12 Decenber 2005 - 1 DESCRI PTI ON LOW HYGROSCOPI C ARI PI PRAZOLE DRUG
SUBSTANCE AND PROCESSES FOR THE PREPARATI ON THEREOF DETAI LED DESCRI PTI ON OF
THE INVENTION Field of the Invention The present invention relates to an

i mproved form of aripiprazole having reduced hygroscopi cit2 Beepmtgr 2005
processes for the preparation of this inproved form Background of the

I nvention Aripiprazole, 7-{4-[4-(2, 3-¢i dhlorophenyl)-1-

pi perazi nyl]-but oxy}-3, 4-di hydf o carbostyril or 7-{4- 10

[ 4- (2, 3-di chl or ophenyl ) - 1- pi per azi RESFRBETIN] - 3, 4

di hydro-2(1H)-quinolinone, is an atypical antipsychotic agent useful for
the treatnment of schizophrenia (U S. 4,734,416 and U. S. 5, 006, 528).

Schi zophrenia is 0 e_of chosis characterized by del usions, 15
hal | uci nati ons angxgilggg&ﬁgﬂk¥quﬁ PR&%Q%QH@%%% SURSBRNCIHfAND

schi zophrenia typically the a of 16 and 25 and affects 1
in 100 individual s ﬁéﬁﬁﬁﬁﬁhimﬁﬁggﬁﬂ; HtN tHEFREQE hei mer ' s

di sease, multiple scler05|s i nsul i n- dependent di abet es 20 and nuscul ar
dystrophy. Early diagnosis and treatment can lead to significantly

i mpr oved recowgﬁxl pd DEgF?;g?Fgﬁbbﬁo¥ﬁécIﬁegb¥§é@erapEUtiC i ntervention

can avert costly osplta . 5 - 2 According to
Exanple 1 of gapapese bRgxapingd;Batent

The present invention relates to an improved
form of aripiprazole having reduced hygroscopicity and

5 processes for the preparation of this improved form,

Background of the Invention
Aripiprazole, 7-{4-[4-(2,3-dichlorophenyl)-1-
piperazinyl]-butoxy}-3, 4-dihydrfo carbostyril or 7-{4-

10 [4—(2,3—dichlorophenyl)ml—piperazinyl]—butoxy}~3,4—
dihydro-2 (1H)-quinolinone, is an atypical antipsychotic
agent useful for the treatment of schizophrenia (U.S.
4,734,416 and U.S. 5,006,528). Schizophrenia is a
common type of psycheosis characterized by delusions,

15 hallucinations and extensive withdrawal from others.
Onset of schizophrenia typically occurs between the age
of 16 and 25 and affects 1 in 100 individuals
worldwide. It is more prevalent than Alzheimer’s
disease, multiple sclerosis, insulin-dependent diabetes

20  and muscular dystrophy. Early diagnosis and treatment
can lead to significantly improved recovery and
outcome. Moreover, early therapeutic intervention can

avert costly hospitalization.



Publ i cation No. 191256/1990, anhydrous crystals of aripiprazole anhydride
crystals are manufactured for exanple by reacting 7-(4-bronobutoxy)-3,4 5
di hydrocarbostyril with 1-(2, 3-di chl orophenyl pi perazi ne and
recrystallizing the resulting raw anhydrous ari pi prazol e WalFcenher 0>

Al so, according to the Proceedings of the 4th Japanese-Korean Synposi um on
Separati on Technol ogy (Cctober 6-8, 1996), anhydrous 10 crystal s of

ari pi prazol e gre,paRHEachUEgdmBY &N abkngapaﬁégépbﬁéQEQiEéﬁ[%é@eﬁ% 80C.

However, the anhydrousS aripiprazole crystals obtaline

af orement i onegyp MBEROASHhRYE §DHe2dk3advant adgyakolsi Beyskanisi beantly
hygroscopi c. 15 The hygroscopicity of these crystals nmhkes themdifficult

to handl e singgeigosthyoasdahtydengeneryfeasyr agemMishubactaken ifrt o order
ensure they are not exposed to noisture during process and fornul ation.

Exposed to noesampke bheraabydnqu3-forbrombbhakeypr32@-wat er and convert to
a hydrous form This presents several disadvantages. First, the hydrous
forns of arigilpydroterhaseytrhé dithdlarnagedothbernghkegdpipeoarankabl e
and | ess di ssol uble than the anhydrous forns of aripiprazole. Second, the
variation in amé pscavdbatlotingdebasreenstisnanhydr anbyarPpEprazol e drug
substance from batch to_batch could fail to neet specifications set by
drug regul at *YiRERRRFese Thihdethapelni | ALAg, nagcekrdsBIt he 8RBy substance,

Conventi onal _ Anhydrpus A«ipigariohe to adhere to nanufacturing 12
Decenmber 20058109 edings of the 4th Japanese-Korean Symposium o

Separation Technology (October 6-8, 1936), anhydrous

10 crystals of aripiprazole are manufactured by heating
aripiprazole hydrate at 80°C. However, the anhydrous
aripiprazole crystals obtained by the aforementioned
methods have the disadvantage of being significantly
hygroscopic.

