € size of the suspensions
pul veri zed once, pulverjzed twi ce, and pul verized six
ti medhRaPTIBASYr SYSRFRHLY PR T | i8] SEP bdepRx (cLi-
1 333! yZer: dosA 3008, B mRdautdeorgey - 1ifthe - res ts assult, a
shown below. Table 9 Table 9 shows that even a
sdtioghapy esespeHorpyani evaiews-be used for the first
pylV%ﬁk@%&kg@néﬁege¥534§%? shiBEEEE NG Gl 2O R N sbhes to keep
line, 1f a lower pulverization pressure is used.
tHexanplkee temSerhtumec atbakypnet AYIC, cehnlduboseet 18:bbyg ppssing 10
83. 2 Q i 1.0l 4 f. di i ; -
el Sl Bnononudt s iire i ar p oo e P A sorete
pasat eethdbe total weight was 3704 g . The sol ution was

at erhd el ght | n vas
AaUeOE SUTR I Aot L er 8 Ehroughe et S i i FEpod onee

aldd) theveeswddi ng fichheat ev(sl852aguyedbutikhar bpi prazalle size

monohydr at e produced b crystallization, (20
d%ﬁ%%%ﬁ%&ﬂ??cﬁga£Y?E:o#gﬁﬁggbﬁﬁQ’péaﬂ%?d@JZ %Fgﬁ%‘; %G%Jresults
afh REk@r be1dd. "m ; 50% di aneter = 274 nm; 90%

diameter = 811 mm ) was dispersed to forma primary

Tafyfsperdsi on. The prinmary suspensi on was pul verized with
Clearmx (CLM 1.5S) a

_ 18000 for 7,.5 m nutes per
|i t fmoRTsOf FERAt, a se%@ﬁﬁaﬁsgtﬁ%%%ﬁ%fgh WAS
obt ai ne@lvexitagsut tenperature comk®bl, the obfai ned
. . g 10

times through a highpressure 4.6

10 1.9

Table 11 indicates that even when the concentration of
CMCNa as a suspending agent is low, first pass allows the
preparation of a suspension with a mean particle size of 1 to 5
pum, and 10-time passing allows the preparation of a suspension
with a mean particle size of 2 um.

Example 12

Sodium carboxymethyl cellulose (16.64 g), 83.20 g of
mannitol, and 1.48 g of sodium dihydrogen phosphate monohydrate
were dissolved in purified water. The total weight was 3704 g.
The solution was adjusted to pH 7.0 with a 1 mol/L sodium
hydroxide aqueous solution and filtered through a 0.2 um filter.

In the resulting filtrate (1852 g), bulk aripiprazole
monohydrate produced by batch crystallization (208 g; mean
particle size of the bulk powder = 258 pm; 10% diameter = 99 um;
50% diameter = 280 pm; 90% diameter = 609 pm) was dispersed to
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honogeni zer at 600 bar by discrete-pass nethod. The

mean particle size of the suspensions pul verized once
wandopat2seri zed 10 times was neasured with a pacrie0es/064076

size distribution anal yzer (SALD-3000J, Shinadzu

Corp.). The results are shownibel ow. Table 10 Table 10

i ndi cates that even without controlling the inlet
fdr@naepaimwﬁy gmgpahbpb@razole suspensi on with a nean

parti cle si,ze of about mm can .be red. \Wen
Cont 15K TG TERE. PHPGEME b era UPEL ST 22 D RagaPgtiy (CLit-
1. S¢SPeASI TIN0U tipnd fRAM Rrimltesiga ofideass tAmane 3result, a
m crons can be obtai ned (see Exanple 11 bel ow) .
SICPRABIE TUSEBHIGH Far boRyHetHy| cel | ul ose (16.64 g ),
83. 20rH3 QJprranABHt QbcoRdb-l. 48 @neh ohodiemcdbhydr egefarmed so
phosphat e nonohydrate were dissolved in purified
aa/vattoerkeeﬁhéhtsotLalLe‘V\et@mer\mslrW@ﬂ gboutl'hjég)%l aPpeh S, about
4(@81 ugltlg QJtp'%'OZC o% uiaLvérfPéJ}i\lLbCf slé%gygé Olﬁr% through a
qleous ol Ut i on”‘ant I'tered u
hngh-pmessesenlh@memzera@*@ o8 HRrgby dlwqéﬂe—pass method The
ip rat ro §§g7 at
Im%%&skgﬁgﬁgg i on 20 5 ?hgea%% rt %% gg5| Blv %%ﬁS'bSFEe and
p@mmt&rzed 238 mm,melsO%xmsarrern@aswceﬁz nwd-th 50% dicarbiete size
: 90% di [ ed
st Tbh nary b eadh P hhe Dot RS- SRR3R0, g resules
aﬁnﬂshammzbdlmwth Clearm x (CLM 1.5S) at 18000 rpm for
o g%nutes per liter. As a result, a secondary
Wi§perisi on was obtained. The obtained secondary

