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| NGREDI ENT 5 Technical Field The present invention relates to a
medi cal device equi pped with a storage eanrtai ner containing a separately
prepared freeze-dried cake conposition conprising aripiprazole as 10 an
active ingredient, wherein there is RESORIPFIONt ween an i nner wall of the

st orage coptainer d the ca osit,lan, k | :
conpr i ng TAFLE B aTbiee taehE T BB r ARt A, EREE b ron
strength. CtHBMBRTEING WRIPAPRAZOLE AS AN ACRIVEI| INGREDIIENTWHAKIN A CAKEed as an

active ingredi in.p i it i o] typi ca
anti paychorpbGSbridh RORERRETNG AfraRRRBRRE AF 2y mckriE Mol @il Y Ecent e
by the §ollowi ng structural formula: 20 A pharnmaceutical conposition
conprising aripiprazole as an active ingredient is used, for exanple, by
the fol | owIRGPREERbF1alde phar maceutical conposition is suspended in a

di spersion medi um afflet fReddhiS-iakbALIGH SAHIRBSEENa i Red1RAZ Aevisedr i ed,
thereby preparing a cake conposition. The cake conposition is mxed with a
desired di eguippPed Widdl @nstPEpeR tFBAingHi ayntdininge e EPPRER Rended at the
time of us ngi [ AL E sV 5 S

nf oot ed (PeP o o arpo Sk FopBL eI e j6ah, FrbHinRAS oY
2012/ 10021 eRCALIPP® liry3ed2186t , 2wherein there igg rsmceahetwwpcaﬁ tinperi s
produced by, f gz el WG 8o Bk &Rl Uhfl be dBslihbodeyise, i1 as 8
syringe, which also serveés~as a Storage contai ner f or exanple, see Patent
Li t er at ur ecake Aonpdsidrian gompatsirtg lartipiptazele anmpinogstiivé cingregdient
so-called 5 ggslechanber Séginge infﬁhich after a solution is freeze-dried
to prepareag vggﬁﬁgcﬁiﬁgﬁcv ﬁgt%ﬁﬁﬁ?q, ‘a syringe, the syringe is seal ed by
a stopper, -and further, an injection liquid is enclosed in a separate
chanber _in_the syripge. The nedical device having a syringe-like shape has
a 10 s{?i n§akapRuyd inner wall is treated with silicone so as to allow
a sealing plug, suchaasppEd£IRE’ whichSi®aidddy asl afleattida1e ngreangrt tibe.
However, when a freeze-dried substance is prepared in a storage container
by encl osi Rjaamasefttigalf compositirns; dfakneaR RS @ at¥RP6eTti on and

freeze-dryiangibEPcHBdi € dsefflitli £oif tHN R rehPhade SOYMNiRBphréfta f raRE@sdri ed
substance cones 1nto contact with the silicone-treated 1 nner wall of the

st or age comeRrasentedPn rhesfollomiang séquebpralt armydathe i nner wal | of the
storage container nay be mxed into the freeze-dried v ' '

¢l r/f\N/A\V//\Sw,O.

20
A pharmaceuticél composition cOmprising>aripiprazole as
an active ingredient is used, for example, by the following
method: the pharmaceutical composition'is suspended in a
dispersion medium, and the thus-obtained suspension is freeze-

25 dried, thereby preparing a cake composition. The cake composition
'is mixed with a desired dispersion mediumv(injection liquid) and -
thereby resuspehded at the time of use. The resuspension is then
intramuscularly or subcutaneously injécted (for example, see

Patent Literature 1 and 2)..



20 substance due to a long period (several nonths) of storage. G tation
List Patent Literature PTL 1: US Patent No. 5006528 25PTL 2: Japanese
Unexam nedlORat2m9e21Publ i cati on No. 2007-509148 PTL 3: JapemgBziynsrssn ned
Pat ent Publication No. H8-112333 Sunmary of Invention Technical Problem
30When a freeze-dried substance was prepared in a storage contai ner whose
inner wall had been treated with silicone by encl osing a suspension

(di spersion) of a phHudhacegekeatompegiddioni 48 pooduded iy freprerdizating 8s an
active in j ent freeze-dr.yi Rg USRENSIS0 j Si [ e

st orage S%B%%ir\(f% r?g'p ;dea% %Ahq%egiﬁwﬁg g%’??%%ne wa%smgxgégf?rprﬁéd tk'vﬁ'g}:?réééz{:-_dri ed
WO 2012/ 108t CHs] B2813r&dd 28 tadnes ubfdn reommple , t sea Pareptpéitedateeyer al
nont hs) of _storgge, and the m xtu s_resuspend in_a_dispersion di.um
The. phenorbhon MARCLETHatr o ErsRib LA 5, B nbfond. & S0ERert, B e e
observesd. &peridhambelrysytrindecadmewhlienrattwt d Benration aiprivelecd-Grieadt hat
the presence of silicone causes an increase in the nean particle size of

ari pi prazoF@ BFFRATE Pelteprtidded substance in g sEringe ongieaSysAnge 1S

ari pi prazokgal&s Wyl & bfoppéeduard rdirsReF UtdrPAnjakbeibRCRisa d e enslassed
area of the particles does not contribute to dissolving the particles. \Wen
the di ssol iR idrFergrakeeCoftbffesd PadNGeSY¥FIMIR above, it results in a

di ssol ution profile fyl Widilab! 8¢ ¢S HRhaAng! Af %rﬁgfé’lﬁﬁ'ket BRagE iRiPAZ0l €

di spersion in the suspension before being subjected to freeze-drying and
the arli®i psepinge dubgevBoem immerhwadlspersientedowatrhedibicanes gopaadiag the
freeze- dri gth 5o A Eng TH By CUIRNIZEAR! e dhed! | 86! Smbdfh el Wi8E! hoEe and
poses serious problens 2PTol1 Sws: the nediel nal properties of aripi prazol e
are unabl esyoinge ftubeent |y exhibit their efficacy; clogging occurs when the
drug is used in an igj i.on_ hysi cal |l us .oc t,t.he
injection site due t%év?eﬁéeféagégﬁgéarﬁk%z% %élﬂz“g’8 ilg%n% eég g%? e dprlglsgnt

i nventi on ssotageproconitdénemihh enedpedhgt @ nddicalofeupdobf ens, a nedi cal

devi ce cont.ai ni n .cake conposi.tion copprisi arippprazol.e_gs_an,acjive

" ngr echent P sFRE orlR s Aad PR Rvanar Hin MGt elpudch T
a suspensi tile Giticiiaged cbytdBsais,pahdi fgedzdé+@dEEE dnbsdantd domaseingsd 25 a
cake conposition caonprising aripiprazole_as an active_ingredient. Solution

to Probl enPIHeADr ¥Rt thevehtibone: sraated fee Walv ot g storpae

container, and the silicone used for treating the inner wall of

the storage container may be mixed into the freeze-dried

20 substance due to a long period (several months) of storage.
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Summary of Invention
Technical Problem
30 : When a freeze-dried substance was prepared in a storage
container whose inner wall had been treated with silicone by
enclosing a suspension (dispersion) of a pharmaceutical
composition comprising aripiprazole as an active ingredient and
freeze-drying the suspension (dispersion) in the storage

35 container, and when the silicone was mixed into the freeze-dried



30 order to solve the above problemand, as a result, found that providing
a space between the silicone-treated inner wall of the storage container
and t he csReos9pIsi ti on nakes it possible to reduce thecCiueunzigssof
contact between the silicone and the cake conposition, and to suppress the
m xing of the silicone into the 35 suspefAsi on  when the cake conposition is
resuspended. The present WO 2012/102216PCT/JP2012/051285 -4- inventors

al so f oundsubstareecdmpotdta ckonchderdad (severial monthsbatd faragehandake
conposi tiop. N & t g lnar . i ' S e rnal physi cal
i npacts; ré ug?eu t %é% f r%é%ug?\%g%e%d%?jn% 3\(,:\? %mﬁ%eﬁﬁsggﬂsﬁgﬁi%’e%%ed for
treating tpeenonearonnalfl agahandrafiionkby artpiqpezdlenin the parspensiordwasn
The present. invenfiopn has..be acg | i shed,thropygh further studi sed
on the abof®S¢i¥ 'nggpemflcairiy' 19?&6% CAeRE IR} tg'ée\ﬂecésc%n?%ﬁ?bﬁ]ieﬁg a
separ at®el yipr et athel peegénck il sidieonenpmsids @an Cnopease rnm ahepmpaazol e
as 10 an active ingredient ipn a stogage cont ai ner whose inner wall is

treated w PATEIGiGS1Ee QRPEIRIRGAECLS| LN othe, FESUSRERELN t he i nner wal | and

the cake conpositionguch agglomeratié®Bf arip@pfBsdleall redoMitgeifoantvédided t he
cake conposition according to Item 1, whereln the cake conposition is 15 a

mass that WESSPIHELR FRFRIPPFAUPT SREarABIAGEhCEEE PF oihe RATHIGLg§ed0es
contai ner. not contribute! %srmfssoi%ngwhs%aﬂ%l%%.cqméi a9 dk 880 hiakidn
conposition according to Item1 or 2, wherein the apparent volume of the
cake cbhposate othangesupssdeseridea gbgve, ot (HRSWIdsuRE dfdiREaliéisnor age
Contalper'ﬁrofile in whibﬁeﬂiébd-m@% EgdafffefkﬁQﬂW%eQOEHQ!éﬁ ﬂygioiéke
conposition according to any one of Items 1 to 3, wherein thé cake

conposi ti odispersiaylinnthe csispangion befors beling sutieatedicha daeeaat ai ni ng
the cake 2 0pPosi g i | 0 4l 4 rei ur f he
cylindrica E‘E% a?:léitrrﬁglg i ?‘?gﬁiﬁlsa%%&fesgg.gsg}smnm% %hgl %é%?%%e%%g&gc%

devi ce conbwiresuspendiogk the ofqeeszet-dohedcsubslianget. 0 Thiesmobneidérablberei n a
side syrface_of t cylindrical cake conposition is sl d. 30ltem 7. The
e oS debTEETtne MRS SHERRG BofloRRreY cirdcts. BrABiets 2 “gTLoir:
ltems 1 tothe métBicEinalt pEopédtirge ofoarapipraiclentaed whablesito cone is a vial
or syringe. L. |tem 8.. The Egdi cal device containi r‘l'g‘ t hg cake
conposi t i ofvEERSeNtly eshibLh, thelf, efEiriate 9hge ASSWIH IMAeR &hewo
2012/ 102218R6g/ P2y 981385in fectabanesth; add Pghystake seimnsis bedutks

contained in at |east one chanber. ] Item 9. The nedical device
cont ai ni ngat hthe dtsiecsipBssite fuse &6r dnFEPRtPd PERtEC1IGNER28 n t he syringe
has a 29 An object of the present invention is to provide, with

respect to the above problems, a medical device containing a cake

composition comprising aripiprazole as an active ingredient and

capable of suppressing the agglomeration of aripiprazole in a

suspension obtained by resuspending a freeze-dried substance; and
25 a cake composition comprising aripiprazole as an active

" ingredient.

Solution to Problem
The present inventors conducted extensive studies in
30 order to solve the above problem and, as a result, found that
providing a space between the silicone-treated inner wall of the
storage container and the cake composition makes it possible to
reduce the frequency of contact between the silicone and the cake
composition, and to suppress the mixing of the silicone into the

35 suspension when the cake composition is resuspended. The present



5 chanber (A) for containing the cake composition, and a chanber (B) for
containing an injection liquid; the chanber (A) is arranged on the side
where a rwedbe/10321pl aced, and t he chanber (B) is arrang®GTIRuipesiggde where
a plunger .is placed; and 10 the cake conposition is contained in the
chanber (A) and the injection liquid is-dentained in the chanber (B). Item
10. The nedi cal device containing the cake conposition according to any one
of Itens linvemtomgh@dspnfobrd chlcekeorpopesiipthibay can cinibigs theto 100 N
151 tem 11. %gﬁ | I, v

I ngr edi ent é% é%%ﬁgggas%ren(%ﬁggfagigg'%%dﬁhpS%%QESeaé°£¥hfﬁgf $?§Ch1h
cake conpoSstcauseﬂ:mgrdxngrmaiIphmmltal whpactisy treduper thetfageuency of

ari pi prazol e #%ﬁé é_”g'é: Eﬁﬁ ngDSI telm%%fhsirfggzéroe g.(li/{)grjﬁhgﬁféner wr?ttl diq The

cake conpoSPY e Aoy

ari pi preazoleicKly h%sﬁ&béndOﬂpCESldﬂs@ﬁrssoﬂ nedian(). 69. | tem 14.
The cake conposition accordln to a tens 11 tq d by
freeze-drying 0.25 t 59 PIEsSgR lﬁge%%% oHeﬁﬁv??ﬁPQH}¥§#Fﬂlgﬁﬁ sol i ds

content of FRrtKertafoud eBBBSsed on the abovelﬁiamlh@s The cake conposition
according to any one_of Itens 11 to 14, wherein the cake conposition has a

cylindrical shape. 3bFemm-1@ medicalQEwisie, SOPLAERING @ SEPAGAEBLY t em 15,
wherein a T%i?&pa%%é F52e2b - 8P fe & YddKad compbs £84h %ﬂ?&iéih%%ﬁlﬁa%ﬂe as

[tem 17. e cake composition accordlng to ltem 1 wherein a side
surfadﬁ)ofaﬂh@Ct%Nq|¥@9F§§%e%bkélébﬁ%@§ﬁ9¢O%Pnﬁﬁxy@rswbﬁéﬂ inngy wall is

2012/ 10221@?&%‘.9}&) %\g.jt%/ %éi:gggne whereln t re JA tae%ggge J@Gyé%ﬁ-}( Q—_hgofmﬂéf tion

according to any one of Ttens 11 t wher ein t cake conposition Is
used for bwahy ndadde cake qqmbaaﬂtlaevice Item 19. The cake conposition

according to Iten118 ¥§RW9€ﬁ%b m&H?c&fKﬁnﬁBﬁP%ﬁh%éﬂﬂléit%enﬁﬁﬁethat was

freeze-dried in a contal ner Separaté froma storage contarner rn the
nmedi cal devbmposition accordlngttnnIxam A nwhémniﬁ<1hepcaheo¢ompa51¢&dnca$

devi ce ontalnln cake Si risin arl | prazo G253 active
ot edtnt = PRE B TR RETPET 100 RoRpobaRtl BePREFE &3h el
pr epar ed féeefégékddﬂiaﬁabf conp05|t|on conpri sing aripiprazole as an active

ingredient in a storage container whose_inner wa i S tr ted
si l'i cone. : i f%nﬁ%f %iﬂﬁ%ﬂcPoFoﬂLﬁ hgaﬁﬁdlcal devi ce

accordi ng tempd£iRidh avberaing tif& Itef 296r CHNtwlidreint tﬁétﬁﬁbaménlt volume
of the cake composition aCcounts for 30 to 99% of the volume of

20 the storage container.

Item 4. The medical device containing the cake
composition according to any one of Items 1 to 3, wherein the
cake composition has a cylindrical shape.

Item 5. The medical device containing the cake

25 composition according to Item 4, wherein a top surface of the
cylindrical cake composition is raised.

Item 6. The medical device containing the cake
composition according to Item 4 or 5, wherein a side surface of
the cylindrical cake composition is sloped.

30 Item 7. The medical device containing the cake
composition according to any one of Items 1 to 6, wherein the
storage container treated with silicone is a vial or syringe.

Item 8. The medical device containing the cake

composition according to Item 7, wherein the syringe has multiple



15 silicone is a vial or syringe. Item 22. The nethod for
produci ng the nedi cal device according to Item 21, wherein the syringe has
mul ti pl e whanmeerg21and t he cake conposition is contai nedPCh/Jaz01L/e3285 one
chanber. Item 23. The nmethod for producing the nedical device 20 according
to Item 22, wherein the syringe has a charber (A) for containing the cake
conposition, and a chanber (B) for containing an injection liquid; the
chanmber ( Ayhambexrs andethencake compesihior s montadned it satedeastdonde
chamber (Béhi sbearranged on the side where a plunger is 25 placed; and the
cake conmpo P¥10n i s contained in the chanber (A) and the injection liquid
is contained in the Tawiger ThB) medical device cdohitaireiigc &hedeakee recited in

t he above net hod for produgjng .a di cal device is a nedical device

accor di ng FB’“%?E}%@“O%@CB?&WQJQ rfﬂ%ﬁ? ?O.V%erem the SYTIIEEE 2A et hod
for praucthamise qa9 €68PEGHtdNIngORE 4K UNpRIspt2dR| ardB adldhambeéy e

i ngredi ent and: havi n% a strength of 5 to 100 N, the nmethod conprising

a step of {RPbebRE Foptadning ApdideshieBnbtqetdig ari pi prazol e as 35 an
active inggRdi @Hmber'VPaY 0/ HA2AHEACIAJERO 1A/ d5 1882 d-needle is pladd®, cake

conposition recited in the above nethod for producing a cake conposition is
a cake conp®dithe Fharberd(BY k% axrpngad op theepddeiwherq plunger is

The nedi cal,; devd C&ngont ai ning a cake conposition and 5 the cake conposition
of the present invention are described in detail bel ow. The

pr eserik0 i nthat¢ake compreition danwentalinegd\indheoghambeng(X) aodar at el y
prepared f ze-dri C MOS] -tk QE ;8N NN ol e as an active
i ngredi ent ?ﬁ?nﬁlaf%%tggggy%ﬁgor% zglohletrg%\ﬁélgrs%{ it%{r?er%h\;\ggl*)%i gﬁ)tzr eated with
silicone. Ites Isedhkemedical Rlevicekedntaining dchkecabaposi ti on
means a dried so.lti.d t hat ngi ntati ns _the shaipe_[ %fm“ietl i%qux bref.or% bei ng
dried. For‘cggl%?ﬁfl e OMASKOR I FAY Ras @ cotl Uttnar “Pnner sehgﬁ i]éleused,

t he cake i sake ddongbsitlion hdwmta rirehgthsof e tkb 100l Nomar shape.

The cake conmposition_of the present inventi.on conprjsing aripiprazole as an
activet ngredi ent caht¥f® 'o§u8§ﬁeb‘§/°‘79°egéﬂ:é'98rﬁ? P 6&&3_5812&% ASsi ng
ari pi prazohf &ctBre AGgre@iémlAl ®aking0d hetale@hCorPsstd iwp iNg encl osed in
a storage container whose inner wall is treated with silicone, thereb

y
al l owing a space to beehridvi dbg ﬁ%lf‘?\éf—f?‘i"l’t"r’i"’ét%?ﬁr%‘"g‘é"%ﬁ’tgaftﬁei[t%‘ﬁd”t'he cake
CoNposi ti OgheFERY itheNPebcSPBEde R WeePipRezSId 1iG0RBe! 8104 &Sbnipgdaekival 1s Of

the storage contai ner and the cake conposition as 25 descri bed above makes
it possi bl 80tEe ARFPFsHaGH- i ncrease in the nmean particle size of

ari-pi pjqpzol e, which {ggausednly Jhpd %BmBBsHEE‘or?ialédB%ﬁn{;”{? 1t l‘iﬁk8r

conposi tion when the cake conposition that has been stored for a | ong
peri od of 12newhereissibeecameunt ofaagipppraiole madithe cake mdmposision, is
provi di ng 8.7Pa5 9 .2Y 30 suppress the aggloneration of aripiprazole .
particles. ° "7 Z"When a cake conposition is produced by placing the
suspension in a convirem ddal Thercgee compasikeiomrgtcordéng- t \amy onecof

TP oA T ek 5. BT B9, RS- RGRY oo 1Y Rl T e

25 suspension having an aripiprazole solids content of 5 to 45% by
mass.

Item 15. The cake composition according to any one of
Items 11 to 14, wherein the cake composition has a cylindrical
shape.

30 Item 16. The cake composition according to Item 15,
wherein a top surface of the cylindrical cake composition is
raised.