15 The hygroscopicity of these crystals makes
them difficult to handle since costly and burdensome
measures must be taken in to order ensure they are not
exposed to moisture during process and formulation.
Exposed to moisture, the anhydrous form can take on

20 water and convert tco a hydrous form. This presents
several disadvantages. First, the hydrous forms of
aripiprazole have the disadvantage of being less
bicavailable and less dissoluble than the anhydrous
forms of aripiprazole. Second, the variation in the

25 amount of hydrous versus anhydrous aripiprazole drug
substance from batch to batch could fail to meet
specifications set by drug regulatory agencies. Third,
the milling may cause the drug substance, Conventional

Anhydrous Aripiparzole, to adhere to manufacturing



equi pnent which may further result in processing delay, increased operator
i nvol venent, increased cost, increased naintenance and | ower production
yield. Fourth, in addition to problens caused by introduction 5 of

noi sture during the processing of these hygroscopic anhydtdiscenbat2dfs,
the potential for absorbance of nnistqge during storage and handling woul d

adversely affect the dissolubility of -aripiprazol e drug substance. Thus

hel f-1if f : L gnd £ {
packag! ng' cosit bRREE L G0 MY Pucchl SRl S0 A Yo L ERARE LR
desirabl e togiscovel &d ool dd Ranazo) & dhalafessessed | ow

hygroscopicity thereby facilitating pharmaceutical processing and

fornul ation opgiadd ons ke dethdoradd mhedugh A dasage pits, of an
ari pi prazol e nedicinal product having inproved shelf-life, suitable

di ssol ubi I'i t yranetisui iradeddt oy aid alxdblas ABgedweeati rgfuediidhe 4th
Japanese- Korean Synposi um on Separation Technol ogy (COctober 6-8, 1996) 20
state that5 arthydricusuey iqupiraydile gysted sirexict Eedey/ pgerdresystiad s and
type-11 crystals; the type-1 crystals of anhydrous ari piprazole can be
prepared by ardwdrstsd |daisicpsomian mrtemolalsoian ialsafbarard pifprazol e, or
by heating aripiprazole hydrate at 25 80C, and the type-I| crystals of
anhydrous amMisires | B e pragraratd fandldnhgaid aderseky ystal s of

ari pi prazol e anhydride at, 130 to 140C for 15 hours. 12 Decenber 2005 - 4
affect the dissclubility of aripiprazole drug

substance. Thus shelf-life of fhe product could be

10 significantly decreased and/or packaging costs could be
significantly increased. It would be highly desirable
to discover a form of aripiprazole that possessed low
hygroscopicity thereby facilitating pharmaceutical
processing and formulation operations required for

15 producing dosage units of an aripiprazole medicinal
product having improved shelf-1life, suitable
dissolubility and suitable bicavailability.

Also, Proceedings of the 4th Japanese-Korean

Symposium on Separation Technology (October 6-8, 1996}

20 state that, anhydrous aripiprazole crystals exist as
type-I crystals and type-II crystals; the type-I
crystals of anhydrous aripiprazole can be prepared by
recrystallizing from an ethanol soluticn of
aripiprazole, or by heating aripiprazole hydrate at

25 80°C; and the type-II crystals of anhydrous
aripiprazole can be prepared by heating the type-I
crystals of aripiprazole anhydride at 130 to 140°C for

15 hours.



By the aforenentioned net hods, anhydrous aripiprazole type-I1 crystals
havi ng high purity can not be easily prepared in an industrial scale with
good repeatability. 5 SUMVARY OF THE | NVENTI ON Thus according to the
present invention, there is provided a form of aripiprazoléDesenbg 2088uced
hygroscopicity and which is nore anenable to 10 pharmaceutical processing
and formul ation. The inventors of the preesent invention have discovered

that this reduced- hygré;;gs %ﬁ%é%&ggtﬁ&e% p}ﬁggﬁ%@j S%/@E%ﬁ%s %_[’ala\l i ne

subst ance defined herei ous 1 pi prazo Cr

parti cul ar prochssofpfol e doe bfLRAFALLN, Glat i W%@#ﬁgé@ﬁa' line

subst ance has al so been di'scovered "and conpri se aspect of

the present ifwendd ofhs PRy thLahFdY, in tapasndiSEOVEr £h BS PR Qoahe
present invention that in ‘order to produce Anhydrous Aripiprazole Crystals