sus ensi gn_was cgpol ed so @géﬁ(@ég@ggléhgliglﬁin

@lrap ’El%?s hout 20C—and n|| veri zed \/ nacc= ng 10
3 Y?ﬁ%ﬁ%ﬁl a hi gh-opcessur exbaogeni z&n°cat | 600 6beg

ana-o

A SN e | T 4 1 H 1
uy uIDbICLCPaDD et oo menealr panfptrcre ST 2 Ur—1r1ie

suspensilons pul veri z&d once ard4pul yeried 10| ti e

n npa Pa | t + | H PR HPY HE P
wWas—eastH-ea—wtin—a—part+Ere—StZe -ty St+oution

anal yzero ( SALD- 3000J1.&hi nmdz@.Corp.|). Zh& resul t&Zare
shown bel ow

Table 12 indicates the following:

(i) Even when the concentration of CMCNa is low, a
suspension with a mean particle size of 1 to 5 um can be prepared
as in Example 1.

(ii) Even when the concentration of CMCNa is low, a
suspension with a mean particle size of 2 to 3 um can be prepared
as in Example 1, by adjusting the inlet temperature to 40°C or
less.

Example 13

Sodium carboxymethyl cellulose (8.32 g), 41.60 g of
mannitol, and 0.74 g of sodium dihydrogen phosphate monohydrate
were dissolved in purified water. The total weight was 1852 g.
The solution was adjusted to pH 7.0 with a 1 mol/L sodium
hydroxide aqueous solution and filtered through a 0.2 pm filter.

In the obtained filtrate (740.8 g), bulk aripiprazole
monohydrate produced by batch crystallization (83.2 g; mean
particle size of the bulk powder = 256 um; 10% diameter = 99 um;
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Tabl e 11 Table 11 indicates that even when the

concentration of CMCNa as a suspending agent is | ow,
woio®ipass al |l ows the preparation of a suspenBCDIPWNE/64076

a mean particle size of 1 to 5 mm, and 10-tine

passing all ows the preparatian-of a suspension with a

nmean particle size of 2 mm. Exanple 12 Sodi um

SWFW@&M&‘ 23 ;o9 Lhbdtgr) = &DR2Qug ofas dispersed to

manni tol,, and 1.48 g of 3%9' m. di h dro%ag%gg ghgte in
ErohShParEREY wBHPRSESBE ved'S lﬁﬁ?if he T Prepating
tﬁept lerﬁﬁﬁhkumﬁzﬁﬂ vhs dhehseledt ion wesn@ditséedohe Motor

a | /L sodiumh dro i de_ aquepus
(SeaelicPon s HPPNGr 66¢; AFOHGHAG. B8 i (T Erefr pdades at
ag@gﬂﬂj@ongof5©@r e (1852 g ) , bulk ari pi prazol e
nonohydr at e produced by batch crystallization (208 g ;
mean %tp@r@@ ZVSPENBhEN hRR BBM%\?mchsvslﬁhnClefmlx (CLM-

1%5%”‘5‘5@180@(9 P}H’a foPY di apetefes 280 Mer90%s a result, a
dianeter = 609 nm) was dispersed toforma primary

%@@p@ﬁy’@ﬁspﬂh%HEYMWﬁrybéﬂg%ﬁh5|on was pul verized with
Qearmx LGLMA L %@coﬁhaig Q0L {15 MillULES Refrculated

liter. As aresult, a se y suspensi on was
tiobtaimed. hl‘ﬂh)ep@bsammdl@mgﬁa@daﬁy, saspensdbadl vies tdsolaadglet of