Item 17. The cake composifion according to Item 15 or
16, wherein a side surface of the cylindrical cake composition is

35 sloped.



35 when the cake conposition is resuspended, a |arge anount of the WD
2012/ 102216PCT/ JP2012/ 051285 -8- silicone is mxed into the suspension.

Thi s undegDraty221auses an i ncrease in the nean parti cl @C3iIRPE12P51285

ari pi prazole, which is an active ingredient. The treatnent with silicone is
performed on the inner 5 wall of the stebage contai ner. \Wen the storage
container is a vial, for exanple, the inner wall of the storage container
means the inner sideltam flceThbe €dlke \Goxposhhiian t rcondinggéocamy anfertis a
syringe, t j r the. in S t ' In the
vial, tr ea???\lggphe t:éﬁ%léf vvail lvtl\}l t%ﬁbs? |%o%dpg)r%g'\??ggsbﬁoé%%dn?g’?ohggﬁ% reduce
t he anpbunt pbdcexkdinc al médical rdevdicei.ng on the inner surface of the vial and
to mnimze the anoupt of. the, nmedical fluid.inse .herein rither, in
the syringe, treati ggt%élgi‘n%te’re %a]f‘?a cvﬁmtpr%sgﬁ:&goénée&%(%@%dgé %t unlc ‘on as a
| ubri cant Wheresin dhegcakel compersiandnsioppaisss thalti was pfregpe-drdeddin an 15

t he syringe tube. : Treatnent with si)icone ans to ply .and
adhere si | FROHRINST SRRAFARR TN 12 &r{%ﬂ:ﬁges?%?%@él?oﬂflagﬁ r aﬁfgffdéclce‘
necessary, dry the spfdnmc®.ta mbtikéa tfvr prodaoiegis nddilcagddeioe al ,
syringe or the like is used as a storage 20 container that  is treated with
silicone. FARtHNiNgse Gke QQMRASILion CYEITISIDg SFLPHREAZHENASCAPt he cake
conposi ti 0gct fyeNGlgReadent, USRI methBaCESSridig Syringe itself also serves
as a storage container. Further, as a syringe, a single-chanber syringe or
a syrikhe Aavter) afulepcprairg aniseparahelni RFFRRTEk Ereerpuliiadhfaks 25

contai ned L5n0Ne Qlon! BEmFRAMRRS SriBepehfsid &s BnSAcEefEr{iRftdddedt in a
dual - chanber syringe) 1s used. A dual - chanber "syringe conpri ses
a chanber ¢¥yrdgs covtainer rwhasecdkaerowpbliid dweatddawiinmdddceBy. f or

cont ai ning an injectj ljquisd . (1L Gl LAj i . fructure
in 30 which the charr%%?n &) F'geaﬂpé%%cf og{]p![r Egsg%ﬁ%eﬁgﬁégﬁge%‘é({es

pl aced andatterdivaniter It&h 26, ahezedgpdthe dtreragedeonbeimenm freatgdr with

pl aced._. The, dual - chamber . syringe i.s described below, with reference to the
figurey Siticone isa na%iogl? %ﬁlggﬁ'cr oss-section view showi ng an

enbodi nent of 35 a ditedm cdrzanithe mgthed) eEorAptodhe g niier medicaleddvic@pri ses
the WD 2012/102216PCT/ JP2012/ 051285 fol | ow ng st ers, (seal i | ugs) in
a syringe BEGREBNG fop fitey 'ri“g’l?&eéPdg efﬁm%[gﬁegggdau » 5?’%5'5817% i's

pl aced (i.gnd ©e FattebcohpesIRNE i B6REhENdE ipl atelpas® diedhambepper 3, a
m ddl e stopper 4 and_an end stopper. 5. The chanber A.is defined_by the
front stopper 3 and T A3ddBespeihrd toT pradpeing {he pdpcal ‘?J%‘%llicﬁed by

the mzyll eastORP/Ig 4oahleh 22 ERMMeTEOAPERe SyriitRel ha8t a SéRRr JAyaFobe

di spensed with. Afront assenbly 12 that houses the front stopper 3 when

t he syri ngeontainiag ithepeake qmpogithen ed &ichamboRelB) Honr coptairtiper 3
is not pro dﬁg:l . enSYilagg. 10 1 may have a common shape in which the end
of the syr‘:ﬂrilge e‘%ét}t nnot&lfrllhe front assenbly is nolded in a formto which a
needl e i s the achamberVan i cfnapgedsenpphee gides whewei dareedliee isr phacedopper
3 is housed i f bl n i t he
front st op%re'érlnggé;%gafnﬁgkf F%’?lfl@;sagrg%ﬁp?lél% q?%g%e ? ?gg%%?émiﬂl‘j]%ggﬁgggage for
di schayi nglacedts @adsi on obt ai ned by resuspendi ng a cake conposition 8 in

an injecti liquid 9 through the end.6. . . The, ¢ conposi tion
8 is encl oglgﬁ ?ag(% ﬁ’é’mgﬂﬁhg (lﬁ) c °5‘ﬁal‘€%% llrhjtél(?t FgﬁInP?ﬁqud) %lﬁ?or

resuspendi the tirejeetii®nc bigpad tisorodBa®néd iandhes etlambet heB).hanber (B).

Addi tionally, the inper | of the syringe tube 2 ig treat ith silicone
10. Further, a bypas@‘elf' 2gdﬁvJs‘F‘ieap‘:éa i é&t@%aﬂ%oyep%gﬂﬁ‘\g °%romthe
i nsi de of pheawdidry aumbaceaDiddvieesysi Agfedidil idevpeevacksskdiagt tanahgr the
injection liquid 9 to the chanber (A) in which the cake 25 conposition 8 is
encl os¥. e ¥ygdees11 £ Hrovided toward the end 6 side fromthe niddle

stopper 4. During stpiageq.t Rembthéd tfdH pProButing 4 cdkeeeempesitisn f1 ow ng
into the chanber (A) side.

comprising aripiprazole as an active ingredient and having a

strength of 5 to 100 N, the method comprising

a step of freeze-drying a suspension comprising aripiprazole as

35 an active ingredient.



The dual -chanber syringe 1 nmay conprise one bypass 11 30 or multiple
bypasses 11. The usage form of the dual -chanber syringe 1 when
it is usasoasizaopadi cal device of the present inventionPC3/Jexpb/esingd with
reference to the attached Figs. 2 to 4. WD 2012/102216PCT/ JP2012/ 051285
-10- A needle 13 is inserted@d-into the end 6 of the
dual - chanber syringe 1, and a plunger 14 is inserted into an opening 7 (see
Fig. 2). The pl ungerThHel dakepcewpesi tinm negdteddin thel@bovenmeblkod fqieni ng

7, and the st opper i . slid,t h .urther
pressi ng iﬁ]?? %Clﬁﬁﬁ%ggféﬁﬁmﬁgbgl%géal %L}s oa;;ap])éeer %Xﬁ'ggﬁ%f%%rg%cc@fé détlép%gr 3
are al so sanyl arse tdfe Ieanlsstbpperdds is slid. Wien the m ddl e stopper 4
reaches the bypass the.iniectipn liguid 9 is_flqwed through the pypass
11 into the 10 chambbie (ROLANAPERR FONEAEIESBCRTHT GTBOFLELoR LY (see
Fig. 3)5 the cake compdBeticGikfC alpOprésemt iihviehe iohaaberddsdribed in
resuspended by the.injection liquid 9 that flowed therein, thereby giving a
suspensi onde5aikReloE:  the front stopper 3 is housed in the 15 front
assenbly 12 as the piwdgGHesbhti SnpéeEsit rfelatafded e mMrB¢aneaside 15 is

di scharged fromthe end 6 into which the needle 13 is inserted, through the
space creaf@ut3Etiiged SRBAFIGHY PEEPPERI ERARFANE1PARRKAIWRIISYLION (see
Fig. 4). TB&SmpLWiYy %}ibbﬁra%w&%_ bHbgcE{vd gkl BAe, (1 28okagath in
whi ch the stopper ray be Tocated) is preferably about _50 to 200 mm and nore
pr ef erdbl ycanbainer) whose1onpey wall is treated-witthesilieeneli st ance fromthe

center of the front . he tn Wt heehd ddhe i

pref erably about 5 t%§4 mnhtgggaﬁbr%@pr? erablt1§ gg%)ut 1 %@ngiﬁn& The

di st ance 2Beamrs weeairiedesobid erhadf mahintainsi| thes tshyaper of othdelicpridebebbre he
end stopp 1S prefera abhout .2 tag 50 mp.and prefer bpout 10 to
30 M bedsig fdrie ulr)%%rerp,x”." %ei’n‘%éerncﬁ amsi ertﬂgﬁ e}tlalgse as%rol'a" ﬁg‘éa?u I%anell:;sL

pr ef er abl yshipeitis dsed3Othen cakk isr a greéd@rsdiid ahattmdintain20 thm 30The

t hus- confi qured dual - chanber syringe is preferable fromthe vi ewpoi nt that
a caké%on%Siﬁ“P’?% S2R8®a di spersion medi um (injection liquid) for
resuspendi ng t he cak®hé& agxesicompBsLaivh &S ithel pagsaus | inventliesed i n such a
dual - chanber syringe and the step of injecting a di spersion nmedium

(i nj ect i onPTREAIHIL 2R1BEPTI &G GSe aBe2BH ¥R é&‘%@dﬁﬁgtt?% R producedyn
2012/ 102216PCHted20 524 97d 28 Ssuliihsdonl BEhSrLiiPeripYpradeld asusad as the
storage container, an injection liquid is introduced into the syringe from
t he outsi d@chkive HgreddeBt- use, and the cake conposition is thereby

resuspgpded for use. pydhench@pmp8hitith GaKene?8RE8! il A tochgsclon thiliee

whose inner wall is treated with silicone, thereby allowing a

space to be provided between the storage container and the cake
composition. Providing a space between the silicone-treated inner
wall of the storage container and the cake composition as

25 described above makes it possible to suppress an increase in the
‘mean particle size of aripiprazole, which is caused by mixing of
the silicone into the cake composition when the cake composition
that has been stored for a long period of time is resuspended in
a dispersion medium. In other words, providing a space can

30 suppress the agglomeration of aripiprazole particles.

When a cake composition is produced by placing the
suspension in a conventional storage container and freeze-drying
the suspension therein, thebcake composition adheres to the inner
wall of the storage container treated with silicone. Therefore,

35 when the cake composition is resuspended, a large amount of the



storage container is not particularly limted, insofar as a space is
created between the inner wall of the storage container and the cake
conposi t iwA.201@R1he st orage container is cylindrical PCKEP2012935128fge t ube,
for exanple, the cake conposition is 10 preferably forned in a cylindrical
shape. When the cake conpos+Bron is cylindrical, it is
preferable that the container (which is separate fromthe storage
cont ai ner) sihitone igsadxedrintedhe éuypﬁ@st% cHhis d@lﬂﬁﬁs’tirlabém gRUSRA @&d
usi ng pl as t e qu? i 1 d_from
t he contai %{egrégsn%qt%hgbg rh'%gl}glepe 0 Q?‘héi%tg)n ai nei) Eﬁé? hgﬂp{ ?Fﬁgggdags
shown i n Fagtige jfngredaeattn m)l di ng the part that will be |n cont act with
a liquid. Wien the cgke co %I on h %% SQ asr’% %I
above-descri bed sl opg, ‘(”’5 é? B he e |s pr et er abl y
about G 1 wéliooﬂagfeeesoaage Z@ommepr efmrea:bttneabwtage &drﬂa:tnd_egiees The
sl ope may be forpned partlall or entweh/ %{eo nd the ci rcunf erence

a

Further, a¥i@howPy F¥grpl e6 he, dINSE ¥h SHQTAgP| FRf FReT ARAnS

COMPOSI t i OBk SRS eddeTBustdco \Wrdaneanigf f eqhef§ the ditdrage! BoncaM@Etisar ea
with the storage container (for 25 exanple, in the case of the dual -chanber

syringe, tReS¥EHIGRt thet ARREE YWaldnmeapsphhe inem surfage of tdis s¥ringe
reduced) . I{igedi $haRae ¢idl, itrebitngSindainiReNwhlE REAK é?tfllbbﬁerﬁi‘&ﬁﬂies
portion and the top surface is preferably about 0.5 to nm and nore
pr ef erdb| yfupetions tte Tefure 3t anepntng |Tﬂ%ﬂlq,aélk§1€éﬁp6%'r'43rft§lﬁ19nﬂ? Eh9e a
raised cir I SNGE de0 ofN n ﬁj;]rﬁaz econt ai ner
to be redugiehggffor e%ﬁ?eegéﬁv%aﬁea%gsgag* t he (ﬁlj\na?l- ﬁ%@% qi%%?lnge, to
reduce themedncattfiiidhinkertedrithegiedpperFusthelre ﬁndea S&tmpper.)tremng
2012/ 10221%56%1’;1%210 u%lQ.S%ig‘é s:‘?il.z.l.cone rov1 es a %Swéggghegé d O.I.l:l'ﬂﬁcg Ft he
cake conposi £ion pr ef érabl'y accounts P&PVa o Of nore, nore preferably
about 40% ﬁbrrmlmmgj aspﬂ.hhgurzmq)rse:bppab!;y(ié}%mg pidngs pfprdieidedl ane of
t he st%agg cont aj ner, &r om the viewpoint of inhibiting the breaking 5 of
the ca RoSYT e d¥8%t 0 inpact with the inner wall of the storage
cont ai ner during produeatmeshtand thr aﬂ]sp@fﬂe QieahBetoeahpphy e adhené the
pr esent |nvent| on, and_shorteni né[glr}e % overall |en th of ther;i/

a al

Further, tHAELAGORE &t THEI dfReH ™ Kaec%'f'ﬂ)‘f?sﬂetl RERLngY & about

99% or | esSfiec8Bs&ry) &g dhbysdfraloto ARYeRrtiesalaednst is|appaieder ef erably
80% or less, fromthe viewpoint of reducing_ the frequency of adhesi on of

the cake conposition®t¥lehe SYTHNGEner ) JP&e dFcusehPt IR StRRBPCwal | of
the stofagecrPRifdN&hat RS $BEMePRATKCBL1YVEINETR" IHEARS ddie vel HnByPinddle
cake 15 conposition when the cake conposition is regarded as a mass w thout
m cr oscopi & p@@&ll%éﬂeengermh@lc&lnah@h@ak¢ igomposition is enqi@sefeis t he
volune of tlgqs! Gh208e600! AP LyleheE Siifild 81K VAR Or TP tBYaboe
portion |n Ich e cake conposi n 1s enclosed. For exanple, I1nh the case
of the bel contletner beHurtheiualasc hagpeings  iangéngder chpmhen iSyrdanghaebed s,

t he vol une _gf .1 he .st ar r S r ortlon
(chamber (R}’fl%laev%a}g%hl%?ﬁg géj’éié c%glrfaf)ngg? |%)1rr11m?r§ en(%ln%aﬂra E&ﬁp&ﬂ%ﬁ 18

speci 2% appataibted dinuwneobdft tiee clambersp (sete iafiterpatser ndferrzdo kb 250 to
12, 000 rde rrg i(;.l?)glibef erabl. apo.ut 50% to 25 5,000 mB and still nore -
preferabl y 88 Further, the volune of the

st orage contai ner i SApd@éB-rc&fﬂmbe&behx?é@ domp4Q.s88 0a nettambenr € Apr eder abl y

about 500 10 311900 TEaRE cShbod110h° a4 L *Lihine:"18)  fof Sk aTHing an

injection liquid (liquid for injection), and has a structure in
30 which the chamber (A) is arranged on the side where a needle is
placed. and the chamber (B) is arranged on the side where a
plunger is placed. The dual-chamber syringe is described below,
with‘reference to the figures.
Fig. 1 is a cross-section view showing an embodiment of

35 a dual-chamber syringe. A dual-chamber syringe 1 comprises the



The cake conposition is obtained in the followi ng 30 manner: a cake
conposition is separately obtained by preparing a suspension conposition
conpri si rjoanizpiogriazol e as an active ingredient and fur PREIPINMYEASr yi ng

t he suspension conposition, and the separately obtai ned cake conposition is
transferred to the storage container. Therefore, it is preferable to
freeze-dry 35 the suspension in a container separate fromthe storage

cont ai ner fQowWiry stepRrerET|sHAGNY/ DEugsh im 2 sygipgedishe 2.nd8sthe t he
cake conpo m%}s] t t t.gi per.
Plastic i sa%%éé er éﬁliagd%g %fﬁpa?'fehﬁélr alaﬁgo e é{s)éltﬁlaéra%tg egégﬁ%cfér?\gr(a \%I { h

ol efin- basenldr@sa:rdeawﬂetheﬂnd@,lef ds pkacgdlk, o firenhgstepremSef ar mbidlé r om
the foll ow vi ewpoints: al u the r I CO htly
xpands anerOPYEorban, 80 Fid (FeERebater (0 ShAfRER 255 R 3bkR Ry il
expansisn fipest rmioppesutstandn ﬂier migdadhemmreﬂ)at waad the csdtderoBphsition
and the contaj ne or._even hesi on occ bet ween t he ke 10
conpositio egﬁbe‘{ Y EBRe HHodte % PPELKE Y ge g C@asﬁ? v ed
fromthe cepépperer3 maydpé odigpihdedewsent aiAnEironthegsdmilys USPEnst AouBes be
asepticall¥ prepared, the container can be easily nolded in an aseptic

at nospher etARJERORG SFOPPEF| § ivhaR fher SUFRISD RS é‘ﬁ&dsﬁﬁhplffh‘fléjﬁdalté’ he | ow

in cost angdpdi§nasehl eyndd ﬂﬂ@nfkbﬁttéf@@&a@phssnei ﬁcﬁ)fﬂd@dr eﬁhé sﬁelldgée
pol yet hyl ene-based resin, polypropyl ene-based resin, and ik

The sh]e(%e bf math chasisn Ba CREIFOR \ifiaRe A8 Whbeh dihe ﬁnénP?h‘éh%tﬁjfra‘g’@ecénp'aF ner),
that is usggef ﬁ{e g}ﬁﬁ%chggﬁ%&%‘(ﬁwiﬁwoﬂ td Horm %oSHhiéﬁ)lé/ n‘é%h%”lgedd

depending on t ape o 0 cake composition. Hereinbel ow, a net
f or producahtached, | Waen cidle dakatcoheppan i3oAdsi praebded bddenfrant esopneae to

the figur e§ gal%el.%e(&nl}lhﬁ hﬁ]g&to Egﬁbfygnff' %%rd a Iac(::cF_I is crea% ' 71s a

schenmati c View show ng t e ontai ner I's separate from
t he st or agbetwesraither )?runedst‘.azppez5 3paoduthen ¢f romt aylsémldlycm dhlezeby

conpo iop. The container 16 has an _opening 17 on.the t suspensi on
o Poutba Friiin 4 ReSsnan fer B oA BRaD A beRtibhcrbiine Brng Tk cake
conposi ti Oﬂe‘snmspér&imnhabam ddinpoki¢ion| sleth Gakdngecpien tipuicda® be easily
renoved fro tala 16 by pressing the bottomsurface 18. 30 The

i nner surf & t8t ner is preferably sloped to facilitate renoval

of the cake corrpOSI t 11980 caldee cem@beiffon i81 ikl @ncldséd irhaheatRambert h(eA)a,ngI e
of the resulti ng cake corrp05|t| on. The angle is preferably about Q.1 to 10
degrees an@8Pfipile dndestisnligHid % £8Tt FeSUSRERNOIRY. theeC %;%’“\Pé‘?lﬁéo?or ned

35 pargg al hY1§reﬁHﬂd§éa|inafﬁé”ﬁhéHW%rCKB?L”ﬂNaﬁﬁﬁﬁénalﬂ¥3 the inner wall of
2012/ 102216PCT/ JP2012/ 051285 -14- Further, the bottom surface

of the conthe neyTinge EHDEs2 skpdimendet with HelliconggdOe ofiuather) @ sbypass
pref er abl yl%aﬁé‘\%gs% %BQB {ﬁ £ WU dchai apﬂ%tt::tﬁdfegef:?&ﬁré’tgé SRRl Ber can

be reduced (for exanple e case of he dual - chanber syringe, the
contact 5 whehside surfacesebpihe syringe tukkilis proppdedito ripnséeyr the t he

freeze. dr e, ol A 80854 e TRURBLL O4) e BZBRALAE ol ch | o

separate fro st orage con In order to
al | ow 2%he cemmsimgamakéscampmﬂetd onThe Hypasasillyis mmm@euytpwesélttga t he

bOtt0n1sur£ggeé side from the middle stopper 4. During storage, the
injection liquid 9 is prevented from flowing into the chamber (A)
side.
The dual-chamber syringe 1 may comprise one bypass 11
30 or multiple bypasses 1l1.
The usage form of the dual-chamber syringe 1 when it is
~used as a medical device of the present in&ention is explained

with reference to the attached Figs. 2 to 4.



10 18, the container may be provided with an exterior frane 19 as shown in
the schematic view of Fig. 8 and in the cross-section view of Fig. 9.

Exanpl es WO 281%%0210e applied to the inner surface of th&CIIBrEYESICINt ai ner
include silicone oil or a silicone 15 derivative that is used in known

medi cal applications. Specifically, thelddicone is a |linear polynmer having
a sil oxane bond as a skeleton with a Cl-6 al kyl group on the side chain.
More specifically, thenegdliecdleisningrrtedeintentheendegeafi fhe fial-

represent eg?%gfnézg%yt.ﬁhbgz’\i NG %&gnnéa 1‘2%5/]: R}lsgkge(ﬁ ﬂol | Bgenln

I n Fornul a are the's erent, d ead presents a
hydr ogen a{ee®e &#iga @)}-.6 hydrocarbon group, where n |s an I nt eger of lto

1, 000. Specific exanpl es .of the.25. hydrocar.b r r %Rl and
R2 include a nethyl m@?%&’pl ngﬁre%%yjrs gproetf’ﬁ',eda%ﬁir:%p gr 85% Si& u gr oup, a

pentyl 5rodpeniayl 73 badythgrend .stdpparnsiss herebpr 81id hiso rte;eeahdng units
nay. bethesrreor of the

silicone oft ?ncpﬁdguﬁ*ft?ﬁﬁ WF%E)“%OH/SW%)P&HB&W hL‘{ %)%g‘ﬁlggg?l sHERSFatt ve

may be oneahd tH @rohliestopsdr tLere ansdhelid ¢ ehai Qnd)fsﬁdppe‘i'l bi gone,

and/ or some_of the WD 2012/102216PCT/JP2012/051285 -15- term pal Si

subst i t uenftidyr eWpep| the igddls stePPeX fhfieachgs pblrs JFpasey Lénetd® oup or a
vinyl groupnjection llquldT@elsS'ﬂJJo‘}:@ﬁetﬁﬂmg}f'Gth‘é' b&?9§§ Pi lirfi®y itnat i ve can
be obt ai ned 1-flrom commerci ally avail abl e products or exanple, Shin- 5 Etsu
Silicoe Keraeperhd 2A3hin- ¥aich dihe cake me})li(l@n Boi# %‘P‘b’dlﬁ?@d (5pehig- Et su
Chemi cal Cgy, Ltd., and Dow Corning(r) (produced by Dow Corni ng

Cor porat i on}. An emul si on (Dow Corning(r) 365, 35% Di net hi cone NF Emul si on
(produced by Dow CorFhecaBer gompesbeion t:imattheoﬂh@mbssr d Auisateswspendgd

vat er, Cane\g! glﬁ% l%ﬁlf_]%%tggﬁdjll.ﬂi% t(f'% %hg't C?f&m% Clﬁlleglgeﬁn thereb %‘ivg}{gré‘ge

nol ecul ar the si ne I s not par Fmted,
pr ef er abl ysﬁsp)smsh@)rt dSlO(Flﬁﬁm,eWOthaUEmrm sftteppét y3 fxsomo:u@edt mn 1the00, 000,

?Rd stf[gp garsel‘?ﬁi)g gafronl]t 20%&§§gé% ﬁ%olss 1%’%%%5?%%” Rar Ie si ze of
e ar e onpo 1 S gdlnthe
st orage COﬁé@uspHnsmnpnef £ ad)is;crﬁrl_;enn’fﬁomltafeg@nd Boiﬂtqs)rvﬂfmlthy& 0.5 pmor
sust ai ned. Pertls o1 NFedbasT ey dhsPuBRoFhe Rass Eraatel hraen HREC °° °
front stopper 3 and the front assembly 12 (see Fig. 4).
The length of the syringe.tube in the syringe (the
20 length in which the stopper may be located) is preferably about
50 to 200 mm and more preferably about 70 to 110 mm.
Further, the distance from the center of the front
stopper to the center of the middle stopper is preferably about 5
'to 40 mm and more preferably about 15 to 35 mm. The distance
25 Dbetween the center of the middle stopper to the center of the end
stopper is preferably about 2 to 50 mm and more preferably about
10 to 30 mm.
Further, the inner diameter of the syringe tube is
preferably about 5 to 30 mm and more preferably about 10 to 20 mm.
30 The thus-configured dual-chamber syringe is preferable
from the viewpoint that a cake composition and a dispersion
medium (injection liquid) for resuspending the cake composition
can be simultaneously enclosed in such a dual-chamber syringe and
the step of injecting a dispersion medium (injection liquid) can

35 therefore be omitted at the time of use.



20 rel ease lasting as long as 1 nonth can be desirably obtained with these
ranges. From the standpoint of slowng settling, inproving ease of

manuf act We,20eid@236event i ng needl e cl oggi ng during i nj e®CrIR204L6F1285 or
exanple, a prefilled syringe is used as the storage container, the nean
particle size of the aripiprazole in 251he cake conposition is preferably
smal | er than 200 gm nore preferably smaller than 10 gm and still nore
preferably about 4 pdhen &mingde-chamber syringpeie usead asnthfa pEeraqs e

si ze" refer vol b I action
scattering rre%%o%‘ %&cﬁgﬁg}%gt ?;ébu I onuﬁgdrr%ag?ﬂ ﬁnégg | aser
diffracti oﬁremameardutgldetat)dtheaminehefnew pEnd ithleecske ecamposditéonaied

based on thg £ icle di Sftiré\,b tion. Fromthe viewpoint of attaining
suf fici ent “S¢ %%trﬁsflﬁpgﬁl BW T%He U$Ske conposition to be removed fromthe

contai ner used 35 forhé reieiRe AEYthg, cake dompdsiepa adr-liosed ihetlsé or age
container, WO 2012/102216PCT/JP2012/ (051285 ﬁgﬂ]t h§ cont%%gy of th
ari pi pr azoFLOFAge (RONERLBEE ok JQY: PGFtASY PEVE redy, oS g ﬁa§§a‘6‘?

nore, nor elar@f&&taéd Yethoth 680iHneFBGE1D! of DR s%aéa§élé¢nﬂ’aiﬁerpaﬁaer ably
about 70% b % mass ‘or nore. Furthernore, the content of the aripi Eﬁfzol ein
3]

t he cake 5tRengrke tqoﬂ'ﬁ’oﬁétb‘?’éf elB8Rythe Ghorgge, sonkakneris gyiin

preferably;apoui QA% %)é ¥B6S, Ofor %:%mpi‘@d eid | dak@Pemp6 &1 €icblig about 80%
by mass or Tess in order to stabillze the di spersion of the aripiprazole in

a |iquid coneferabily aﬁomggemmg:yég@ﬂmgah $hapq-i ke. 10The amount of the
ari pi prazol e cont ai Kk bl yyabgut 0.1 g or
Mfiflen ait "eild @afaK 83@95@&3&4 98 bLAELRAD! KeahO

nore, and nore prefera out nor e, nor e preferably
about 0.2 preferable fthain the mréxqgmem (whld;metsj@@@amae fromddwes sipyage

mai ntain the effecty I tr i i e t
after adnifi°8 sf Ii‘erc)n\ﬁ%ﬁ?o % &&eﬂ_ Ii—E %Fé‘r@&g{,d t%gg g?r%%n o]rr?ﬁo %ﬁ{,ﬂﬁﬂé
ari pi pr azohleldedlttmmgjpllasthe smhﬂxatompesbake)mdn@opﬁ.eienaztﬂxy mb@aslmy6 g or

| , t O, 5.5 stil | f bl bout
0°2%y T8 T eBuSysd dh. WhckpteAineh "enrians e Hadsoef "Pie MetaperLaf >
stimul us t@uthﬁeﬁ(bMﬁ wBesh@eimin Ftigred, afor)ras‘e im. molding the pa'fhe

aripiprazole contained . in the cake co 05|t1 i exist in
var Pef y of thal sl Mg AR, cPﬂE‘?‘%lWhrrg‘Eéﬁ%’r eg"%‘? q}ﬁrﬁ%ﬁof’@“‘ﬂ?ﬂ’r%‘t%‘ A),

and many aabygﬁéﬁs@ fs@ 85, t6Pesvd i1 bbové%é‘s&&b%ah)édbﬁéﬁ e/ dndy1eB( "a"
anhydrous crysta 25 anhydrous crystal anhydrous crystal E, anhydrous

crystal F, iBnBignMdodusher 5iere ig PRP@B@*Y]G%@%PH% rRy1 G degregsi adhe
cake CHPORLEL %kéée:ta%q?paséeato INRNGI @Bgrddls, CFKE STUPOTHAY BB Sbridie

present invention may al.so appropriately contain other conponents, such as
a suspendi ngrsnahlgemr eathueky mrawenthe schrgumfiereacgH adj uster, an

excipient, -a |ubricapf @ f| lgsd ESCm fnq“lgi ntsengﬁgttoﬁl R, of the

sur f act ant a preservative, avorl ng a an odor 1 nproving agent, and
a tonici tycggemrmai zaiet cormsnum asi pame&ol Ehi$prawidescanaetiectict i ve

| moredi ont . V012012 19220 8FETL) TAUA0Bh 2R, ~dlszabiCcOfEb ST Y e

t hose dlscPose
25 example, in the case of the dual-chamber syringe, the contact

with the front stopper or the middle stopper is reduced). The
distance ("L" in Fig. 6) between the peak of the raised portion

- and the top surface is preferably about 0.5 to 5 mm and more
preferably about 1 to 3 mm.

30 The cylindrical cake composition may have a raised
circumference to enable the contact area with the storage
container to be reduced (for example, in the case of the dual-
chamber syringe, to reduce the contact with the front stopper or

the middle stopper).



Unexam ned Pat ent Publication No. 2007-509148 (Transl ati on of

W2005/ 041937). The content of the suspending agent in the cake 5

conposi tiwo 20e/peAterably about 0.1 to 10% by mass and worgppngbhansdl y
~about 1 to 5% by nass. Preferable exanpl es of suspending agents include
sodi um car boxynet hyl cel | ul ose, hydroxypripyl cel | ul ose,

car boxynet hyl cel | ul ose, hydroxypropyl et hyl cel | ul ose,

hydr oxypr opyl net hyl cEhé lﬂp;m-enandoltﬁ}nqndfy\n‘mybpl;ercxbmnim&,lonrpaefnndhlrye of
two or nore of these. t he suspendl n ted 19re

Lhose, AruSeOtmits EornaRoRbe IOt o miresdnard bisterhnty S5y (4s! &
preferabl yahe sserd moxanpteserdblgt ser srnsmmldm thgeﬁbsumelldﬁdhbor use as

15 the vehicle for the aripiprazole include varjaq ner Iecular
ol i goner s, ShatagICHtadhET s, tp’%ﬂ’l‘d ther vievRaint r‘l‘fflf‘rg {VJ‘?'ﬁ’ a’fn%’

Speci fig e %R D KA bBﬁlﬁo§fﬁi6rpHdedItBI hipadd wlltqhe theeimhd waQas efnthe

| eci thin (phosphatide), dextran, glycerol, gum acacia, cholesterol,

t r agacant hSterage iqonidiger Xnipdig, FHRGHFEHOR ANt itdanspart | o thec Redical

gl yceryl "BEORLE U he HELOS €a¥len?i 68N Chng %ﬂ&%ﬁ&ﬁgo{h@weya&w ng wax,
sorbitan ester, polyoxyethyleneal kyl ether (for exanple, a macrogol ether
such as celensth G@Ithﬁosﬁymgp-poFsl@kthfmépﬁéEGmﬁ wlumee pEy ERe @akeand a

pol yoxyet h t r ally
Vel bl ¢ YRBSShii 38, hPLiedily’ SERhE! b4 e MBRP, Rocd pEGEIERY

Speci alay &heut c%ﬂ%s)o)r 1lesheand xatlllemoracprefenalilye 8Ry | enclessy.c firom( fhe
exanpl e, Car bowaxes 50 r r.qdu by Uni on
Car bi de) ), Vﬁ%‘ﬁ%% roffsne ﬁ ?Hrl‘ﬁ’ﬂ])t%} u% %ﬂgnﬁ &O%ﬁheggéﬁh e‘%geIe s T ate, 30
col | oi dal &binp@@j:t:d:lm)tbdetle péikipivaiec nseddf oum tiedadylg  shé f firer wall of

car boxynet hyl ce] | ul ose cal ¢i um hydroxypropyl cel lul ose (for exanple, HPC,
HPC- SL, anaKﬁP‘?Lt‘?_I)'agerrEf’ﬂgFi‘:’é?xful ose, hydroxyethyl cel | ul ose, '

hydr oxypr opyl cel | ul ogge &‘eﬁr osypaeeyt s lute"c mehhis Ofite pRillMeabe, the cake
noncrystalline cellulose, magnesi um al um num silicate, triethanol am ne,

pol yvi Hyl QP@Bﬂ%’ru%W?GEZPi‘B EPMPRSAE 9D 5 gegarded (38/4) MasFhy| ene
oxi de- f or ngh ggbYE Snitrbicdpie IpdRid, amphbYs bUbyaoks ,PRBAOthO Ol RS S (al so

known as tyl oxapol, superione, and triton), poloxaners (faor.exa

Pl uroni cs F680 and FE@Bthemhithe qpdumt ik WSpSsLtoFase ‘Eﬂnt@tlﬁ?lreﬁgg%&ﬁ d® and
propyl ene @ﬁéd\%mﬁa %%L:ﬁﬁgar@y(ﬁlesgoﬂem A5 wHi®h €Ka"Phie cbipoRt§oR080

and Pol oxam ne 9080, which are tetrafunctional block copolynmers derived
fromthe coatéencieaedaddfer &xagples oy | e ansied efahble dredavedesexibedt o

Char oot phaSRher Aad STgeide Hanl AOERDES SRSy PRor T eaRbPe s )

di oct yl sul Bbeunage mﬁaaﬂéﬁsyeaﬂ'satmmnwolmﬁ@wf (thelwambprommmwnby BASF

dot t di al k t f
yandolte SRRRRRAL G0N A U 53 ShhorbaliRatibosuerbaate (for
(produced by Aneri camh&yspeuiifdy) apﬁhpmmlvda(ﬂmeaoﬁoﬂhelmdlmcpmpesitmm isl5
roduced b o] 0 n al k et o] e,
Broduced bé % %%&H%) Egbéﬁjg% Qé%F“'Tlo ofﬁyﬁgﬁ%%?aebrﬁﬂﬁ‘ ai’ g@ st%arat e
and sugsg oisshdostlﬁa?r lahe st)_{llddlmé&dl) by?ﬁmk ¥ 1800) xca 1, 601% érgn Sur
-i sonon enoxypo i do al so known as i n- or rfactant
li)O-GO (Oyllr[: Chemy(F:)aI é“—‘g%i‘%‘?rf VébWﬁe)CBf B¢ Stgyade Lordaingy %‘Jf)roduced by
Croda, Inc %ebeoﬁ@lﬁw?@%&%@%?)nGﬂ%( preraAdsiP Qobdt ( poedised by

East man Kodak Co. ) ;, decanoyl - N- met hyl gl ucam de;

n- decyl - p- B7¢POR oWYr aRdsF ekl MeEeyProterahlst 00r A0S 3P mm’

n- dodecyl - p- D-gl UCOpt‘ﬁé‘rE%ﬁ&éj%o E@Q%ENA -#% Boralihed! ff the following
hept anoyl - N- et hyl gl ucam de; eptyl - P- 25 gl ucopyr anosi de;

n- hept 39 - pmannéF o lmé;,eu aempwir?@cw -1|§ Egpmmlrmmshaééed by preparing a

gg?gzg: N_HE{)%{%% ucam S;it%)rgcty - p- %{; %g{p)‘%/(ranoag ;Saar‘f(lj active

octyl -P-D tthnng.mUpmanﬁerumer l\m@tezef-drhes@ thes puispengiog eramposigiknown 30
phar maceut i ¢ EXCI |en d a.re r| el I d ok of
Phar maceut a1C1§| ;?arﬁlt gly nb 88,?%551 rre?ll éanlc%ﬁrg‘lf?r?aceu ?gal
Associ at i omhansltd':i‘m_;ePh:ahmj c&heﬁemm y iof i6r peéf&ralla rto( fheeze-dry

Phar maceuti cal Press,, 1986) which is specifjc corporat ed herein by
o of e, tRRCSURTEHATGS hSTIERES, SOBREATS Ao 8 Sarae Contaihds




-19- agents are commercially avail able, and can be produced by techni ques
known in the art. The content of the bul king agent (al so called
a cryogerwo/2012019pd1bi ze protecting agent) in the cake coRp@IPIIYNSIRES 5
preferably about 5 to 40% by nass, nore preferably about 10 to 30% by nass,
and still nore preferably about 15 to 28P8-by mass. The bul ki ng agent nay be
selected from for exanple, mannitol, sucrose, nmaltose, xylitol, glucose,
starch, antiosprdriuas a masa of xthe cabe compesitiwne endt hestrangfgsy&he t he
bul ki ng agent i n Lt ese, and mannitol can be preferably
used. fildds' o ]tglree%téf’%%&é Cg(%a{:tarf%f%’sq'of buffers include sodi um phosphat e,
di sodi um hydr ogen phpadtaitce iss pdefierably crsogemapboniphdios; thet agpaxate
phosphate, and TRI S buyffer s m xt ure, of t Qr re pf these. However,
the buff er SPRTHREY FﬁlF&d°’r%P¥h'§?§f")‘(‘aﬁ85§%aﬁ“tfirAr&P§ %gg%phg?%,ex&'f“%ﬁr um

hydr oges pbespdaicre pirdreoabLenflichy dhegeal phwitigh atiewpoenps farthblugh usivel .
When the cake conposition is forned into a suspensi OB by_bei ng di_sBersed in
a di sper si ORSHEENEMCAKe; Fempesition §lighthy eﬁﬁpaé@jsug’ 8P freqresrisath ust
the pH of the préRididaobe Bk Wikee@snBOsieidhOtheb eftPar(s fon MoRsehab! ¥

about 7. Wen the pH of the_suspension obtained by dispersing the cake
conposi ti oFefAll i FFEPEPAMHMNPPEVACY HERS (GRKF CREPERLTIQR apg) tBe | e,
about 7, apoAchfidr Pidradiuat B ddheda8H: oMBeRs i wREnOtns Neaiddispensi on i s
| ower than the desired value, i.e., about 7, a basic pH adjuster 25 is
used. ¥ t kempesiliompEnddiheteontaipgiroctiher¢aken@oNPeFihiter itambedeasily
preferably ' ChintSiddse fmﬁ?ﬁ bas| S kRe! ude
sodi um hydfgé%gﬁmﬁgﬂagggu%g%iﬁlr oXi gg Eéa clu ggﬁb%ﬁ%?%@m’gh@%ﬁu% (g)xi de,
and magnessuspéysiiaximiet Beoasepticad lyspuepamad .dritvei dentgingrefaanabey used.
30The suspension ¢ rd sing arinpi.pra f 1 0Ly . ap.active
i ngr edi ent ,ea%;?%hmo er) etdlh?a'ns%%p%én |tgLr(1: ég%nﬁgaﬁ%xg%eﬁné %glrég%) r%é’négﬂtth%%gaﬁg
conposi ti oradtatidie @nidasned rtetenielisgaae dlopeirsicostmadd udd spddabde .