D DA 58.8 g A 0 CETRR L 1 o o

alpolhty x0ceed by paSS|ng 10 times through a high pressure

honmogeni zer at 600 bar scre ass_net The
nmean part?ePEEPE 8PS %él§8§ﬁéﬁé ggsrﬁ %%?lze §longEhed for
728 miduters zed al Gull veeszaeionmeassksedewot h5a0 padit i ofteile being

si ze dlst but i nal yzer (SALD-3000J,. Shi mpdzu
A BT SEE T e sl o LG PERGAHTDel CHEOTHAY 15 TAbFatdoo 159

mLﬂﬁhQat@ﬁetﬁéaﬁoééﬁﬁMdﬂé sik¢ E¥emhahemsgdi@ions pulverized for
concentration of CMCNa is | ow,_a suspenS|on with a

LA Hatiasc @S PrEver2ed o % ik -CafBETHF efar gipasured with a
particle size distribution analyzer (SALD-3000J, Shimadzu Corp.).

The results are shown below.

Table 13
Pulverization Time Mean Particle Size
(Minutes) (um)
14.5 2.2
72.5 1.5

Table 13 shows that even though the concentration of CMCNa
is low, the desired pulverization is possible by recirculation
method; additionally, even when the recirculation pulverization
is repeatedly performed over a long time, the mean particle size
do not fall below 1 pm.

Example 14

Each of aripiprazole suspensions obtained by the method
shown in Examples 1 to 13 (2.5 mL) was poured into a glass vial,
and the vial was partially stoppered with a rubber stopper. wThe

vials were transferred to a freeze-dryer and lyophilized under
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as in Exanple 1 . (ii) Even when the concentration of

CMCNa is low, a suspension with a nean particle size
woho®/s8 nm can be prepared as in Exanple 1 PCIDYP2008/064076

adjusting the inlet tenperature to 400C or |ess.

Exanpl e 13 Sodi um car boxynetlhgl cel |l ul ose (8.32 g )

41.60 g of mannitol, and 0.74 g of sodi um di hydr ogen
tiphazphatvengonahyidriahe: wer e di ssol ved in purified

wat er, The total weight was 1852 g . _The sol ubg on V\Iafo .

adj ust®d TEGHNE: 0 TPt F1818 WEFPLCOBAPENFRydrtsd - 1 C/min.,
ar%ﬂl*l?%lrﬁsk%?{:uéﬁ am@ndedt |4 efe@sthrough a 0.2 mmfilter.

n e o0

ained filtrate (740.8 , bul k aripiprazol
monoh{Rir &&ipPodliee Ly BAt Eﬁeé?‘gé% 4133 2AHFERS (83 ot 13 P
and Meah PRt ¢efpsigzond dheruldkpowdarysr 2afs MAcred8%l to -
diameter = 99 nm ; 50% di aneter = 280 nm; 90% di anet er
5°€ 609 anwatanest di sPErBER- 1 ol ving vt i Ty eMFPeHsHoRor 55.5
ndites GraRer $hONGEQELH €abanm PLEPALdI kNBLBAE MBS Ypa, and the
suspensi on was conducted by using Three One Mbtor
slfqaro derpd rbiyu | REN) atoebsti r+i°Gg with 50 nm di anet er
bl ades . \at t.130 [ -
ﬁ?%émﬁp 213 %e%?eg?%$é@%%iﬁpﬁ%ﬁg§$ﬁE¥pﬁ@§ﬂ?Qﬁk%@ure or

was pu rized wth at” 18000 ‘r pm
pdorisl. Sraviunnt esipgr nitregen Ao alresatd , thers ecmmygdy from the
suspen I on.was ,obt ai ned. The obtai ned secondary

sUspen iygﬁ’(i%% m.) was circul ated through a

hi gh- pdesBur eihbaogers zealednditioch boniaturt keabsit | et  of

t he hjgh-pressure honogeni zer to just _the._inlet .
tenpeié%LﬁéF%RlQﬂﬁgﬁ eZ%é?C he ° us%g%sigﬁsﬁgglng freeze-dried
apubMerdzzed bMspetd ity absoRydeitwd.for 72.5 mnutes at
a pul verization pressure of 500 bar, while being
B d fromthe high-pressure honogeni zer at a

rate picH ¥ MHehbRipihesiman spapbhsl ensidraghetihgy the method
suspensi ons pul verized for 14.5 m nutes and. pul veri zed
sheyn 720 SERATHIHESs nde readGre®OWEER aNparti ¢1#5%iz@l, and the

voh st hBubhep: aMe) Y2Espde3AD3000L ShddBdzat SgpeR..) - The vials

were transferred to a freeze-dryer and lyophilized under the

following conditions:

(a) Freezing: The vials were cooled to =-40°C at 1°C/min.,
and then kept at -40°C for 6 hours;

(b) Primary drying: The chamber pressure was lowered to
about 13 Pa, and the shelf temperature of the freeze-dryer was
increased to -5°C at a rate of 0.3°C/min.; primary drying was then
continued for 55.5 hours while the degree of vacuum was kept at
about 13 Pa, and the shelf temperature kept at about -5°C;

(c) Secondary drying: The shelf temperature was increased
to 25°C, and drying continued for 24 hours while the degree of
vacuum was kept at about 13 Pa; the shelf temperature was then
increased to 50°C, and drying continued for 24 hours while the
degree of vacuum was kept at about 13 Pa;

(d) The vials were stoppered under atmospheric pressure or
partial vacuum using nitrogen or air, and then removed from the

freeze-dryer; and



The results are shown bel ow. Table 13 Table 13 shows

that even though the concentration of CMCNa is | ow,
woOherobe®isned pul verization i s possible by reci PCOURL0L064076

nmet hod; additionally, even when the recircul ation

pul verization is repeatedl y-perfornmed over a | ong

time, the nmean particle size do not fall below 1 mm.

Exampleg tHheEardl Ofveaei peplead otiehs g pahsions=adht.ai ned

TR GRGIPREEOLE GFATE G4 SIS A k™Y ST CREE Tar Ay iprazole

susbepBResed wid Rna thebbeiystappeormThe vials were
transferred to a freeze-dryer and |yophilized underthe

following conditions : (a) Freezing: The vials were
cooled to -400C at |G mn., and then kept at -40C for
6 hours; (b) Drying: The chanber pressure was | owered
to about 13 Pa, and the shelf tenperature of the
freeze-dryer was increased to - 50C at a rate of

0.3C/ mn.; drying was then continued for 55.5 hours
whil e the degree of vacuum was kept at about 13 Pa,
and the shelf tenperature kept at about -50C ; (c) The
vial s were stoppered under atnospheric pressure or
partial vacuumusing nitrogen or air, and then renoved
fromthe freeze-dryer; and (d) The vials were seal ed
wi th al um num seal s. The ari pi prazol e each of the
resulting freeze-dried aripi prazol e suspensi ons was
Hydrate A . Exanple 15 Each of the aripiprazole
suspensi ons obtai ned by the nethod shown in Exanples 1
to 13 was poured into a glass vial, and the vial was
partially stoppered with a rubber stopper. The vials
were transferred to a freeze-dryer and |yophilized
under the follow ng conditions:
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(a) Freezing: The vials were cooled to -400C at
| & mn., and then kept at -400C for 6 hours; (b)

wenoyany2sdr yi ng: The chanber pressure was | owePeT/JPm08/064076

about 13 Pa, and the shelf tenperature of the

freeze-dryer was increased to455C at a rate of

0.3Cmn.; primary drying was then continued for 55.5

hours while the degree of v@biMh was kept at about 13

Pa, and the shelf tenperature kept at about ~5C, (c)
Secondary drying: The shelf tenperature was increased

to 25C, andAdmyEthgdcafid npedddam4ahourspwhirdeotdesuspension
de ree.oft:acu§n1masfkept at about 13 Pa; the shelf

“PeRpet HtUre wdS“PReR" i ncreased to 500C , and drying

cont i nued doabiRdnhobusk Wark giphezddegreel of vapuume was form a
pgﬁgt at about ,13 Pa; (d) The vials were stoppered

BtY SHBEPEr'c pressure or partial vacuum using

nitrogen orsabfectditg t heRer enpyeehfy OMdli®ension to  first
freeze-dryer; and(e) The vials were sealed with

PHLURF AR ISERITS. TTHB ArSsioprary| susRisienit Aedr esul ti ng
freeZQcﬂrl%Qﬁ%%b@&ﬁ%ngh% SUSRENMSILRDS WaSpeRstBS to  second
anhydr ous, form CLAI 1 . A nmethod for producing an