conposjtion sujtably conprisin h r.ipiprazole (i.e.,.th ctiv

i ngr edH—:nt ong E“JS’%IY% 8?"?1‘?8?1?? g#ed’%%%ﬁeﬁ%?ﬂb Je{’d:@'&l‘fie Bﬁ’ﬂ?ﬁﬁﬁfﬁ’?ﬁgf‘sﬁﬁf fer,
pH WO 201264922 115G HrdPr0dné O5dstih redfn , agpdisitay 1ikeci pi ent, |ubricant,
fluidizer, disintegrant, binder, surfactant,. Qrese{lvati ve, flavgring . agent,
odor inproving agent TReoFHaR PLagBAL CAHAMEE ((WRECH 'S RAPATAENHE™ ¢ t he
contents thepeabe iddtaiter), thmatlas LaBhiersANSRsaUdang’ theédcaove. 5As the

di spersion nedia, water, or a hydrous solvent containing water and_an .
organi ¢ soFgEResitiqiseds wet%wéme@em%ﬁtd@gewgt ARt the shaps pfethft n

wat er . 5 agRk 8 Scliss A ohNClHéde 18be2SR! Sa ndttdaagorBbdiRlingehhanol ,
propanol, and isopropanol; ketones, such as acetone; ethers, such as 10

t et r ahydr oyl dndriftade ciayef opmpesiddonapg fdeserihed tHshebefexgngedge thet hanol
is particuleg r r N, £04 1, &g for the hydrous sol vent
i s not par %?%?%%33 |er%etgle1d1,m§ng |is, 1blfo% %ﬁ%%{pﬁéé?l%pr eferably .at | east 10%
by mass of the sol veRig. Pt efscealbchematimtview showingitre tshapei gfiethe used,
and 15 the di spersed .aripiprazo rei.cle r e ul i ion
in the preggﬂggl%?raw%u ve?Tg’ z%?éagrna% %e%ilrﬁﬁ] ?’(‘)ghsgtvo?é?e d%éﬁ?ae#)e arlll\é%gr fz'lg%:l e
Si ze. 25 produciy dafher el yndaiceanidakeptonpoet t iz .veThe atandiainecrhhé dhes

such as ""Etanb&')én{?lé I1I 7n %h tt]llxg h&% ESmhe es&soprg[r)l%%rolnz gtsl Sé‘ureoé ttpmlrglqéh the

opening 17 and freeze-dried, thereby molding a cake composition

~ in the container 16. The molded cake composition can be easily
removed from the container 16 by pressing the bottom surface 18.
30 The inner surface of the container is preferably sloped to
facilitate femoval of the cake composition. The angle (a’ in Fig.
7) is the same as the angle of the resulting cake composition.
The angle is preferably about 0.1 to 10 degrees and more '
preferably about 0.5 to 3 degrees. The slope may be formed

35 partially or entirely around the circumference.



20 shear honogeni zation is used. In addition to these pulverization

techni ques, a | owenergy or high-energy mll (for exanple, aroller mll)
can al so We 20eed2216se of , for exanple, controlled cryst &CIiJR212/051285 al so
possi bl e. 25A honbgeneous suspension of aripiprazole having a desired nean
particle size can be obtained by using 4l above-nenti oned net hods.

The nmean primary particle size of the aripiprazole in the suspension.is
preferably 0.1 pm orFuekhes,, thereoptan ausfiage3of ot mandaingrgévhicthdsstil |
more prefeLafidad 3 Bhe! Sdilod Rofr Ay q%dg&%ks?aﬁbg, VAYROLE that
preparation,” becausé a sustained release Tl'asting as Iong as one nonth can
be desi r abkthe obxtretiavdd amedhwi tre Sther astgeage Feamaimers candpei redusteds ( 60k ng
settling, iLnhproving ease of manufacture. revent i edl l.aggi ng 35
during inj SEETRM, 3?1%93?13%& it egg?% e&?)%tfeﬁ:e sgrg ﬁ}ﬁgj‘%f 2@6 é:%ln%agg\o

2012/ 122 1GPEH/ tH Frdn@54£8pper? br tthe middbn Stwppex psefedwddd) andl the t han
200 pm nore preferahly smaller than, 10 a still. nore pr.eferab about
4 pm or sr‘rﬁF?g ‘?“%ﬂ@ HEkA o (9% 198SY ¥e€g'é%‘f?%gé‘:rﬁ§a£ﬁ?e‘a°?}%1ﬁ’§rt ﬁ‘é&’i‘érhe 5
met hod t hal s\Wasparsé FRoEasellstdrageCabfta&nigIosi tion. The term "prinmary
particle size" refers to the particle size of each individual particle, not
the particle size of FagHiredst 84IpETT AldOV The TerMi04 CPEPe size”
refers to gaoMpbsieidedn BE ShaimBi %mé%e&?@flﬁz%éﬂﬁgathésﬁ‘étﬁdng@hﬁﬁéét ering
met hod (LLS). The particle distribution is neasured by LLS, and the nmean
particl® sife thRe qant@ineEddnRal psRVEARd gakth dre eterieputyame 19 as

A1 pi pr azobioh tHh L deRbASELIRARWPLETRLY. RRHILLR $he Cofcdl RdtiguCed by
using preferably, for exanple, an 15 inpinging jet -crystallization method
(see Japanwiew bl ¥did.n@d Patent Publication No. 2007-509153 (Transl ati on of
W2005/ 041970) file i stol - ' r I i_zatien

nmet hod that uses a %F%ﬁPg%%ééﬁﬁﬁ' §%§3§%ﬁ%§$%§§%gt§gpﬁﬁg§§f%g?%%? of

Appl i cat i onhélost@fHye 200088nér | ostlimdeCsslkeorithariinoguti shlidome 20Ltd.).
The crystal, forns, of .the aripiprazole that is contained in the suspension
may beyfhedgﬁﬁséa%"e[ H%‘?g 5F 'IF')%% ari %l"BV%z'B‘T‘ LN CRPAEEEF e cake

conposi t i oBpedhEicAilliyds thensEliconle tiBeaalipeqy godlymernhating@ s sidpeaseon i s
pref erably_about 5% mass oy..nore, nore preferably about. 10% h S .or
nore, and ?PP&Ia%d’ré; EFER WBHP &G ?%Wﬁ)ﬂ’??é’?s OBy tﬁ%r“é’:d%i‘#@é}/’ha Ny
such a sol ggectpidanty,’ eHYCEE1idtheSmag BE die wilth RBe bypéLeiigg w@ithe

vol unme of the cake after'freezeid[yingr inparts strength to the cake to
resi st 30 TRBTEERRLSS Pnthe Folowias: EF%giaeﬁﬁﬁ’enables admi ni stration with

a small er dosZ Furthegnore, the solids content of the aripiprazole in the

-

suspension is prﬁi erablly about 45% by mass or |ess, nore preferably about

40% by mass of less, any still nore preferably about 35% by mass or | ess,
si nce having UCE. a 88| ifds - ‘
' (1)
| \ I, |

20 n

In Formula (1), R' and R® are the same or different, and
each represents a hydrogen atom or a C;.¢ hydrocarbon group, where
n is an integer of 1 to 1,000. Specific examples of the
25 hydrocarbon groups represented by R! and R®? include a methyl group,
an ethyl group, a propyl group, a butyl group, a pentyl group,
and a hexyl group. When n is 2 or more, the repeating units may
be the same or different.
Specific examples of the silicone oil include dimethyl
30 polysiloxane. The silicone o0il derivative may be one in which the

substituent on the side chain of the silicone, and/or some of the



35 content achieves excellent production efficiency due to the good WO
2012/ 102216PCT/ JP2012/ 051285 -22- fluidity of the liquid during production,
and reduose 2vieiobnad on manuf act uri ng equi prent due to the/gpomeuiIzg0si ty.
The amount of ari pi prazole contained in the suspension is preferably about
0.1 g or nore, nore preferably about 0.4f%59g 5 or nore, and still nore
preferably about 0.2 g or nore, fromthe viewoint of the dose that is
necessary termhailt &in substifdartis \arebireptaceshodrttr, afoonexauplie,ead i n t he

t r eat ment afier aacaillq%gi stration into_the body. Furthernore, the amount of
ari pi pr azoP ¥FRARVEREnIT AP s FeNeEh W ef erabl y about 0.6 10 g or

| ess, nore preferabimeabolicédhédigd andl €5hiconed osilli erivdtcive ehar bl y about
0.5 g or less fromthe vi e\/\g&i?_nt of saf_etg W th resgect to the physbcal
stimul us t 8PEAENG FFoih SAMEYHT IR Ye A¥EL L EbHH PRAGNELSTHECR o8Pt on

can be prepasedsi donReKATIOYiaR@ SRihHetHl$AERSHAS - KFJEADF@)dbbRNS for
freeze-drying nmay be suitably selected. For exanple, freeze-drying can be

per f or med ByofweRS ihyy Shas-Etsphamgraat Coso Titdl-.308a PeY| &@HIS® dryi ng for
12 hours upgesat&sh (R0 DBIEESHI adIcoRpBESE AbH V. aRAUEMSL 4:0rADBR E8Fhimye
preferably about 5 td 20 Pa at a tenperature of preferably about 20 -15 to
10C and noBe5pr3feipefhigone NF Emudsion (produced byTRew ceanin@npositi on
obtained b - i h @5 ngi 65,10 r veld f t er nal
physi cal i?r%a §s arog{)épgﬁ?{édg? er glt%o,% gﬁr 'S captggpeﬁg e]?riai nt aiarll‘%)régsléts
form a0 a maed.adhhestsidmgone adil.ne cake conposition is preferably 25 about
5 Nor nore, nore pgeferably aboyt 1 . i I, referably
about 20 N or nore rSmaY%]égqeoI"foov?nc Hga'yi ‘g%/\}rﬂ)%tg f ?Lﬁgt glﬂs%é%rﬂete) I%agg%

conposi ti opatbbsulemlybiemkted) iaxgl psogueféerahlyt faosmpaot to oxrod lo®ol,i0ke, due to
vibration fromthe outsid etc. . the c onmposi.tion. can be easi|

eroved 1 BT HESTATAR LRt Tbor P PP SR haeh 5 uh e Srezparare
fromthe sEeemy20E @y aionevo.etc. Furthernore, the strength of the cake
conposition is preferably about 100 N or |ess, nore preferably about 80 N

or les® and still TBPeMpRRIRALIHIG)CabdE? Fo MeATLRIBIAT i INERHPEAR nt
for exanpl gnet batte dbposkeis® MR LilsOBt628d bih Gdﬁeclswrége%&m%é by a

di spersi on medi um when used. WO 2012/ 102216PCT/ JP2012/ 051285 -23-

The strengphetératnky dalelmoppokindesn wane ereferablydOusi vy am laggerat us for
measuri ng e a rnagh ’ lgﬂigé Testy strugents
(Shi mazu Coglwﬁl)oééaitll]ESJEISBI}.e ﬁiﬁg@%%%lﬁgtlﬁgovﬁ tc?uié lca e%gﬁégsﬁi%ﬂq}%an%gsgfed,
for exanpl sustgimeginedenng tmieghabde pgeparattiiy begpuseta orngtaingd .
verti di i =N t;0 t ] i hg; st ress
appl i g%i un%{eﬁgi&%gtr}r%a{:klgg ab ‘ﬂ%é % 8ﬁegh€£{(:a e 8%%%3%3??%@#4121&& g%g in
a cont ai netheseswangaser Ewedn the steadpelinti of silbwingesetitlimgdeimpoovigdlce
the 10 contact with t

i.licone, it 1 SS nt  t.he generation
of fine parere: ok whatpgthis. e prvelsii e, HoBhaIS Nyl diG 2VT00% | 0]
i nt o consi dajettion whea,afonnéxamplie,na paefilless shaingd by dded] lase&keng of
the cake copposition. s preferably about.100 ng or | ess, nore preterably
about 30 natBreas fabelnBrg Gis MeapPathiEhe Y ofbiht AOTHPTBeL A so
fromtfe ViguPeid HmpdRReRsRNEE pridferably edniakire thiat 200 Qngleni-at i on of
fine particles be reduced. The wei ght of generated fine particles is

pr ef er abl yPESERFaIFsRllessthamld phef aRA LT 1dL Qe 1DUsERTratdys abgHl 4t | |
more prefepgbly §hayle,3% or less relative

Here, the “mean particle size” refers to a volume mean

diameter as measured by a laser diffraction scattering method.

30 The particle distribution is measured using a laser diffraction
scattering method, and the mean particle size is calculated based
on thé particle distribution.

From the viewpoint of attaining sufficient strength to
allow the cake composition to be removed from the container used

35 for freeze drying, which is separate from the storage container,



20 to the total weight of the cake conposition. The breaki ng of
the cake conposition is evaluated in the foll ow ng manner. The cake

conposi t iwo 208/PbAGed on a sieve with a dianeter of 80 wouraerthiopansngs of 2
mm and covered with a lid at a |location 22 nmm above the sieve, and the

si eve hol ding 25 the cake conposition islesecured in a Bioshaker V-BR-36
produced by TAITEC Co., Ltd. After shaking at 300 rpmfor 10 m nutes, the
wei ght of the qoteat dhathdasripdpsedolariudgihe lcakei eompositimasdsed. The

cake composition.af the pr t invention may be 30 resuspend y di ng
the di spergi'”%%el??é’giyuﬁpﬁggdgf%ri’ﬁr 8557 °F HEO%Us fERSi BR® %%%S&\Xas?%g)ggd(’ ef ore

t he freezebgryddiy.orEmofpl eandfstiila nlbfeeprséfarabrgi abosed7§0 byt mass por pose

i ncl ude wat er (preferabl%l, distilled wat r%ﬂ, a _pol.ymer agueo sol ution,
and a sur 1BeTemiFUFAERNe 8 o T GORLRRE PEcUIR AP EEREPIn AR 26 eKon 35 i s
used-as ancompEiltion hidpieerad@y2abatt 0924 GRCKadB264 21 5 28k re 24 -

The anmount of the dispersion medi um used. for resusgendl ng the cake

conposi ti oﬁr‘i’%e?ﬂlepégf’PEu?% 1By Magst 88 1Rs%.07gdastill T PredRrAPLY er ed

subcut aneogishyt Yodl Bl MES Cok Aldsk iAher&dPWY dthehieote | ehd'@ispeabliynlof O
3 m, and nore preferably 51 to 2 nL. The series of processes

f or obt ai nthe aripdgrezplecint ;@ ldavidi aPREpITHAS 8k SUERERRHNG [ageNsf aRde
present inygotign is preferably conducted in a sterilized room The nedical
devi ce contarning the cake conposition of 10 the present invention has a
space et ween t he cdke anepusiofi theaadipipraziodeagentained rar thhosake nner
wall is treated wi.t il j V, s the e [ tion from
directly cGh .'%%sfl}%ﬁ'éﬁt ?%8 é:ﬁ?fég:(‘)arp-é@ %gg{éﬁd‘?%l%/,ot}i {n8|?:§ p%rgsi %ée to suppress
aggl oner at poefexfatdy pbpuazol B causesoby, tdred stiildomerepptefetaibdyl sbolre

i nner wal | o% t he storage container \Abep_l‘%é frgeze- ried cake co os#ti on’
i s resuspeflodd % EPTPoRET T SHEVREE™ t&?k OFGnhd3t 1M SEPSEREY pFRsent
i nventi on hAdhtLiGhieS 8Sféd¢t Prep bldodeconcaitratiionereqagiret eini thas a
specific strength that prevents the cake conposition from breaking when 20
externa phfeatoant gfie sada‘?’ema'if&]aitéﬁnaﬁﬁlt%lr?h&/v?°fiﬁe FREETHRES| ?'EIU% to be
qui ckly r egHs@Rend thaeAripschdlleh canth i Sind thBBEakE cdmpdia tibAeisf - use.
Therefore, the cake conposition of the present invention is suitably used
as a cake PEAERIARLYoAPEHE| @sed iOF defEdi Bee RFFEEEaPIB aRRAN10aF80gsOFS fect s
of Inventi 98ss, and still THErdBsticralraleyi S60wOM.31 Bi BY 1885 Gilom ¢ABPOSI tion
of the present invention has a space between the cake conposition and the
si.l i cone- t vieWReinthodr safiety ofitthaespeehgio ddet PheicaBostimyusediacthet he

frequ 1 ytkgﬁﬁs‘% %ﬁh@ﬁnﬁ?f% tJoRnW Lim&ontact the silicone, and |owers

the ri I cone W ontam nate the suspensi on when the cake
conposition is resusPamdedpibiragod¢ | contaimedainptipe caklee comppehtion dirs

active ing i e C i ped_ i e _susp t 1.esyspensi on, to be

251 ot act ROy do FRANE B e P RO PECEETS D, Folfs, | D it

2012/ 1022 1hab6dhyiR2rea/ (atPBiprazole hydrate A), and many anhydrous forms,
specifically, such as anhydrous crystal B, anhydrous crystal C,

25 anhydrous crystal D, anhydrous crystal E, anhydrous crystal F,

and anhydrous crystal G. All of these forms may be used in the
cake composition of the present invention.
The cake composition of the present invention may also

appropriately contain other components, such as a suspending

30 agent, a bulking agent, a buffer, a pH adjuster, an excipient, a
lubricant, a fluidizer, a disintegrant, a binder, a surfactant, a
preservative, a flavoring agent, an odor improving agent, and a
tonicity agent, in addition to the aripiprazole that is used as

an active ingredient.



- 25- Furthernore, because the cake conposition of the present

I nvention containing aripiprazole as an active ingredient has a specific

st r engt h,wot2omidob2180t break even when external physical pcrpestisosnss appl i ed
during production and transportation. 5 Moreover, the cake conposition can
be quickly di spersed wi thout aggl onerating-when resuspended in a dispersion
medium at the tinme of use. Brief Description of Drawings 10Fig. 1 is a
sectional view ill uTheaddditiores ewlyobentidsefdiscloabdchanispanegei nge.

usd, '° BaSRanRl eafet WK GRIGITNG oG R TS RES B Cthamer

15 syri ngewekodhm4iany)of use. Fig. 4 is a sectional view
showi ng the dual chanber syringe _at the ting of use Fig. 5is

a schematic di agram e R t:ft“itnﬁfat’(ﬁl'?‘i‘ﬁﬁq“@amgcﬁﬂ%ﬁfcoiﬁb&et F8kehaving - a

sl oped si deompbdfeon 4@FpPeréraly? aboliend! i Ctslirg dp nhbySdddinioie a
cylindrical cake conposition having a sloped side surface and raised top
surface. Ppreferably apoyt ¥ tQ 3¢ dohagas: c Fredgrablie | $XAMRLeS R one

embodi ment sﬁgpéﬁ@irﬁ:f'%%n?.g PnERMA ORI umVBh £ostynetBRaEST fuldy) 25 the

storage contarner, "used for preparing the cylindrical cake conposition.
Fig. 8 is hydcoeypnanyldedduiose | |qarboxymathplreldydogenent of the shape of a

cont ai ner, ' ' e 296 S ]@n% or eparing
t he cake c?%%%%pﬁ%%%g%g%gﬂgo%h h%'% |l(5.ﬂ9%c?s a s%dt Fgl[r%al Vi ew
of thel@chepdyvinyimggratidbhestomta mjxdnee eph ctWwomont mofetdie emes of a
contai ner, which is.separa fromt o] t al ner ed f Lepari ng
the oyl naPeeToEL et gusBeretis Bdeih 3575500 SREe: PS puntSF ot B3 HR
Fig. 10 i scarpbojmstigiicediulbee sarde polyfrangl pfridid doakecan pesfidriably be

prepared in Eéarrpl e 1. Fig. 11 is a photograph of the side
surface of Yffi®- cake conposition prepared in Exanple 6. 5 Description of

Enbodi nents Exanpl examples of other suspending agents suited for use as

15 the wvehicle for the aripiprazole include various polymers, low
molecular oligomers, natural products, and surfactants (both
nonionic and ionié). Specificvexamples include cetylpyridinium
chloride, gelatin, casein, lecithin (phosphatide), dextran,

-glycerol; gum'acacia, choiesterol, tragacanth, stear%c acid,

20 Dbenzalkonium chloride, calcium stearate, glyceryl monostearate,
cetostearyl alcohol, cetomacrogol emulsifying wax, sorbitan ester,
polyoxyethylenealkyl ether (for example, a macrogol ether such as
cetomacrogol 1000), a polyoxyethylene castor oil derivative, and
a polyoxyethylenesorbitan fatty acid ester (for example,

25 commercially available Tweens®, including Tween20® and Tween80®
(produced by ICI Specialty Chemicals)). Other examples include
polyethylene glycols (for example, Carbowaxes 3350® and 1450®,
and Carbopol 934® (produced by Union Carbide)),
dodecyltrimethylammonium bromide, polyoxyethylene stearate,

30 colloidal silicon dioxide, phosphate, sodium dodecyl sulfate,
carboxymethylcellulose calcium, hydroxypropylcellulose (for
example, HPC, HPC-SL, and HPC-L), methylcelluldse,
hydroxyethylcellulose, hydroxypropylcellulose,
hydroxypropylmethyl-cellulose phthalate, noncrystalline cellulbse,

35 magnesium aluminum silicate, triethanolamine, polyvinyl alcohol



The present invention is described belowin nore detail with reference to
Exanpl es and Conparative Exanples. It should be 10 understood, however,

t hat the woesent2ilgvention is not linted to the foll owpogserhgdinents.
Exanmple 1 The conponents shown bel ow were individually dissolved 15 or
suspended in water to prepare a di spersilsr containing the conponents in the
foll owing amounts per 1 nL of the final dispersion: 12.48 ng of

car boxynet h§VALeldthydsee 62ide-fpruhldenyde of-(11.113, Agteframedhydbutyiir ogen
phosphat e nohydr ate, _an 12.0 of arjniprazole hydrate.. Th S
adj ust ed th%;b tpﬁ%rﬁn‘ E?\fssoodcln Q h?ﬁr@#%é#’oa' SGpB¥Sbal. ?ﬁlﬁs%ggg%e sion
was prel i npobsxdmerul(¥ori edanpliet,h PaAubbgies E68® andaFy0s® mgehz are
(dearm x,_ produced_by M Techniqye Co.,.Ltd. and then repeatedly wet

bul vor | 2edPhph Conagher, o At pofopiHi dnd sRoRNLER WRIG) ol 550 bar
to a nmean Bge1ednting € a3kd Ckdwnd 4 €br! 8gsmpie t retebii®rashecand suspensi on
of about 30% ari pi prazole. About 1.7 nL of the suspensjon prepared above
(cont ai ni n§ohexating] §O&H. oyhigh &y §§5F%§u%qﬁ?§egg-eﬂki?ﬂii93é{mers

pol yet hyl eggr PRl &3 oR RAE1 SorfihRNBCRAGRVI G G Tp)r@ﬁ?ieﬁé dekide amaf ace

sl oped at an angle of 2 and having a bottom surface with a thickness of 1
mm or | essethypkens pxdidaeko eihilenedsdanine o Rrpducedoby| BAYY dvapdosteof a

freeze-dri Aaguch t the bott |.Si 4y e omt he
out si de. Tﬁgq%nt a%trrllérbg%%%% m%ﬁggébéuspen%aoﬁm\%gﬁtg%%%%r%21 i:lt %ga

f r eezel@r ydimymist 33 phoephat Hivlal yeerol damg dipatiyd suyfosucianatiehéBOSS) ow t o
obtain a 6 0 - Zf Lt

t heoreti ca?pgc::%% en'éIl %(%)’% &ar'?ﬁs:)dr:%z gglg%égﬁbey (Z%msefc ?g%ggﬁ?o%m% ag%gﬁ% "T7%
by mass. Thtabkyhiestersakf sodjwsiduldivosheadinateappiomr exanpleaneAehatondTe®,
substantial ]y the sang a he volu oriainally inserted, with only a
Stohe s | Heho Bdgthel et OFna0at i SR soanBR TR e (iaileBbur 1 700
mm Fig. 18mshiyén Typhaindd@) ppiDuporihereake swiiumsilhuepl sylkbatEher mal
treatment: The product was frozen by bein i ntalned a out -40C for at
| east ¥ hoBFgc.luged 0¥) DBPPRE}y THAFoRg: Xpe? ;TG"IHF\?#‘HS% p?a:'g’rﬂtﬁ’ﬁﬁed for at

| east 24 1QubpeHstedt paBalibEd esp ®Rbhahahll HLaPLr dredesehs apoutoe §& under a
pressure of about 20 Pa or |ess. The _obt ai ned cake _conpasition

was renoveBiXEwrgs (9fe SHCESER ¢ SEEATALAANd FICTOERALSHRF RS o RTRERCEH MHape

such that ghgad OmSY BCEs¥RonyBne8dxPPo 2y M Tyariot e (A1se ’kiRfm! bgui d
| evel , 15 -and the side surface was sl opedyat an angle of 1 or nore. O her

cake conpoSitinoHiE®hospirchactant 1&nEBuLPYinethemiicad spedbankard. TRENRedli t s
showed,d Nak-ghds@ls 52468K FpradiRAY blyOBRodE! rrdcll3edabinp S mm or more. The

st r engt e obt al ne e conposition was 20 ‘neasured using an
Aut ogr aph AGisHa70H: (GONSEH: TEHAGHO B4 CHeREX2s ( pBhduat, PYCEaptnan i kadakhy

Dot tom  Theo ek AR N AR RENA AR, A W B- ol iERRRBE A0C o

decyl-f-D-maltopyranoside; n-dodecyl-{3-D-glucopyranoside; n-

dodecyl-fR-D-maltoside; heptanoyl-N-methylglucamide; n-heptyl-{-D-
25 glucopyranoside; n-heptyl-p-D-thioglucoside; n-hexyl-p-D-
glucopyranoside; nonanoyl-N-methylglucamide; n-nonyl-p-D-
glucopyranoside; octanoyl-N-methylglucamide; n-qctyl—B—D-
glucopyranoside; and octyl?B-D—thioglucopyranoside.
Most of these suspending agents are known
30 pharmaceutical excipients, and are described in detail in the
Handbook of Pharmaceutical Excipients, co-published by the
American Pharmaceutical Association and The Pharmaceutical
Society of Great Britain (The Pharmaceutical Press, 1986), which

is specifically incorporated herein by reference. The suspending>



25The cake conposition obtained in Exanple 1 had a relatively high strength
of 49 N. Therefore, the freeze-dried cake conposition was easily renoved
fromthe WORDEV192216Wi t hout bei ng broken when ej ect ed fr @QTURIZOFILE ner .
The cake conposition obtained in Exanple 1 was 30 characterized by slight
swel ling when freeze-dried. In Exanple 1194 he inner side surface of the

pl astic contai ner was sloped. Therefore, by using a container that could be
def or ned bpgents sirey commebeialbiy svefideblet hand raaay bedpreduestk ®Yconposi ti on
was easily,renoved fromthe cqntajiner wthout the necessity of 35 using

ot her novabPEMPEAYSS ?%lf’wéj Jé%tﬂ}\eg%f%é cake conposition from WO

2012/ 102216PCT/ JP20The06d2Bént 2% thbhebuliniray ragendr (appd yealded mel ease agent
to the inner surface of the contaginer, while retaining jts freeze-dried
Shape. ! r onCRF IR TATZORBHE L oo bahg) auest | T Bebdakd GoirRAEIh' £
Silicom zegr&yétrawy about 5 to 40%D®Y fass| Nidre Prefedabl Piatidt aoneoNF

Emul si on (Br oduced by Dow Corni ng Corﬁorat i on% was diluted to_various
concent r at 8AsPHiNasSHuePHi sblllhmiare PReferabln APyt lant? 2 5h ¥h8SHr epar ed

was 10 app'rhédbﬁﬂth%éﬂh@tﬁﬁtsﬁé&"t&es@l@@@éddfﬁdﬁﬂ,t &ord@xafple X M2R@tB1106 MM
I nner area 4, 660 , capaci tJY' 16,309 nmmB), and the water was evaporated to
dryness at supbose 3@@dtose, xylitol, gipeose}aRechoi PndpsPFtalo ORedi nner

surface of .t Beufl 355 RS oBUAGEd fdLEnR¥e O HIWRG el ethe NRi1 IS ﬁ?@n‘@fié he
glass 15 tube wth nethyl isobutyl ketone, and then neasuring tThe solution

usi ng W anoki timigkest o thespeand menaitol t gambesiprefesabyiatged.anp under

the foll ow ng condity S v - I AR, 50
to 80C, 40 sec 20 AS ?‘%%Fa‘%f%o%%ﬁ, s, 88 %’g?}m’géz%ﬁ‘g%]u‘% %8%%5812%%&%’ |
Cl eani ng: 2i8684m Hydegefophosphate] sedigm ddwdnegesi phosphattee Cake
Conposi tion 25A suspension,_cont al ni h 30% ar i pi o) 1th. a n
particle sP?gaﬁ?llﬂr.'P ﬁP&EEepraengda&é{g%aﬁaggrﬁézoeﬁ re Q{l:l% t(lﬁfg es%é)rrlérn%lﬁﬁgr as
i n Exanpl eof thesd! aHowaverkeheobpfset i i .not limited to tHemeGaked sodium
conposjtion was transferred fromthe 5 astjc, contajner._.to & i J.i coni zed

Syr | ngS pr SRAEBRAES (USORTEEPHHIRAED RNIBPAAte, b Eori B THRESOER wi t hi n
the syringghodphéed Hrdl Preferably used.

When the cake composition is formed into a suspension

by being dispersed in a dispersion medium at the time of use, the

' pH adjuster is used to adjust the pH of the aripiprazole

20 suspension to about 6 to.7.5, preferably about 7. When the pH of
the suspension obtained by dispersing the cake composition in a
‘dispersion medium is higher than the desired value, i.e., about 7,
an acidic pH adjuster is used. When the pH of the suspension is
lower than the desired value, i.e., about 7, a basic pH adjuster

25 is used. As the acidic pH adjuster, hydrochloric acid or acetic
acid, preferably hydrochloric acid is used. Examples of basic
adjusters include sodium hydroxide, potassium hydroxide, calcium
carbonate, magnesium oxide, and magnesium hydroxide. Among these,
sodium hydroxide is preferably used.

30 _ The suspension comprising aripiprazole before freeze-
drying as an active ingredient, which is the suspension being
used for preparing the cake coﬁposition, can be obtaihed by
mixing a dispersion medium with a composition suitably comprising
the aripiprazole (i.e., the active ingredient), the

35 aforementioned suspending.agent, bulking agent, buffer, pH



ai rtightness during storage, the stopper was characterized by being
slightly larger than the inner dianeter of the syringe and being slidable
due to siwpeorel0glls applied to the inner side surface ofCrie2MypiRgfe. The
cake conposition was transferred into 35 the syringe, and then stored at
roomtenperature for about 1 WO 2012/ 1-:02»16PCT/ JP2012/ 051285 -29- nonth.
The anpunt of silicone oil in the cake conposition was determ ned by
extracti ngaéju%%p@’@ﬂme@t thbrigrate ofpeidizesn dashatesrant. hbﬁﬂﬁﬂﬁyl

I sobut yl n o] I

using an a? %%P%c% &)’ SEe g sq@ct ?cl)%rg?]émé hé/dedts Bub¥ # er gs Qégﬁ

about 1 rmnbm.citqemhe am)rptimthdm mssu@lswpmmdleu thatbthe ®nrtbnb$ vvater,
and the patticle si.ze in the_.sus nsLg LN Iaser
diffracti o%ﬁﬁﬁ??ﬁ i éis?)?elrén% "S/zd%r%lr?oguce%‘%es aﬁi’s Bé&(%‘%’or ‘ation

(SALD- ®00J or 10 SAlsDtBé.Qﬁ)spe‘i’rs&orremedrtae.rm\rﬁtewasorloalehyadrcmsr ebilaent ve

I ndex of 2.00, to 201, wat er as the yremen diumin.a

circul ati oﬁoﬁEﬂn”@eﬁ’é‘FﬁFe %é’r§3§58n§?3&f’r%a sEfifCat € fB92P i nut e

with an ul bp2cent Gedre SREEIES Glisiblehetth ardtes . pEKhnplées siteteatial yzer,
and the nean particle size of the sonjcated 15 suspension was neasured in
the same naRAERIRAIGOEOLEHeBIGHH AR methanol, ethapgd). o PTORARRN ARG ean

particle 5h§8p9<§ e?f{dlpl REe@ERES, NRIH asl h8BESHLY Wihdrst Ngusgent rati on of
silicone oil ﬁ) d'to the syringe, the anount of silicone oil on the

syri ngkd tﬁ@tﬁmoﬂblﬁ‘@pl dimeihwdiformenide 1 _anshmHx4uses gehereathe QFringe 20
contai ni ngyjage Ca&ﬁl %&peélﬁmﬁla&@?nbwf@ffeﬁurxﬁeaalqoﬁ@wﬁom%en of the

cake conpositioh, the nean particle size of aripiprazole after
resuspensi vaed @ zo@zhyczg%mw\@mo;ga/ oot asgrticgdarlyabiei tedzx angl &s No.

Mean partighe size of BrbPLRIBAP'R 1akPe1oHRERIENRCERL So1vent .

Preferably, a wet pulverization technique is used, and

15 the dispersed aripiprazole particles are subjected to
pulverization in the presence of a pulverization medium to have a
desired mean particle size. o

Preferably, an antiseptic wet pulverization technique,
such as wet ball milling, highfpressure homogenization, or high-

20 shear homogenization is used. In addition to these pulverizatidn
techniques, a low-energy or high-energy mill (for example, a
roller mill) can also be used. i ]

Use of, for example, controlled crystallizétion is also
possible.

25 A homogeneous suspension of aripiprazole having a
desired mean particle size can be obtained by using the above-
mentioned methods.

The mean primary particle size of the aripiprazdle in
the suspension is preferably 0.1 pm or larger, more preferably

30 0.5 pm or larger, and still more preferably 1.5 um or larger in a
sustained-release injectable preparation, because a sustained
release lasting as long as one month can be desirably obtained
with these ranges. From the standpoint of slowing settling,
improving ease of manufacture, and preventing needle clogging

35 during injections, the mean particle size of the aripiprazole in



freeze- drying (iiinm Concentration of silicone oil in the emulsion (% by
mass) Amount of silicone oil on the syringe (4100 mm 2) One-nonth storage

at room twOperatuie Anount of silicone oil in the c&K&Jeuwnpo3i28y on
after resuspension (1.4100 ng of the active ingredient) Mean particle size
of aripiprazole (gm Wthout Utraszitc treatnent Wth ultrasonic

treatment 2-1
the suspension is preferably smaller than 200 pm, more preferably

smaller than 10 ym, and still more preferably about 4 um or
smaller.

The “mean particle size” can be measured using the same

5 method that was used to measure the cake composition. The term

“primary particle size” refers to the particle size of each
individual particle, not the particle size of agglomerated
particles. '

The “mean particle size” refers to a volume mean

10 diameter as measured by a laser-light scattering method (LLS).
The particle distribution is measured by LLS, and the mean
particle size is calculated based on the particle distribution.

Aripiprazole with the desired mean primary particle
size can be produced by using preferably, for example, an

15 impinging jet crystallization method (see Japanese Unexamined
Patent Publication No. 2007-509153 (Translation of W02005/041970)
filqd by‘Bristol-Myers Squibb), or a wet pulverization method
that uses a high—pressure_homogenizer (see Japanese Patent
Application.No. 2007-200088 filed by Otsuka Pharmaceutical Co.,

20 Ltd.). ’ '

’ The crystal-forms of the aripiprazole that is contained
in the suspension may be the same as those of the aripiprazole
contained in the cake composition. 7

The solids content of the aripiprazole in the

25 suspension is preferably about 5% by mass or more, more
preferably about 10% by mass or more, and still more preferably
about 20% by mass or more, since having such a solids content
reduces the size of the syringe by reducing the volume of the
cake after freeze-drying, imparts strength to the cake to resist

30 the generation of fine particles, and enables administration with
a smaller dose. Furthermore, the solids content of the
aripiprazole in the suspension is preferably about 45% by mass or
less, more preferably about 40% by mass or less, and still more
preferably about 35% by mass or less, since having such a solids

35 content achieves excellent production efficiency due to the good
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fluidity of the liquid during production, and reduces the load on
manufacturing equipment due to the low viscosity.

The amount of aripiprazole contained in the suspension
is preferably about 0.1 g or more, more preferably about 0.15 g

5 or more, and still more preferably about 0.2 g or more, from the
viewpoint of the dose that is necessary to maintain the effective
blood concentration required in the treatment after
administration into the body. Furthermore, the amount of
aripiprazole contained in the suspension is preferably about 0.6

10 g or less, more preferably about 0.55 g or less, and still more
preferably about 0.5 g or less from the viewpoint of safety with
respect to the physical stimulus to the body when administered at
one time.

The cake composition can be prepared by freeze-drying

15 the suspension. The conditions for freeze-drying may be suitably
selected. For example, freeze-drying can be performed by freezing
the suspension at -50 to -30°C, followed by drying for 12 hours
under reduced pressure of préferably about 5 to 40 Pa and more
preferably about 5 to 20 Pa at a temperature of preferably about

20 -15 to 10°C and more preferably about -10 to 5°C.

The cake composition obtained by freeze-drying the
suspension does not break even if external physical impacts are
applied thereto, and is capable of maintaining its form as a mass.

The strength of the cake composition is preferably

25 about 5 N or more, more preferably about 10 N or more, and still
more preferably about 20 N or more from the following viewpoiht.
That is, the cake composition does not break during_production,
transport, or the like due to vibration from the outside, etc.;
the cake composition can be easily removed from the container

30 ' used for freeze drying, which is separate from the storage
container; etc. Furthermore, the strength of the cake composition
is preferably about 100 N or less, more preferably about 80 N or

- less, and still more preferably about 50 N or less, from the
viewpoint, for example, that the cake composition can be quickly

35 suépended by a dispersion medium when used.
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The strength of the cake composition can be measured
using an apparatus for measuring stress, such as an Autograph AG-
I Universal Testing Instruments (Shimazu Corporation) . The
strength of the cake composition is measured, for example, by
5 pinching and pressing the cake composition in the vertical
direction (i.e., from the top and bottom) and measuring the
stress applied until it breaks.
When the cake composition is stored in a container
whose inner wall is treated with silicone, in order to reduce the
10 contact with the silicone, it is necessary to prevent the
generation of fine particles due to impacts applied during
transport, etc. Taking this into consideration, the amount of
fine particles formed by the breaking of the cake composition is
preferably about 100 mg or less, more preferably about 30 mg or
15 less, and still more preferably about 10 mg or less. Also from
-the viewpoint of appearance, it is preferable that the generation
of fine particles be reduced. The weight of generated fine
particles is preferably about 25% or less, more preferably about
10% or less, and still more preferably about 3% or less relative
20 to the total weight of the cake composition. |
_ The breaking of the cake composition is evaluated in
the following manner. The cake composition is placed on a sieve
with a diameter of 80 mm and openings of 2 mm, and covered with a
1id at a location 22 mm above the sieve, and the sieve holding
25 the cake composition is secured in a Bioshaker V-BR-36 produced
by TAITEC Co., Ltd. After shaking at 300 rpm for 10 minutes, the
weight of the powder that has passed through the sieve is
measured.
The cake compoSition of the present invention may be
30 resuspended by adding the dispersion medium used to prepare the
suspension that was used before the freeze—drying. Examples of
the dispersion media used for this purpose include watér
(preferably, distilled water), a polymer aqueous solution, and a
surfactant aqueous solution. The resulting resuspended solution

35 1is used as an injection liquid.