PELVPT praldolre touspERst o nednpubBER The steps of : (a)
conbi ning bul k aripi prazole and a vehicle to forma
pri mary suspension; (b) subjecting the prinmary
suspersi on tbefihehodriorerizag iton alaifolt m ehsmxiondary

SUSpeQE!QHkaa%QrgE) ﬂQ%EEEgQﬂ¥{h%fS%&%%QaQ%) . tqe secondary
suspensit on 10 secon pUl verizationto rma’ fina
ssgppessions 2fQrniEre hyetthdseatzongli e trricdaaiymsiispension using

erein_in_the first. pulverization of ste b) , the.
G oRshinsy Pebe gansiet LT GGy i SRFPRFRGR hgathine that
appiliras ysissspefsicentasa ngatgediiagh tehear ppodasarddzi Bgcolloid mill,
machi ne, a.dispersion machine that appljes shear force
o Wl aeefif PEbBeholchasiind tbi i b G THICoRHES ot type
el 2BPME disppeEsbRMmAmGhienean@r a high-pressure jet
type in the second pulverization of step (c¢), the final
suspension 1s formed by pulverizing the secondary suspension

using a high-pressure jet type emulsifying dispersion machine.

3. The method according to claim 1, wherein in the
first pulverization of step (b), the secondary suspension is
formed by pulverizing the primary suspension using a high shear
pulverizing machine or a dispersion machine that applies shear
force to a material to be processed, and in the second
pulverization of step (c), the final suspension is formed by
pulverizing the secondary suspension using a high-pressure

homogenizer.

4. The method according to claim 3, wherein in step (c),
the high-pressure homogenizer is used at a pulverization pressure

of 300 to 1000 bar.
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ermul si fying di spersion machine, and in the second
pul veri zation of step (c) , the final suspension is

woaooywd723y pul veri zi ng the secondary suspensi ORCUGPIYS/664076

hi gh-pressure jet type enul sifying di spersion nmachi ne.

3 . The nethod according to €4& m 1 , wherein in the

first pulverization of step (b) , the secondary

suspeRsi onTh§ W%?Wﬁﬁi48FQ§@hv@rtQ|ﬂ@avhéhpwm@&eyn in step (c),

tﬁesﬁﬁ SL0Re 481 B0 Bmbi gl sliears pulyeriz hine.or a
8e€3|%g$|ﬂachlnemt%at appﬁieggséeéF %2@5I§§%1za ion pressure

Oﬁaﬁ Pid @4 berprocessed, and in the second

pul veri zation of step (c) , the final suspension is

formed by pul verizing the secondary suspension using a

hi gh- presslihe hotyericerdidg. tdhelaet Hd wheeet di iy dtep (c),

a inin ste ssure
tﬁ% hg% rgggureuggﬁog?nﬁgﬁé:%%HFfﬁfEgh%ﬁ¥é§§8Fet%?p%ﬁﬂFure of
1t0010&@ bar.5 . The nethod according to claim3 ,

wherein in step (c) , the high-pressure honogenizer is
used at a pul verization pressure of 300 to 600 bar. 6

The7met hodhaceettdong ddxoriahf) o WNEIRI N, i Nsd®AN in the
g % E%g? hlg ressure hono enlzer is used at an _ ‘
bt RUEHBEL AR Lr® off 1 §T6P7060) 7 thehesansrHaay suspension is

faeqed ditg ba16kai Mok | t“@erﬁ%{héﬂytlgﬁsﬁéﬁ§fon using a high-
pul veri zation of step (b) t he secondary suspen5|g

PF§S$%ﬁ?n§Pm9$eﬁaF%%m|%ﬁqm}qIﬂbepﬁﬁﬁﬁm@ Rusarigrohousthgtep (c),
tﬁeh'ﬁﬂﬂﬁles§ﬁéﬁéﬁ§¥8%geféZeﬂvrm%@d ¢¥ 8 vagto the secondary

pul verization of step (c) suspens
sF%@?ﬁﬁﬂfﬁyU@&PGealﬁmQﬁygﬁﬁésgeeohmMHgﬁnyzspens|on u5|ng a

hi gh- pressure honogeni zer. 8 . The nethod according to
claim?7 , wherein in the first pulverization of step