42.02.02-9 0.515- 2.1 2.1 Reference Exanpl e 022D 2.1 Results

and Di scussion As shown in Table 1, the amobunt of silicone oil in the 5

r esuspended 20ek®2nenposi ti ons vari ed according to the cegegrtnabiss of
silicone oil in the enulsion applied. In addition, -even when
the concentration of silicone oil in thegwul sion applied was 0% silicone

oil was detected in the cake conposition (Reference Exanple). This was
probably 10 because Theeamounic @mfe thel dbspersiain meddnmaused fiar t he st opper

had transferred to.the _cake conpositi.on, However, because ihe .c

CoNnposi t i oﬁeﬁﬁﬁp%f‘%’tf’rﬂ/g?? pake cquposthiop s srho(rg(f ggg%%gug%rs% ﬁblggl%lgﬁ Banpl e
1, which nmiehgi &&dit lkanc bat adhimifs telredc aldbcdtaaRisiliyoor Wit tranuscalaphet ,

t he amount _of silicone oil _n xed i

A A A IR, FECRM R OB Il IR
observegl i A apy2Gh t he syringes prepared using various
The series of processes-for obtaining a medical device
containing the cake composition of the present invention is
preferably conducted in a sterilized room.
The medical device containing the cake composition of

10 the present invention has a space between the cake composition
and the storage container whose inner wall is treated with
silicone. This prevents the cake composition from directly
contacting the silicone. Accordingly, it is possible to suppress
agglomeration of aripiprazole caused by the silicone applied to

15 the inner wall of the storage container when the freeze-dried
cake composition is resuspended after long-term storage.

The cake composition of the present invention that
domprises‘aripiprQZOIe as an active ingredient has a specific
- strength that prevents the cake composition from breaking when

20 external physical impacts are'applied and allows the cake
composition to be quickly resuspended when mixed with a
dispersion medium at the time of use. "Therefore, the cake
composition of the present invention is suitably used as a cake
composition enclosed in a medical device.

25

Advantageous Effects of Invention
The medical device containing the cake composition of
the present invention has a space between the cake composition
and the silicone-treated inner wall of the storage container.

30 This reduces the frequency that the cake composition will contact
the silicone, and lowers the risk that silicone will contamihate
the suspension when the cake composition is resuspended. This
allows the aripiprazole, which is an active ingredient contained
in the suspension after the resuspension, to be satisfactorily

35 redispersed without agglomerating.



concentrations of the silicone oil enmulsions in Exanples 2-1 to

W2012/ 102216PCT/ JP2012/ 051285 -31- 2-9. Aggloneration of particles due to
si |l i cone WPI20RA26 confirmed by a reduction of the par PCETIR2R/HAH28N t he
measur enent under ultrasonic irradiation. The particle size was neasured
before and after ultrasonic irradiati om2%nhd no change was 5 observed in
the particle size therebetween. Accordingly, it was determ ned that no
aggl oner ati on had ofsgthewmors.apecauge the cake composition efpdhei on

cont ai ni ng Q i ninr I repar i : 1 er
2o i 0 Danprosdhe ThyFRE1oh 4D Srlffocthdle 88 A Ad Y SafRaTERe
chanber syhasge spddific shnemgth.adtt wildfndtl bneaks evhovwhem €¥tg@rnal

(capacity of the chanber in '%i.t ake conpositian I X out
57000 ) BlEa T RS ded il RO BIBAT O AIBE +ERRGRSEfar R
Fi g. 1 svasMbrédwesk Uthegchke csingmsdtdan oah Heel.quiickey dbspérsled’ witthoat wat er

was inserted jnto the syringe, an end_stopper. 5 was fitted using.the. sl eeve
cap et hodSSFHNSEATIRg, MO SBHPERPo L8 dk SRS EIPRI BROLH Atndhebify
freeze-drybfagus&, a plastic container was renoved fromthe plastic container

by pressing the bottom surface of the plastic container, and directly
transferred to a space on a mddle stopper 4 as shown in Fig. 1 in the

syringe inBMégm%ﬁEtw@ﬁ b I AGgsA front stopper 3 as shown in Fig. 1
was fitted using 25 the sleeve cap nethod. A front assenbly 12 as shown in

Fig. @as fitted ofiig-t hel®y iSegEioBabpriavh idlpstrating ang iempediéserti ni ng
the cake CBFDQS&G%P%#%BQ agyPifyenzol e as an active ingredient. The
ume of the

apparent vo cake conposition was about 60% of the capacity of
t he storage contai nEigef 2the grsecitippal J0iew shoydngt bhe cdiygslcichpmbert he

chanber in L t ke, |Lion was encl osed). The end stopper was
sgﬁ%{i%en J}:et?@ %%@8”’&9 de!,

pressed by ger to allow water as a redispersion nediumto flowinto

t he chanber A in whiFdh.t Beisakeectipoal t virw whowdng| thedluadf ichambexi ng, the
syrin was vllgé)ro sl%l slﬁaken%go achi eve conplete 35 resuspension. The end
st opper” waSYPHaS &t %9 he"end (5 %xpel the WO

2012/ 102216PCT/ JP20¥25054 285 a I2cttiwdati vibdw fshowdnr the tdweals vhamger The
anount of nedjcinal, flui _rema%' ning in the syringe was neasured and found
to be abouf¥Y58E"9% azfo% ?é‘B%LR K1:4 on average).- This is the amount of

medi ci nal fluid renmigi.ng id 4 Rehemgéps @fadrm shopseratiily tahe front
assenbly, i.e., the so-called dead space of the outlet. It was considered

that the pFPEHIIeralyCrkgeCHoRetd@ bParing Hetippeds Gify PEHGemed t he
functiggs required fqh, agni &iStdchen@Bic diagram illustrating a

cylindrical cake composition havihgra sloped side surface and
raised top surface. ' |
Fig. 7 is a schematic diagram illustrating one
embodiment of the shape of a container, which is separate from
25 the storage container, used for preparing the cylindrical cake
composition. |
Fig. 8 is a schematic diagram illustrating one
embodiment of the shape of a container, which is separate from
the storage container, used for preparing the cake cylindrical
30 composition.
Fig. 9 is a sectional view of the schematic diagram
illustrating one embodiment of the shape of a'container, which is
separate from the. storage container, used for preparing the

cylindrical cake composition.



Li kewi se, using a prefilled syringe in which the cake 10 conposition
containing aripiprazole as an active ingredient was encl osed, the end

st opper wae 28120mbmepressed to all ow water as a redi sper pcongprmadvsnsi o fl ow
into a front chanber for about 5 seconds. Wthout shaking the syringe.at
all, the end stopper was pressed to the-zd to expel the suspension from
the syringe. 15The anpunt of nedicinal fluid remaining in the syringe was
measured and found Fagbel@bimita Photogfapmpf dheusi8é swriaceawdr fhe)cakhe
amount of medicinal fluid remaini in the gaps of the stopper and the
front asseffBP ?SJIr]t.Jé’.n, pgrﬁgag%&r?le{} |ﬁ§%'“8§8d£ space of the outlet, was about 38
mg on average. Sincgighel20is\d iphgtogRaphf thek etide adartiack/ ofy thahcake was
obt ai ned bé subtracti n% 38 frgqm85 ng, remained in the syringe. However,
it was conSPHROSHIGPLERBTYT 1 E*APLE b nge obtai ned by this nethod was
satisfagtory to performthe functions required for adm nistration. 25
Exampl e 4 The conponents _shown bel ow were individually dissolved or
‘suspended Pas@BiRfiqn ofr ERRP@INEiSsper si on contai ning the conponents in the

follow ng ppRWiss per 1 nmL of the final 30 dispersion: 8.32 ng of
car boxynet hyl ‘cel lul ose, 4.16 ng of mannitol, 0.74 of sodi um di hydr ogen
phosphat e nonohydr at Ehe spresepd. anpgnbiomdsyidesarbped dn mpge Aetpd

adjusted tQ. i.t.h j Xl : | ShUEP ion
was preli mgﬁgir??%f%rtﬁw\?teer F?g%;‘é/&m@]f@égagé ﬁlgmg%alé tele;’re F (}){talg%/e%b%ge%?zer e
(d earh0 x, updetsioms bhoweTer hritlate theOpeedont Cavesrdon P2 iy J5rdgsd- 83-

Co., Ltd.) Fh%ngo%{gvri&rgggﬁﬁ#&%g%&t pul verized with a high- pressure

honogeni ze praduce 550 bar to a nmean particle size of 3 pm
or less to thereby produce a suspension containing about 20 nmass% )
ari pi prazol e. 5About 2 nL of the suspension prepared above (containing
about 400 MEXAPAL; b prazole) was inserted into a pol yet hyl ene- nol ded

pl astic contai ner hayh8gcéipondnts Shékn BEloWC Feb Opedhi vildual 1§ngi esefved and
havi ng. a bottom surface with a thickness of _1 mmor |ess, fhe caontainer

bei ng Hef oPRaBREPEYUIeL inoWateh, o PTEPALEi driifPersirge santRinRS Ho8uct

t her ef r om whRPohdir Gt @R SESL BSALNR SmBLAES §skrf IOMLE BE €M Sfdfal The
cont ai ner containing the suspension was transferred to a freeze-dryer, and

freeze- dri 64SReEHIAM nd 281G f FELIEYRETIBEY IRHIBHOES - 0Bt ot "% Hake
conposi ti ORandifoi NGONY! hGgabs COIH R d@ﬁy@fé&ﬁ&ﬁ&?ﬁah@ hOCoERIAtEY and
conposi tion was about 77% by nmass. The obtained cake conposition had an
appar ent v8ian® ndnf wxipinparels iydrptene ThenbHawas rdinsitede tor abewall y
insertgd, %Eﬂ %;%8 §;|dk Pigdncrease being observed. Thus, the apparent
vol ume was about 72, (5‘ rm’g ‘ _ _ 7 a
This suspension was preliminarily pulverized with a
high-shear rotary homogenizer (Clearmix, produced by M Technique
Co., Ltd.), and then répeatedly wet pulverized with a high-
pressure homogenizer (produced by Niro) at 550 bar to a mean
25 particle size of 3 pm or less to thereby produce a suspension of
about 30% aripiprazole.
About 1.7 mL of the suspension prepared above
(containing about 510 mg of aripiprazole) was inserted into a
polyethylene-molded plastic container having an inner side
30 surface sloped at an angle of 2° and having a bottom surface with
" a thickness of 1 mm or less, the container being deformable so as
to allow ejection of a freeze-dried product therefrom when the’
bottom- surface is pressed from the outside. The container
containing the suspension was transferred to a freeze-dryer, and

35 freeze-dried according to the cycle described below to obtain a



(a) Thermal treatnent: The product was frozen by being maintained 20 at
about -40C for at least 3 hours. (b) Primary drying: Primary drying was
cont i nuedwbanizat2iieast 24 hours at an increased shel f tegpgeativna2ed about
-5C under a pressure of about 20 Pa or |ess. The obtai ned cake conposition
was renmoved fromthe 25 plastic contai nez7by pressing the bottom surface of
the plastic container. The cake conposition was easily renoved fromthe
cont ai ner whké econgdomiiniiong. i (Thef thegretlidadd cohépnt f oD mudipiprazobhe Torthe ner

wi t hout the_pecessity,.of using.othe vahl e par far. ejecting the cake
CONposi t i oﬁaﬁ‘? o?ﬂ“l%é&&ﬂ?a‘i’?\%?abc? Qazglg&%gm S%O rer eozit.[’stea lé%(eanf: ag% t he i nner
surface of cohipositiion had. an Rxpparetit Yoluhe® thal was substantiallk shepensi on

cont ai ni ng about 30 mass% ari pi prazql e, was prepar, in.the sa manner as
n Exanpl 058 1 16, SHUHS IO SI9Y GRSREPd S CBUPREY ot SR T o
Suspensy ongnELEd s rﬂéiﬂgabsb@r\ﬂéa. Vhigd) 1 A0 2ppEP6Tt Wi Has28bou4-

mass% 20 mass% gnd 30 mass% aripi prazol e. These suspensi ons were
freeze-dri &d79h e JHie ABnARPWRA iBRotegrpPR af (e PkPnCeERRsition.

conposi tiopgy Fidint2 388 ¥Ren e ﬁ@?r@&ué@ Rl erzehhBy 0B Bl i@k ened
conpositions fromthe containers. 5Table 2 Exanple No. Concentration of

ari pi prazoht #Bowly -#0S6)fSt rcdndehst N} hwms«al fromthe container 5-1 10.5
6.90 Smoot bhy peRUEA ari eyl e GRRYR a6 ng Jiefs T¥nRinued for at least 24

10 hours at an increased shelf temperature of about -5°C under a
pressure of about 20 Pa or less.

The obtained cake composition was removed from the
plastic container. The cake composition had a shape such that the
top surface was raised by 2 mm from the inserted liquid level,

15 and the side surface was sloped at an angle of 1° or more. Other
cake compositions prepared simultaneously were also measured. The
results showed that all of the cake compositions were raised by
0.5 mm or more. ‘

The strength of the obtained cake composition was

20 measured using an'Autograph AG-I Universal Testihg Instrumehts
(Shimadzu Corporation) by sandwiching and pressing the cake
composition of Fig. 6 from the top and bottom. The cake
composition had a strength of 49 N.

Results and Discussion

25 The cake composition obtained in Example 1 had a
relatively high strength of 49 N. Therefore, the freeze-dried
cake composition was easily removed from the container without

~ being broken when ejected from the container.

The cake composition obtained in Example 1 was

30 characterized by slight swelling when freeze-dried. In Example 1,
the inner side surface of the plastic container was sloped.
Therefore, by using a container that could be deformed by
pressing the bottom surface, the ffeeze-dried cake composition
was easily removed from the container without the necessity of

35 using other movable parts for ejecting the cake composition from



42.29 Snoothly renoved fromthe container. 5-3 32.5 48.98 Snoot hly renoved
fromthe container. Results and Di scussion Each of the

ari pi pra2speororiezdsni ng cake conpositions obtai ned by fPEEGR20d2/Y31285 i n a

pl astic container was renoved from 10 the plastic container by pressing the
bottom surface of the plastic container-281| of the cake conpositions
obtained in Exanples 5-1 to 5-3 were easily renoved fromthe containers.

The strengtheotontainesk ercappbizing gnsedpase mapndy tor Ehe cinpgy syrfase of
measur ed “%?Qgc@ﬂlha%te‘}gr@ﬂ*ﬂlé%éta‘i?fl EXE% Eféédé}%rh@été o wh PRiFRAZU
Corporation) in e same manneras I n anple 1. The cake conposition
produced byhescontdimersuspensi on cont ai ni ng about 10 nass% ari pi prazol e
prepared in Exanple 5-1 had a strength of about 7 N. Even when the
container is configured to allow easy renoval, the cake conposition nust
have sge stExnglbs 201 #tx@wl e 6 A contai ner as described in

Exanple 1 s_produyced u ene, and a cake conposition was

pr oduced im,atﬂ’go‘g oﬁ’aﬁﬁeg‘g'lag rﬁzl%%a#ﬁfénq 25The cake conposition

obt ai ned by freeze- db&d:'@oﬁﬂlnb@d@ asbk CpLMdiaidite NRSEREIPMA (bresutde
pl astic cont ai ner pressin the ni)?ottom surface of the gl asti cfpcont ai ner,

and direct Py ‘P?‘&rﬁq dCPBP wasTHLlULad 1o ¥AEires SFPRERNtEALiPYS
removed frQivhhsusanted aaterhi Fmer 8184 KO dilisS e1€6Z6n tHusIpregasb@pfad rom
Wi thin the container, wthout the necessity of WD

2012/ 11221 6PoFledbA®L 2/ 93as85syrbgeydilngest dbameterall d 4pfr kslergthe|ld6t i ng
the cake CRRPOSAdON RO E66 PNt ébﬁ&élﬂf 1%pl§b¥'ﬂ93)a LALCRRE RIS Wag the
i nner surface of the container. Fig shows a phot ograph of the cake
conposi t i opvaboratestl .toSdryness can1fahomd30h°eﬂ t he obt ai ned cake conposition
P ! evated POl iRl NIk S ST SIE SO knb P YurtleLAGE e
obt ai ned cake conposition was ralsed nore on circunt erence
of the uppeglassirvax euaaltifibed by washliagethasindidrf swﬁacér@fntﬁeablaﬁst he

cake Ci)grp O%hgtleovpit%bt alt?lei Ess,cl)t?lgt}lh?{etone, and then measuring the solution

using an atomic absorption spectrometer with an Si measurement
lamp under the following conditions.
Measurement wavelength: 251.6 nm _ _
Drying: From 50 to 80°C, 40 sec
20 Ashing: 1,000°C, 20 s_ec-
Atomization: 2,700°C, 5 sec
Cleaning: 2,800°C, 15 sec
Cooling: 17 sec
2. Resuspension of the Cake Composition
25 A suspension containing about 30% aripiprazole with a
mean particle size of 2.1 ym was prepared and freeze-dried in the
same manner as in Example 1 to obtain a cake composition.
. The cake composition was transferred from the plastic
container to a siliconized syringe produced as described above in
30 » 1. A stopper was disposed within the syringe. To maintain
airtightness during storage, the stopper was characterized by
being slightly larger than the inner diameter of the syringe and
being slidable due to silicone o0il applied to the inner side
surface of the syringe. The cake composition was transferred into

35 the syringe, and then stored at room temperature for about 1



10 pol yet hyl ene contai ner descri bed above in Exanple 1. The
cake conposition was enclosed in a syringe to produce a prefilled syringe
(capaci t ywoftdme2mbanber in which the cake conposition was/Jerabosiess about
3,500 mB). The apparent volunme of the cake conposition was about 50% of

t he capacity of 15 the storage containeraeof the prefilled syringe (the
capacity of the chanber in which the cake conposition was encl osed). The
syri nge usmontias Fheoamairtedfsishyieomdaniierint yhe take rpmpoksitbor wpmce for

¢ ouspendcfEHy AR Ry GALEICHIS & FeS0SPRl b en ShentianRRs e

syringe duihngatdit witRUREEIE] QikobulbydnRétorfe, Andlithensnedswtnigaitheng about
30 mass% arigi prazol e was.  obtained in the same manner as in Exanple 1.
About 1.5 WMethwl Jsobysyl Ketong SOLuLhrs WSEHe A SYORES FRRUREGN nto a

pol yet hy| eggedPbdiRdeRl.asti c container, and freeze-dried to obtain a cake
conposition. The obtai ned cake conposition wei ghed about 600 ng. This cake
conposi tion was pl ackftem sto3pgeetof t3bwtmh BEBER ngh e f@ke gPERRSEFLBY 80
mm and coygsedeMidiindell fn dBBut'BS mB2of e R0QYE tHE SafiR1eTRE 81 fy€ Was
secured in a Bioshaker V-BR-36 produced by TAITEC Co., Ltd., and shaken at
300 r pm f othe(Osyspansdon ¥ae nrgaawnedoispagorrlaness dA§fracbingh nagdisleve
openi ngs bt 0 lsh$ma ' [ 3 I 5t §-0f

Exanpl e 7 Spa8y .%F iﬁg‘s’ﬁi?‘%%ﬁgb?’ff’e. ngag\’/\g%ﬁb}%gg?lg%%% 09875 PE51 285

- 36- prduSAED 31 (0 )eezBhelmaasyrenbnt wak dlopenptsat refragdsveotindextof e and
was | ess | iLkely, t reak an ener at i pe _po e .i cts during
transporta fgéu,toe'fbc‘aoll—'relé%le-%r |aer:‘:(?rcf—§11 eué(g)n%%assi %nﬁglgarpégb%@?lala] y brittle,
and often bieaklation eelll orfgparatpiy} sties suspbhsiabowss tseaticatédffore 1
powder is generated.fromthis pharmaceutical preparatjon,, it nmay cone into
Pont act v BRTHS Wit eBnuL BASHTLY AR SHRTHRDIA AtiaEPER 1O HF PREFAE)S
increase tBez@adidiersi aRd EHE nieahUpheids &siddhorgener sdrnivateld fine
powder woul d cause an undesirabl e appearance. The above 10 results showed
that thl s PrERERIIVH VRSt Measesd &Fb&géesﬁ“%d@”%nﬁﬁsﬁ??wmﬁoﬁrf ace is
not brittle and fromaiich ishowd HRS iy ga@tgener sife fdfnaripiefazole
Exanples 8-1 to 8-3 15A suspension contai ning about 30% ari pi prazol e was
obt ai ned- i Refpre SEhRezRafAREinGs the cearphREration Oft sihhfore Qidsé@rrdictsed in
place of MRRNAOlsyriiges UBREHIAMESE dilitste Wil oRUERE | Sfl-iielr the the
same manner as 1 n Exanple 5 to suspensions containing about 10 mas6% 20
‘mass% andasounn P osddigbpe bl eafter)ltmomih Htonade ebnthe rmingehe v
suspengd on f - drd i:0 s Exanpl Y : %r¥&ecessi’ty of
using o he?o}rqrg%/%ﬁl{ege g:glrgtg %?c%r?%z)(:étﬁQﬁgﬁt e lgoa%ne t\é&onk%géf'#%n romthe :
cont ai ner - vesagpensiog ofr theasakeagomposbtidre, iandetheuméan pagfticle size

cont ai ner, o aaCPi cakre z%g_npgﬂé}o%su Seﬁg%ﬁy renoved fromthe container

whi [-e retalning BPLFr gere: iTedP pe fromw thin the container. Table
3 shows the ease of renoval of the obtained cake conpositions fromthe
cont ai ners.