(b) ,8the sErondetipoduspmensiongi £d ochath by, wherein in the

T b S S
fofm@i) ty 2001lbariziand ikhet fmrﬁm@ndspsﬂa&ﬁjlclfﬁt bein®f a high-
p%égghéé»hdmo%gglgégugt Su%%iverlzatlon pressure of 50 to 200 bar,
and in the second pulverization of step (c), the final suspension
is formed by pulverizing the secondary suspension using a high-
pressure homogenizer at a pulverization pressure of 200 to 1000
bar, wherein the difference between the pulverization pressure in
step (b) and the pulverization pressure in step (c) is 100 to 900

bar.

9. The method according to Item 8, wherein in step (b),
the pulverization pressure of the high-pressure homogenizer is in
the range of 50 to 200 bar, and in step (c), the pulverization is
carried out plural times and the pulverization pressure is raised

stepwise within the range of 200 to 1000 bar.

10. The method according to claim 9, wherein in step (c)

14

the final pulverization pressure of the high-pressure homogenizer
is 300 to 600 bar.
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is formed by pulverizing the secondary suspensi on
usi ng a hi ghpressure honogeni zer at a pul veri zati on

Whey/8172® of 200 to 1000 bar, wherein the dif {RGIEHR2E08/064076

bet ween the pul verization pressure in step (b) and the

pul veri zation pressure in ste®«c) is 100 to 900 bar

9 . The nethod according to Item8 , wherein in step

(b) , the pulverization pressure of the high-pressure
homogeni zerrHes heHdie £ER%R1:0My 5&@1%%9 bar napd.in;, steps
step (c) , the pulverization i's carried out pPuraT

(B} neRd an@ t hehpuhighipzasssrephesegeriter ragseded at an inlet

ESHERMSE VLD N g hgerange of 1200 to 1000 bar. 10 The

ccording to claim9 , wherein in step (c) ,
the final pulverization pressure of the high-pressure

hono i Zzerm o] . The t hod accordin .
hoogen. 2<iri 300800 Bty 1y Tt PR RERT S oo
Cétitghingr eds uremHompgens zareridingsedeat aelentetl from the group

CFIEIAL 8 Ok 0,500 12, TE TELOC BCCOLALIG 1 © o0ce

salispendivdgoagentpslel ectied1bsem thﬁiﬁf}@@@oﬁﬁlﬂé{@ﬂ nlg:télflulose,
0ose saltls,

carboxynet hyl .cel |l ul.ose, carboxynethyl ce )

R el TR NGRS R TS KRS
hydr oxypr opyl net hyl cel |l ul ose and pol yvi nyl
pyrr 13. The method according to claim1

o] j done, , .
wher_ei t heul e ¥ chi Fr6ledc dit af Fisimar b pi phageie the bulk
afiaritdrelzeSe Weddt A ripalath oh 8ratdfe QarkA@ 1B Qf 0y %dﬁi@fie size

ampunt of 10% or nore, and has a mean particle ze O
CH0oL0fin ¥ AD00CFEN in1an Fheunet pHd18E cor dinoget oand ahas 1a mean

partMgrein, & hee by 5nggﬁ%g&§§§Le has a nean particle

size of nore than . The method according to
claim1l , wherein the bulk aripiprazole has a nean

partigcl e sigg q{e%% r‘g‘ev%o%d&g?iotq;gg] %lu‘?]i% il_hewkrlrg%e?j%}d ethe bulk

according to claim erei ar’'i prpr
atigs paameda lper td ckenspaet of1<2GA zenof omdeY) than. 187. prfhe
- met hod according to claiml1 , wherein the

15. The method according to claim 1, wherein the bulk
aripiprazole has a mean particle size of 110 um to 1000 pm.

16. The method according to claim 1, wherein the bulk
aripiprazole has a mean particle size of 200 pm to 400 pm.

17. The method according to claim 1, wherein the
aripiprazole in the aripiprazole suspension has a mean particle

size of 1 to 10 pm.

18. The method according to claim 1, wherein the
aripiprazole in the aripiprazole suspension has a mean particle

size of 1 to 5 um.

19. The method according to claim 1, wherein the

aripiprazole in the aripiprazole suspension has a mean particle
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aripiprazole in the aripiprazol e suspensi on has a nean
particle size of 1 to 10 nm. 18. The nethod accordi ng
woaomlarzsnl , wherein the aripiprazole in the PCT/JP2008/064076
ari pi prazol e suspensi on has a nean particle size of 1
to 5 nm. 19. The nethod acté¥ding to claim1 ,
wherein the aripiprazole in the aripiprazole
siggspenditen hdB-a mean particlesize of 2t o 4 mm 20.
The method according to claim1 , wherein the
arlplprazole in the aripiprazol e suspension has a nean
part P€le sTRe ofebhed PerALding TRe FEEABd AccoWBphgin the
arﬁglﬁké%éﬁé-1nC@W@ré§i§Ebﬂé%%lét%B§p8551&ﬂ)h§§“§'HéQH particle
erile bulk aripiprazole wth a mean particle size of
si2@00fm? ttwo 40Qmam and a sterile vehicle to forma
sterile primary suspension; (I1) subjecting the
sterile primary suspension to first pulverization
usi ng¢la hi Gheshesirhqoul gecdrding machimeior 3, dispersisang the
st@ﬁ%h'ge that applies shear force to a material to be
ocessed to forma sterile secondary suspension; and
(III)I$ubpembimmpgiustﬁmaﬂelebsEkonaE&gapnxﬂmEBS|wmtho a mean

second uIverlzatlon usin a hi ( essure honogeni zer
PAEELPGF b S (Er 08 FFnbS & N SheFer e tie to forn a
st@&nméppﬁ&mﬁﬁyIsnsphﬁsﬁéﬁﬁlIe flnal suspen3|on has a

nmean partlcl size of 1t mm. 22. The nethqg

rocorBing S EERL AR tHow g o) KB a i epage) ¢0 Tirst

pulseirfzifeod oriyisgl egt edi §i omrde gb@m9e§9ﬂ§¥§tm%@h9ﬁe or a
nmonohydrate and Anhydride Crystals B e net hod

digpesrdPhgr e i that 2HnlieReFhedhpiPEFRgte he BREprHL to be

priockE8EANG 4 e rki Rakt SHSRENIIBAMLY hs@sgédstl%, hayhng a
nomnal filtration rating of 10 to 225 nmm. 24. A

met hdd I or SPpiRiticingg thef Feerblelrsaseniarmupatpaision to second

pulverization using a high-pressure homogenizer to form a sterile
final suspension;
wherein the aripiprazole in the sterile final suspension has a

mean particle size of 1 to 10 pm.

22. The method according to claim 1, wherein the bulk
aripiprazole is in the form selected from the group consisting of

monohydrate and Anhydride Crystals B.

23. The method according to claim 1, further comprising
the step of filtering the final suspension with a filter having a

nominal filtration rating of 10 to 225 um.

24. A method for producing a freeze-dried formulation of
Aripiprazole Hydrate A, the method comprising the steps of:
cooling the suspension produced by the method according to claim
1 and containing Aripiprazole Hydrate A, to -20 to -55°C to freeze
the suspension; and subsequently performing drying at below about
0°C.



Aripi prazole Hydrate A, the nethod conprising the
steps of: cooling the suspension produced by the
wortdypd7Becor ding to claim1 and contai ni ng PCT/JP2008/064076
Aripi prazole Hydrate A, to -20 to -550C to freeze the
suspensi on; and subsequent|y4perform ng drying at
bel ow about 0C. 25. A nethod for producing a
freeze-dried formulati on containing aripiprazole in
anhydisous horgatHdze 1@t hedosadDid ShNrARE SHePsd Offormulation
(1) cooling the aripiprazol e suspension produced by o
CoPfa iRt o HCEIRErAS &8 erBYArautisieigbdilie method comprising
trHRf kRkpsagel e in the formof a nonohydrate or anhydrous
crystals to -20 to -550C to freeze the suspension; (2)
5 per f drlmi r@oé{im‘artyhajr@flfiigimiaz@éEOWWi@JCEroﬁﬁéeéSﬁy the

nRBEHOLALDB S&F oNdat Yo 9 ¥ Ngs Ay aRAYE ANRYL99G e in the form
of a monohydrate or anhydrous crystals to -20 to -55°C to freeze
the suspension;

(2) performing primary drying at below about 0°C; and

10 (3) performing secondary drying at above about 0°C.