—




Tabl e 3 Exanpl e No. Concentration of aripiprazole (%by mas s) Strength

(N - Renoval fromthe container 8-1 11.2 11.01 Snoothly renoved fromthe
cont ai nerw8-28122024633. 04 Snoot hly renmoved from t he cont cmar201808282. 8

48. 72 Snmoot hly renoved fromthe container. WD 2012/102216PCT/JP2012/ 051285
- 37- Even when mannitol was -80ed in place of sucrose, the cake
conposi tion produced using a suspension containing about 10 mass%

ari pi prazole had a strength of about 11 N.

Table 1 _
One-month storage at room temperature
g{afu%::lle size . Amount of | Mean particle size of
of Concentration | Amountof | silicone oil | aripiprazole (um)
L of silicone oil | silicone oil in the cake
aripiprazole | . - s
Example in the in tlli;as on the ﬁmposmon
No. . mulsi i
0 suspension ;%b;ﬁgﬁﬁ ?ﬁ;ﬁ;)nm1 ngimmmbn Without With
before 2 100 Ultrasonic ultrasonic
freeze- ) (P:) %/ the & | treatment treatment
drying (wm) active
. ingredient) |
2-1 35 75 22 2.1 21
2-2 ' 20 45 6 2.1 2.1
2-3 15 36 7 2.1 2.0
24 10 24 4 21 20
2-5 ' 7 14 4 21 2.1
2-6 21 5 11 3 2.1 _ 20
2-7 2 3 5 20 20
2-8 : 1 2 4 2.0 20
- 29 - .05 1 5 ° 21 2.1
) Rg)f(zr;r;;z - 0 0 2 20 21

Results and Discussion
- As Shown_in Table 1, the amount of silicone oil in the
5 resuspended cake compositions varied according to the '
concentration of silicone oil in the emulsion applied.

In addition, even when the concentration of silicone
oil in the emulsion applied was 0%, silicone oil was detected in
the cake composition (Reference Example). This was probably

10 because the silicone oil originally contained in the stopper had
transferred to the cake composition. However, because the cake
composition had a convex, i.e., raised, top surface as described
in Example 1, which minimized the contact of the cake composition
with the stopper, the amount of silicone oil mixed into the cake

15 composition was extremely small. '

No change in the mean particle size of aripiprazole was
observed in any of the syringes prepared using various

concentrations of the silicone o0il emulsions in Examples 2-1 to



5 Conparative Exanples 1-1 to 1-9 A suspension containing about 30 mass%
aripiprazole with a nean particle size of 2.2 pmwas prepared in the sane
manner aswonromepbe 1. Into syringes produced by appl yiPag/JIgrdiz/esings oi |

enul si ons of various concentrations prepared in 10 Exanple 2 and drying, a
m ddl e stopper with an outer dianmeter sldlghtly larger than the inner

di ameter of the syringe was fitted using the sleeve cap method. About 1.5
mL of the 2u8peAgodomepatianseft particlkes duesaceibicans aildgpe ke opper, and

freeze-dri gg ' it hi SYTI i ’g . J-he Lreeze- i t 15
st opper m‘gg’r‘f’?’?"éef? \Lﬁéri %gg?%lg&sﬁ%ée\(/)g g%%%l&t&g s168°Ef ﬂ{élﬂét% ’esPile'fnéRP

fr eeze- dr yunder tdileragonhgesrvatiativo. edlet particlengizen wasemeasupdsbut 1
nont h, and, the amount of silicone.oil_in.the cake conposition was measured
in the sangeﬁﬁﬂ%earnlgi;?fi%ﬁr Eija'fﬁ)qseonic f‘ﬁr%?fcq‘lhtl&n't ﬁ@as§/q$i(r§1%aél ¢ dffai ning the
cake 2@ cospseitedrin the pakeiddenpazet theresbitareen .t Addrdngilpgeit wes and
t here was no space between the i nner wall ?(‘)é t he %ri nge and t he cake
conposi t i offetermined thatmg agglomeration had ACHITEAe| e size of

ari pi prazol e before freeze-drying, the concentration of silicone oil
applied 25 to the syringe, the anount of silicone oil on the syringe, the
amount of EX@PR¥ha oi| after 1-nonth storage of the syringe containing the

cake conposition at £OaRILBIShAESCaftlithd BbOUHEPSH YL PlarkiBepeakSle was
conposition, and the nean particle size of aripiprazole after resuspension.
WO 20110 10ppeBsEy Ji Ghe/ s&1e gmnnergas Tih| kxanplepdn- apdrirease-Brasgl €0 No.

Mean parti gbgaﬂz;(%?(e;&hg%ggﬁzi(y e in the suspension before freeze- dryi ng

('m Concentration one ol l" in the enul sion
A dual chamber syringe with an inner diameter of 14 mm

as shown in Fig. 1 (capacity of the chamber in which the cake
composition was enclosed: about 3,000 mm’) was used as the syringe,
15 and a middle stopper 4 as shown in Fig. 1 was fitted using the
sleeve éap method. After about 1.7 mL of water was inserted into
the syringe, an end stopper 5 was fitted using the-sleeve cap
method. 1 - . s
] The aripiprazole-containing cake composition obtained
20 by freeze-drying in a plastic container was removed from the
plastic.cqntainer'by'pressing'the bottom surfade of the plastic
container,'and'directly transferred to a space oﬁ a middle
stopper 4 as shown in Fig. 1 in the syringe in which water was
inserted. A front stopper 3 as shown in Fig. 1 waé fitted using
25 the sleeve cap method. A front assembly 12 as shown in Fig. 1 was
fitted onto the syringe to obtain a prefilled syringe containing
the cake composition with aripiprazole as an active ingredient.
The apparent volume of the cake composition was about
60% of the capacity of the storage container of the prefilled
30 syringe (the capacity of the chamber in which the cake
composition was enclosed). The end stopper was pressed by a
pluhger to allow water as a redispersion medium to flow into the
chamber A in which the cake composition was enclosed. After
mixing, the syringe was vigorously shaken to achieve complete

35 resuspension. The end stopper was pressed to the end to expel the



(% by mass) Amount of . silicone oil on the . syrnge (pg/100m?2)

One-nonth storage at room tenperature Amount of silicone oil in the
cake conpPu®i20126192216suspensi on (pg/ 100nmg of the active i RGTSHRMEADI128F an
particle size of aripiprazole (pm Wthout ultrasonic treatment Wth
ul trasonic -32- '

medicinal fluid from the syringe. The amount of medicinal fluid
remaining in the syringe was measured and found to be about 36 to
40 mg (about 38 mg on average).
This is the amount of medicinal fluid remaining in the
5 gaps of the stopper and the front assembly, i.e., the so-called
dead space of the outlet. It was considered that the prefilled
syringe obtained by this method fully performed the functions
required for administration.
Likewise, using a prefilled syringe in which the cake
10 composition containing aripiprazole as an active ingredient was
enclosed, the end stopper was slowly pressed to allow water as a
redispersion medium to flow into a front chamber for about 5
seconds. Without shaking the syringe at all, the end stopper was
pressed to the end to expel the suspension from the syringe.
15 ) The amount of medicinal fluid remaining in the syringe
was measured and found to be about 74 to 95 mg (about 85 mg on
avergge). The amount of medicinal fluid remaining in the gaps of
the stoppei and the front assembly, i.e., the so—called.dead
space of the ouflet, was about 38 mg on average. Since the
20 - syringe wés not shaken, about 47 mg, which was obtained by
subtracting 38 mg from 85 mg, remained in the sYringe.‘ waever,
it was considered that the prefilled syringe obtained by this
method was satisfactory to perform the functions required for
administration.
25
* Example 4
The components shown below were individually dissolved
or suspended in water to prepare a dispersion containing the
components in the following amounts per 1 mL of the final
30 dispersion: 8.32 mg of carboxymethyl cellulose, 4.16 mg of
mannitol, 0.74 mg of sodium dihydrogen phosphate monohydrate, and
208.0 mg of aripiprazole hydrate. The pH was adjusted to about 7
with sodium hydroxide.
This suspension was preliminarily pulverized with a

35 high-shear rotary homogenizer (Clearmix, produced by M Technique



treatment 1-1 2.2 35 75 49 3.5 2.5 1-2 20 45 41 3.1 2.3 1-3 15 36 49 3.1
2.4 1-4 10 24
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Co., Ltd.), and then repeatedly wet pulverized with a high-
pressure homogenizer (produced by Niro) at 550 bar to a mean
particle size of 3 um or less to thereby produce a suspension
containing about 20 mass% aripiprazole.

5 About 2 mL of the suspension prepared above (containing.
about 400 mg of aripiprazole) was inserted into a polyethyleneée-
molded plastic container having an inner side surface sloped ét
an angle of 2° and having a bottom surface with a thickness of 1
mm or less, the container being deformable so as to allow

10 ejection of a freeze-dried product therefrom when the bottom
surface was pressed from the outside. The container containing -
the suspension was transferred to a freezeédryer, and freeze-
dried according to the cycle described below to obtain a cake

- composition. The theoretical content of aripiprazole in the cake

15 composition was about 77% by mass. The obtained cake composition
had an apparent volume that was substantially the same as the
volume originally inserted, with only a slight increase being
observed. Thus, the apparent volume was about 2,000 mm3i
(a) Thermal treatment: The product was frozen by being maintained

20 at about -40°C for at least 3 hours.

(b) Primary drying:'Primary drying ﬁas continued for at least 24
hours at an increased shelf temperature of about -5°C under a
pressure of about 20 Pa or less.

The obtained cake composition was removed from the

25 plastic container by pressing the bottom surface of the plastic
container. The cake composition was easily removed from the
container while retaining its freeze-dried shape from within the
container, without the necessity of using other movable parts for

- ejecting the cake composition from the container or applying a

30 release agent to the inner surface of the container.

» Examples 5-1 to 5-3

A suspension containing about 30 mass% aripiprazole was
prepared in the same manner as in Example 1. This suspension was

35 diluted with purified water to suspensions containing about 10



38 3.1 2.4 1-5 7 14 27 2.9 2.4 1-6 11 24 2.8 2.3 1-7 2 3 26 2.7 2.2 1-8
WO 2012/102216 PCT/JP2012/051285
-34-
mass$, 20 mass%, and 30 mass% aripiprazole. These suspensions
were freeze-dried in the same manner as in Example 1 to obtain

cake compositions. Table 2 shows the ease of removal of the

obtained cake compositions from the containers.

5 _ } Table 2
Concentration of
Exa;ll(l)ple aripiprazole Str&l)gﬂl Removal from the container
) (% by mass) : '
5-1 . 105 6.90 | Smoothly removed from the container.
52 20.8 4229 | Smoothly removed from the container.
5-3 32.5 48.98 | Smoothly removed from the container.

Results and Discussion
Each of the aripiprazole-containing cake compositions
obtained by freeze-drying in a plastic container was removed from
10 the plastic container by pressing the bottom surface of the
plastic container. All of the cake compositions obtained in
Examples 5-1 to 5-3 were easily removed from the containers. The
strength of the cake compositions obtained by freeze-drying was
mmeasured using an Autograph AG-I Univefsal Testing Instruments
"15  (Shimadzu Cerporation) in the same'manher as in Exeﬁple 1. The
cake composition produced by using the suspension containing
about 10 mass% aripiprazole. prepared in Example 5-1 had a
strength of about 7 N. Even when the container is configured to

allow easy removal, the cake composition must have some strength.

20
* Example 6
A container as described in Example 1 was produced
using polypropylene, and a cake composition was produced in the
same manner as in Example 1.
25 The cake composition obtained by freeze-drying in the

' plastic container was removed from the plastic container by
pressing the bottom surface of the plastic container, and
directly transferred to a syringe. The cake composition was
easily removed from the container while retaining its freeze-

30 dried shape from within the container, without the necessity of
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Resul ts and Di scussion 5The results shown in Table 4 indicate that the

hi gher theoeoneweiisati on of silicone oil enul sion appli edTiye2dibvesiass i nge,

t he higher the silicone oil content of the cake conposition; and the higher
the concentration of silicone oil appli-ess+t0 the syringe, the greater the
change in the nean particle size. 10 Conpared to a prefilled syringe
preparati 0051|$g' rcg:HeIremoah‘ele:(pqmsi fbnneg)éxtiaﬁinged:hbycakemnmwﬁgni firem

storage co a| ner, di fferent flr om t hat Jc_iescrl bed Eﬁa di %fgr ent
results we o‘ftﬂ%aﬁ@‘&re% PRR-YRE gahE %%%ecea}ﬂel’%t 8 Y ]ane SheorT ©
enul si on appéi@shtalinkyen rakEN 11 hehews ce PhodbigeaphfofsitheC eake ocbmpos itthien

enul sion applied was 0% silicone oil was detected in the cake conposition.
This was pPBEEMISHA-because the silicone oil originally contained in the

st oppers had transferfedydsd doh€i8@&& that the obtained cake composition had
an elevated portion on the circumference of the upper surface.
The obtained cake composition was raised by 0.5 mm or more on the
circumference of the upper surface, although the shape was
different from that of the cake composition obtained using the
10 polyethylene container described above in Example 1.

The cake composition was enclosed in a syringe to
produce a prefilled syringe (capacity of the chamber in which the
cake composition was enclosed: about 3,500 mm’) . The apparent
volume of the cake composition was about 50% of the capacity of

15 the storage container of the prefilled syringe (the capacity of
the chamber in which the cake composition was enclosed). The

_ syringe used was a so-called:single-chamber type having only one
space for containing a medicinal agent. The - freeze-dried cake
composition was easily resuspended by drawing water as.a ~

20 redispersion medium into the syringe during the resuspension.

* Example 7
_ A suspension containing about 30 mass$ aripiprazole was
obtained in the same manner as in Example 1. About 1.5 mL to
25 about 1.7 mL of this suspension was inserted into a polyethylene-
molded plastic container, and freeze-dried to obtain a cake
composition. The obtained cake composition weighed about 600 mg.
This cake composition was placed on a sieve with 2 mm openings
and a diameter of 80 mm, and covered with a 1id that was 22 mm
30 above the sieve. The sieve was secured in a Bioshaker V-BR-36
produced by TAITEC Co., Ltd., and shaken at 300 rpm for 10
minutes. The amount of powder passing through the sieve openings
was about 1 to 9 mg.
Results and Discussion

35 The results of Example 7 showed that in spite of being



WO 2012/ 102216PCT/ JP2012/ 051285 -39- conposition. When

aggl onerated particles are neasured under ultrasonic irradiation, the size
of | oose wanwixlgd6changes. Wien the particle size was RERIBREY02SFCr
ultrasonic irradiation in 5 this Conparative Exanple, a reduction in
particle size was observed. This result-36di cates that according to the

met hod conprising freeze-drying in a syringe, silicone oil causes.

aggl oner at pepducell byofpacaetGimeanphes cake (qomposition was not brittle
Suspensi ong, ORI Isad1 300N £ HRER'4AA! i 1k Bofiadle WhePRpL i C! ©
size of 2.0 pm an i pmwere individualTy prepared i'h the same manner as
i n Exanpl eimpad¢is clunjingnyeangpathatddnbyet@pl ¥iregzendrind icadge oi |l enul si ons
of various 15 concentratio Ny a,.mddl e stap i th
an outer drENReEREPEg Rbp) SeaaS BERAE AR Befen ufL e due kEPRCEO
was fit8 edimpacis tde inl ehecalvae teishod. IfAIfine Powdenfid lgenswaped sfoom was

inserted into the space,on the mddle stopper, and freeze-dried as.is

w i n-t he taye | RAECRus et drdRAERspRingb Ty SRMeArRER P e CraRoth
conposi-ti ofhet §E1 e 6ANERS| iyt adirened Aaird YL age thdxrebyand there
was no space between the inner wall of the_syringe and the cake. .

conposi t | okcrease the parji¢le size.f Péﬁzé-ﬂ'}%ﬁ' morge E0¢igRETAEPR €fored

at room t epPRE s oulaBaids ah WBALESravIk Appeairhfice Af tree hb&veS
storage, the cake conposition within the syringes was resuspended_in about
2 mL o0 waresultsFhowednshat phis erederiiondue GABJPFPAYGfe & &@KCnanner
as in Exanghg ﬁsitTi%tH %hésé_hgqfﬁfatdae iSOREENLFALE I Spf $hbh CANEPil 3Bplied to
t he syringe, ? e nmean particle size of aripiprazole before freeze-drying,
and t he neunlikelwnrto gepesate HineypPoydprazol e after storage at room
tenperature for 1 nonth, 2 nonths, and 3 nonths, and resuspension. W)
2012/ 102216PCT/ JP2012/ 051285 -40- Table 5 Corn- parative Exanple No.
Concentr at » @xaniples! 8ebneo @&-3 . m the enul sion (% by nass) Mean particle
si ze 015

A suspension containing about 30% aripiprazole was
obtained in the same manner as invExample 1 except that sucrose
was used in.place of mannitol. The suspension was diluted with

- purified water in the same manner as in Example 5 to suspensions
containing about 10 mass%, 20 mass?%, and 30 mass$% aripiprazole.”
20 Using plastic containeré, the sUspénsionsvwere freeze-dried. As
 in Example 1, without the necessity of using other movable parts
for ejecting the cake composition from the container or applying

"a release agent to the inner surface of the container, each cake
composition was easily removed from the container while retaining

25 its freeze-dried shape from within the container. Table 3 shows

the ease of removal of the obtained cake compositions from the

containers.
Table 3
- Concentration of .
Example aripiprazole (% by mas Strength Removal from the container
No. 5 N)
8-1 11.2 - 11.01 Smoothly removed from the container
8-2 214 33.04 | Smoothly removed from the container.
8-3 32.8 48.72 | Smoothly removed from the container.

30 Results and Discussion



an piprazole in the suspension before freeze-drying (run) Mean particle
size (nmeasurenent without ultrasonic treatnent) (pm One-nont h storage
at room t\EOPRer2aAte1e Two- nont h storage at room t enper at uPETTR2EYOFI2SR h
storage at TOOM tenperature 2-1 35 2.0 3.7 3.6 5.3 2-2 30 3.3 3.8
-37-
Even when mannitol was used in place of sucrose, the
cake composition produced using a suspension containing about 10

mass$% aripiprazole had a strength of about 11 N.

5  Comparative Examples 1-1 to 1-9

A suspension containing about 30 mass$% aripiprazole
with a mean particle size of 2.2 pym was prepared in the same
manner as in Example 1. Into syringes produced by applying
silicone oil'emulsions of various concentrations prepared in

10 Example 2 and drying, a middle stopper with an outer diameter
slightly larger than the inner diameter of the syringe was fitted
using the sleeve cap method. About 1.5 mL of the suspension was
inserted into the space on the middle stopper, and freeze-dried
as is within the syringe. After the freeze-drying, a front

15 stopper was fitted using the sleeve cap method.

After freeze-drying, the syringes were stored at room
temperature for about 1 month, and the amount of silicone oil in
the'cake qompoSition was measured in the same manner as in
Example 2. In each of the syringes containiag the cake

20 comp051t10n the cake comp051t10n adhered to the syringe tube,
and there was no space between the inner wall of the syringe and
the cake composition. i

Table 4 shows the mean particle size ofraripiprazole
before freeze-drying, the concentration of silicone oil applied

25 to the syringe, the amount of silicone o0il on the syringe, the
amount of silicone oil after 1l-month storage of the syringe
containing the cake composition at room temperature and re-
suspension of the cake composition, and the mean particle size of

aripiprazole after resuspension.
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Table 4
One-month storage at room temperature
Mean
particle size Amount of | Mean particle size of
of . (kng@nhahqn Amount of §ﬂmnnc oil | aripiprazole (um
Com- | aripiprazole | ofsiliconeoil | .. - in_the cake :
. Lo . silicone oil "
parative | in the in the composition
. . on the
Example | suspension | emulsion syringe after ' Without With
No. befi b i . .
0 cfore (% by mass) (/100 2) resuspension | L ultrasonic
frecze- (g/l00mg | atment | treatment
drying of the c4
(um) active
, ingredient) ,
1-1 . 35 - 75 49 3.5 2.5
1-2 20 45 41 3.1 23
1-3 15 36 49 3.1 24
1-4 10 24 38 3.1 24
1-5 7 14 27 29 24
1-6 22 _ 5 _ 11 24 2.8 2.3
1-7 2 3 26 27 22
1-8 1 2 16 ' 2.6 23
19 - 0.5 1 .19 25 2.3
Reference | . A ]
Example | : 0 0 14 . 2; 2:2

A Results and Discussion »

-5 The results shown in Table 4 indicate that the higher
the concentration of silicone 0il emulsion applied to the syringe,
the higher the silicone o0il content of the cake composition; and .
the higher the concentration of silicone oil applied to the
syringe, the greater the change in the mean particle size.

10 Compared to a prefilled syringe preparation using the cake
composition obtained by freeze-drying in a storage container
different from that described in Example 2, different results
were obtained even at the same concentration of silicone oil
emulsion applied. '

15 Even when the concentration of silicone oil in the

emulsion applied was 0%, silicone oil was detected in the cake
composition. This was probably because the silicone oil

originally contained in the stopper had transferred to the cake -



10

15

20

25

30

.13.12-85 2.92.92.92-92 2.6 2.7 2.72-101 2.52.7 2.6

WO 2012/102216 PCT/JP2012/051285

-39-
composition.
When agglomerated particles are measured under
ultrasonic irradiation, the size of loose particles changes. When
the particle size was measured under ultrasonic irradiation in

this Comparative Example, a reduction in particle size was

" observed.  This result indicates that according to the method

comprising freeze-drying in a syringe, silicone o0il causes

agglomeration.

* Comparative Examples 2-1 to 2-12

Suspensions containing about 20 mass% aripiprazole with
a mean particle size of 2.0 ym and 2.4 pym were individually
prepared in the same manner as in Example 4. Into syringes
produced by applying the silicone oil emulsions of various

concentrations prepared in Example 2, a middle stopper with an

" outer diameter slightly larger than the inner diameter of the

syringe was fitted using the sleeve cap method. About 2 mL of the

suspension was inserted into the space on the middle Stopper, and

.freeze-dried as is within the syringe. In each of the syringes

containing the cake composition, the cake composition adhered to

‘the syringe tube, and there was no space between the inner wall

of the syringe and the cake composition.

_ After the fréeze-drying, the syringes were stored at
room temperature for 1 month, 2 months and 3 months. After the
storage, the cake composition within the syringes was resuspended
in about 2 mL of water, and the mean particle size was measured
in the same manner as in Example 2. . Table 5 shows the
concentration of silicone oil applied to the syringe, the mean
particle size of aripiprazole before freeze-drying, and the mean
particle size of aripiprazole after stqrage at room temperature

for 1 month, 2 months, and 3 months, and resuspension.
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enul si on \&PEP126182216 t he syri nge,
As in Conparative Exanple 1,

si ze.

the results indicate that the higher the concentration of silicone oil
t he greater the changePCh/JPHa2/p328S cl e
even with the use of a suspension

cont ai ni ng about 20 mass% ari pi prazol e,-49-the cake conposition 10 obtai ned

by freeze-drying within a syringe was resuspended as is,

mean particle size of aripiprazole were observed.
A suspension contai ni ng about 30 nass%%ﬁhepbprazole was prepared in the

changes in the

Conparative Exanple 3

sane nmanner_as_in xarml e 1 Ilnto_a syringe ’IR nraoduced h\/ ;mnl \/| ng a5
mass% sili cone oil enuIS|on i| Mean e pasticie izen Exanple 2 a mddle
stopper with an out 5SlZ@;d)ﬁghtIy ﬁmmgeﬂnﬁMQHMhhdumnmenammaﬁﬁwab of
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Results and Discussion

As shown in Table 5, the results indicate that the

higher the concentration of silicone oil emulsion applied to the

syringe, the greater the charige in the particle size.

As in

- Comparative Example 1, even with the use of a suspension

containing about 20 mass% aripiprazole,

10

if the cake composition

obtained by freeze-drying within a syringe was resuspended as is,

changes in the mean particle size of aripiprazole were observed.

* Comparative Example 3

was prepared in the same manner as in Example 1.

15

A suspension containing about 30 mass% aripiprazole

Into

a syringe

produced by applying a 5 mass% silicone oil emulsion in the same

manner as in Example 2, a middle stopper with an outer diameter

slightly larger than the inner diameter of the syringe was fitted

using the sleeve cap method. About 1.5 mL of the suspension was

inserted into the space on the middle stopper, and the syringe

20

was transferred to a freeze-dryer.

The suspension was freeze-



15 chanber B, which is defined by the m ddl e stopper and the end stopper of
the prefilled syringe. The end stopper was fitted using the sleeve cap

met hod. Avbroemfioaasenbl y was i ncorporated into the syri mge/JrPi2/ejiessi on
portion. The end stopper was slowy pressed to allow water as a

redi spersion nediumto flowinto a 20 f+fo&nt chanber for about 5 seconds.
Wt hout shaking the syringe at all, the end stopper was pressed to the end
to expel tAsiedcaedorallingl tpdthe apnaliee deperiped bElowafouprepdrersdisyrange

fluid remal | |n he Li % agur.e ungd _t 159 ny.

25 Results gn sc%’s?mc%}r% g%ﬁu% ?r?r’b gds gm?f?sfecgl sg?lﬁbé;%ﬁ'?‘gggéatlon S

general ly pbnpaixeihg))tﬂeecagefcmm:nned mhe htakea compbrijtiars atwexedbéd i n

Conparativ | e imlar to the above, aft wat er _was, al | owe

(ow i nto Ene; SRines, mBe" coad e Wod B SRRt vEeBetbnumer Haake: nal

fluid was efpehé esiyriiddeouhdstinkidikd kempysitgsnat all. The anount of

nmedi ci nal fl UI d renmai.ni ng. was neasured and found to be about 159nrr{:gtlﬁse _
of

a very Iaréé afieiial frgatment: r%lﬁré’d’s‘ﬁBV\Y’?‘haﬁrQ?&?pQYeﬂe%W%

Exanpl e 3, gikn i€ fPeUEoS5yBhtoh ABGLSsi nal fluid remained, the general
WO 2012/ 102216PCT/JP2012/ 051285 - 42 - nethod described in Conparative
Exanpl e 3 &Rhi Brinarypdewipgedi Bpurambidryipg wes qandeusighier |3ktleask: 24
Chanber grel=Te Wi ub ni stopper
10 4: M ddpg:ni1 o%%er g%ghaggﬁoppelrfséeh@gga%ueafgnF’l%%u %aigngé?rp%)y tion
15 9: 10j eprespure (pfi @bogt 20| Pamre less.Bypass 12: Front assenbly 13:

Hypoderm c needl e A front stopper was fitted above the cake composition

within the obtained syringe (on the. needle side, at the position
of front stopper 3 shown in Fig. 1) using the sleeve cap method.
About 1.7 mL of water as a redispersion medium was inserted into

15 chamber B, which is defined by the middle stopper and the end
stopper_of the préfilled syriﬁge. The end stopper was fitted
using the sleeve cap method. A front assembly was incorporated
into the syringe tip ejectipn portion; The end stopper was slowly.
bressed to allow water as a*redispersionvmedium to flow into a

20 front chamber for about 5vseconds. Without shaking the syringe at
all,'the end stopper was pressed to the end to expel the
medicinal fluid from the syrinée. The amount of medicinal fluid
rémaining>in the syringe was measured and found to be about 159
mg.

25 Resuits and Discussion

A dual chamber prefilled syringe preparation is

generally prepared by being freeze-dried within a syringe as
described in Comparative Example 3. Similar to the above, after
water was allowed to flow into a front chamber over a period of

30 about 5 seconds, a medicinal fluid was expelled without shaking
the syringe at all. The amount of medicinal fluid remaining was
measured and found to be about 159 mg, i.e., a vefy large amount.
Thus, the results show that compared to the method of Example 3,

in which about 85 mg of medicinal fluid remained, the general



20 14: Plunger 15: Suspension a: Angle a': Angle L: Length fromthe raised
top point to the top surface 25 16: Container 17: Qpening 18: Bottom
surface MO?20QWe216rane WO 2012/ 102216PCT/ JP2012/ 05128BCTAB201ZDARSAE [ C ai m
1] A nedical device containing a separately prepared freeze-dried cake
conposition conprising aripiprazole as -4R-active ingredient in a storage
cont ai ner whose inner wall is treated with silicone, wherein there is a
space bet waebhodaldserdbedain Compayativer Bxpmpla 3aeprbibibed tieercake
conpositio %é-' .10The nedi cal device containing the cake conposition
accordi ng ?8d% ?%g%ahﬁ%gfein the cake conposition is a cake conposition
that was freeze-dried in a contai ner separate fromthe storage contai ner.
15[Clain13# £ . ThE. di cal device containing the cake conposition
accordi ng FSTRTHIGR PRS2 %herei n the apparent vol ume of the cake
conposig i on: ackambdrs for 30 to 99% of the volune of the storage container.

20 [ ai m 4] The medi cal device containing the cake conposition
accordi ng Bo gﬂ?mﬁﬂ% of clainms 1 to 3, wherein the cake conposition has a
cyl i ndri cah ; Shafe . ctambairMsPringe The nedi cal device containing the

cake conmposition according to claim4, wherein a top surface of the
cylindricaP:cB¥eitdh3¥®Ption is raised. [C aim 6]
3: Front stopper
10 : Middle stopper
: End stopper
: Tip
: Opening

: Cake composition

W ® N G e

15 : Injection liquid

10: Silicone

11: Bypass

;2: Front assembly

13: Hypodermic needle
20 14: Plunger

15: Suspension

a: Angle

a/:-Angle

L: Length from the raised top point to the top surface
25 16: Container

17: Opening

18: Bottom surface

19: Outer frame



The nedi cal device containing the cake conposition according to claim4 or
5, wherein a side surface of the cylindrical cake conposition is sloped.

WO 2012/ WO208AQI218P2012/ 051285 - 44 - [ aim 7] PCT/JP20TRY@S 128 cal
devi ce contai ning the cake conposition according to any one of clains 1 to
6, wherein the storage container treateddth silicone is a vial or
syringe. 5 [C aim 8] The nedi cal device containing the cake
conposition according to claim7, wher€XIMhe syringe has nultiple chanbers
and the cake conpositipn,is contained in at |east one chanber. 10 [C aim 9]
The nedi cal device contarning the cake conposition according to claim?7,
wherein the syringe Aasedicdiamdesicé/Adontainimgt ai aeparatelyc prepavedositi on,
and a chamher (B)_.f.or, containing.l5 an injection li.quid;_ the chanber (A) is
T anged. ofFPRESAIHPL,AERE SN oL cRbE R A iR erdl A 8 1 s
arrangesl oactliee sinifrediene &nph Wigdtagescphbankr ahdse innef Waldake
conposition is contained_in the chanher (A) and 20 the jnjectiqn liquid is
cont ai ned thefhed HdthELLLEPRe| ¢ ﬁ%}fofﬁe eils a SpaceTh% vReh &he &ngfe
cont ai ni ngywhe &Rkehe @HRREHE SontatieRrdhnd tKe dikePOMBbsEt s 1 to 9,
wherein the cake 25 conposition has a strength of 5 to 100 N. [C ai m 11]

A cake conposition conprising aripiprazole as an active ingredi ent and
having a strength of (8148, X0 N. 30 [C aim 12] The cake
conposition according to claim 11, wherein the percentage of aripiprazole
in thelake conposit e medigml; deyioe (gonkaining\\the cake composition

2012/102219€£§£dﬂ%9%%f@§%%ﬁ51Z'ﬁﬁ%fein the cake composition is a cake

- composition that was freeze-dried in a container separate from

the storage container.

15 [Claim 3]

| The medical device containing the cake composition
according to claim 1vor 2, wherein the apparent volume of the
cake composition accounts for 30 to 99% of the volume of the
storage container.

20

[Claim 4]

The medical device containing the cake composition
according to any one of claims 1 to 3, wherein the cake
composition has a cylindrical shape.

25 |

[Claim 5]

-The medical device containing the cake composition
according to ciaim 4, wherein a top surface of the cylindrical
cake composition is raised.

30 v

[Claim 6]

The medical device containing the cake composition’
according to claim 4 or 5, wherein a side surface of the
cylindrical cake composition is sloped.

35



[Caim13] The cake conposition according to claim1l or 12,
wherein the anmount of aripiprazole in the cake conpositionis 0.1 to 0.6 g.

5 [ d ai mwé2oibhe2ngke conposition according to any one etrQbzip®esidds to 13,
obt ai ned by freeze-drying 0.25 to 12 g of a suspension having an

ari pi prazole solids content of 5 to 45%4¥-mss. 10 [C aim15] The cake
conposition according to any one of clains 11 to 14, wherein the cake
conposi tion has a cy[Chalim c&ll shape. 15[ C ai m 16] The cake

conposition according to clai 5, .wherein _a.top, surface of the cylindrical
cake conposition is ?ﬂ?s‘%‘i‘)&.lﬂ"’g éﬁ?ﬁ"ﬁ’ﬁ]c 'ﬂ‘?‘é’lggkiéﬁ%o?’?gbesﬁq“gﬁsé%%? ding to
clai m 15 opcdbraiiet® Ang ShdeosWilaaae of téhe, GiHeredhi €Ré $Bdsageonposi tion
is sloped. [Caim18] 25The cake caonposition according to any one of clains
11 to 17, GABERIRER Heeaire whHposiliicoRe; éSL%e‘GI%Prbégﬁbn%?acéd in a |
medi calg device. [Claim19] 30The cake conposition according to claim18,

wherein the cake conposition is a mass that was freeze-dried in a container
separate from a stor&gtat®itlainer in the nedical device. [0 aim201 WO

2012/ 102216PCT/ JP2014{ 05]ZBR-a1 4Bvice containing £h&EEHQ dotpoRipgYsi Ng a

medi cal device containing a cake conposition conprising aripiprazole as an
acti ve i ngredording ttve chetinod. cdmueini the syringe has multiple chambers

and the cake composition is contained in at least one chamber.
10

[Claim 9]

The medical devicé_containing the cake composition
according to claim 7. wherein the syringe has a chamber (A) for
containing the cake composition, and a chamber (B) for containing

15 an injection liquid;
the chamber (A) is arranged on the side_where_a needle is placed,
and the chamber (B) is arranged on the side where a plunger is
placed; and - .
the cake composition is contained in fhe chamber (A) and

20 the injection liquid is contained in the chamber (B).

[Claim 10]
The medical devicercbntaining the cake composition
according to any one of claims 1 to 9, wherein the cake

25 composition has a strength of 5 to 100 N.

[Claim 11]
A cake composition comprising aripiprazole as an active
ingredient and having a strength of 5 to 100 N.
30
[Claim 12] |
The cake composition according to claim 11, wherein the
percentage of aripiprazole in the cake composition is 60 to 95%
by mass.
35



a step of enclosing a separately prepared freeze-dried cake 5 conposition
conprising aripiprazole as an active ingredient in a storage container
whose i nnwo 20102118 treated with silicone. [Caim21] PCT/JIP2012/051285 The
met hod for producing the nedical device according 10 to claim20, wherein
the storage container treated with sili-aame is a vial or syringe. [Claim
22] The net hod for producing the nedical device according 15
to claim2l, wherein[CleimsyBilnge has mul ti pl e chanbers and the cake
conposition is contgjned in at |least. one chanber., [ C.ai.m 23] met hod for
produci ng the nedi caltU&H Ee CTRRAT Hr Y fﬁcf’gg%?%itré ﬂ'% ér}e?irl\- ‘e syringe
has a chamigérdidy) ther ancaheidt raiphprasdEte conphel take, cabsd tdbanbero (B)
for containing an injection |liquid;, the chanber (A) is arranged on the side
where a nekql 'q§°pl aced, and the chanber (B) is arranged on the side where
a plunger is 25 placed; and the cake conposition is contained in the
chanmber (A) and the injection liquid is contained in the chanber (B)

[ ai m 24] 30A net hotC¥¥m™ didduci ng a cake conposition conprising
aripiprazole as an agld \GKeNebfpbSItic 1 GeBYaMEg A SlHRNBhE 8f S14hsAQ N
the nethod conprising a step of freeze-drgu ng a suspension conprising

ari pi prazote b ®btainpdeby riraeec@rying 0.25 to 12 g of a suspension

having an aripiprazole solids content of 5 to 45% by mass.

10
[Claim 15]
The cake composition according to any one of claims 11

to 14, wherein the cake composition has a cylindrical shape.

15 [Claim 16]
The cake composition according to claim 15, wherein a

top surface of the cylindrical cake composition is raised.

[Claim 17]
20 . The cake composition according to claim 15 or 16,
wherein a side surface of the cylindrical cake composition is

sloped.

[Claim 18]
25 The cake composition according to any one of claims 11
to 17, wherein the cake composition is used for being placed in a

medical device.

[Claim 19]
30 The cake composition according to claim 18, wherein the
cake composition is a mass that was freeze-dried in a container

separate from a storage container in the medical device.

[Claim 20]
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A method for prodﬁcing a medical device containing a
cake composition comprising aripiprazole as an active ingredient,
the method comprising
a step of enclosing a separately prepared freeze-dried cake
composition comprising aripiprazole as an active ingredient in a

storage container whose inner wall is treated with silicone.

[Claim 21]
The method for producing the medical device according
to claim 20, wherein the storage container treated with silicone

is a vial or syringe.

[Claim 22]
The method for producing the medical device according
to claim 21, wherein the syringe has multiple chambers and the

cake composition is contained in at least one chamber.

[Claim 23]

The method for producing the medical device according
to claim 22, wherein the syringe has a chamber (A) for containing
the cake composition, and a chamber (B) for containing an
injection liquid;
the chamber (A) is arranged on the side where a needle is placed,
and the chamber (B) is arranged on the side where a plunger is
placed; and
the cake composition is contained in the chamber (A) and

the injection liquid is contained in the chamber (B).

[Claim 24]

A method for producing a cake composition comprising
aripiprazole as an active ingredient and having a strength of 5
to 100 N, the method comprising
a step of freeze-drying a suspension comprising aripiprazole as

an active ingredient.