B 20 havi ng tihepeesiseriphar maceutical properties and utilizing the nost
efficient process, Hydrate A as defined herein, wuld have to serve as
the intermediate. It was al so discovered that a particular sequence of
processing had to be inplenmented in order 25 to formHydrate A. It was

di scover ed tHAIMMARY QF iR aliN\GBNDFOMydrate A required mlling what is
defined herein as Conventional Hydrate. Then, Hydrate A can be transforned
i nto Anhydrous Ari pi pr d2bl® aqqgiidls B tHrompe st abemsienng as defined

herein. 12 Decenber, 2005 L )
there is provided a form of aripiprazole having reduced

hygroscopicity and which is more amenable to

10 pharmaceutical processing and formulation. The
inventors of the present invention have discovered that
this reduced-hygroscopic form of Aripiprazole is a
crystalline substance defined herein as Anhydrous
Aripiprazole Crystals B. A particular process for the

15 preparation of this anhydrous crystalline substance has
also been discovered and comprises yet another aspect
of the present invention. Particularly, it was
discovered as part of the present invention that in
order to produce Anhydrous Aripiprazole Crystals B

20 having the desired pharmaceutical properties and
utilizing the most efficient process, Hydrate A, as
defined herein, would have to serve as the
intermediate. It was also discovered that a particular
sequence of processing had to be implemented in order

25 to form Hydrate A. It was discovered that the
preparation of Hydrate A required milling what is
defined herein as Conventional Hydrate. Then, Hydrate
A can be transformed into Anhydrous Aripiprazole

Crystals B through suitabkle heating as defined herein.



- 5 Surprisingly, if the Conventional Hydrate is first heated and then
m |l ed, serious aggloneration sets in rendering the processing
comercially unsuitable. An object of the present invention is to 5
provi de novel . anhydrous aripiprazole crystals. Moreover, LARseemabergffect
of the present invention is to provide anhydrous aripiprazole crystals

whi ch neither easily convert into hydrates nor substantially decrease the

original sol ublddiios fyen 1% Wish cbAeHIRGRI ieAle ROIROST 44 08 conpri sing

anhydrous aripiprazol®e-'s stored for a long period of tinme. Further

obj ect of theduesenind MR I 164! s e i Bied @it h neidwdsn in order
to obtain anhydrous aripiprazole crystals having high purity in 15 an

i ndustrial sgalRiaMitdy gond gepeaiaiid i dommelhe U85 amsuivaylteor s have
conducted research works ainmed to attain the aforenenti oned objects. In

t he course of the reseanchbidwy diavehd quebdrtatithentidesirsedanhydr ous
ari pi prazole crystals can be obtai ned 20 when a wel | - known anhydr ous

ari pi prazd e proviert edval . drtieydpen fao glgnperdtarearysfugtsher, the present

i nventors have found that the desired anhydrous aripiprazole crystals can
be obtained from recrysrddvezat iagwidien algctk mbmthnBRARE 25

ari pi prazol e by using the specific solvents. Mreover, the present

i nventors f ol SIEON He s iRy ihh A dPBfE ouT i3 HEAA 201G vttt dSin be

obt ai ned by suspending.,a well-known an 2?%&%? in the specific

d P
sol vent, and“he&tt AR IF7S bt HHE é%ﬁ#iﬁﬁéégég

substantially decrease the original solubility, even
10 when a pharmaceutical composition comprising anhydrous
aripiprazole is stored for a long period of time.

Further object of the present invention is to
provide preparation methods, in order to obtain
anhydrous aripiprazole crystals having high purity in

15 an industrial scale with good repeatability.

The present inventors have conducted research
works aimed to attain the aforementioned objects. 1In
the course of the research, they have found that the
desired anhydrous aripiprazole crystals can be obtained

20 when a well-known anhydrous aripiprazole is heated at
the specific temperature. Further, the present
inventors have found that the desired anhydrous
aripiprazole crystals can be cobtained from
recrystallization of a well-known anhydrous

25 aripiprazcle by using the specific solvents. Moreover,
the present inventors found that the desired anhydrous
aripiprazole crystals can be obtained by suspending a
well-known anhydrous aripiprazole in the specific

solvent, and heating the thus obtained suspension.



12 Decenber 2005 - 6 suspending a well-known anhydrous aripiprazole in the
specific solvent, and heating the thus obtained suspension. The present
invention is thus conpleted on 5 the basis of these findi nzqs and

know edge. BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 is alZDecember 2005

t hernogravimetric/differential thernogram of the Aripi prazol e Hydrate A
obtained in 10 Exanple 1. Figure 2 shows t he ' H-NWVR spectrum(DIVBOd6

TMS) of the Ar t b ue3|sa
powder X- ray &f&% I_Q/L%[Ic’j}l %ﬁ%é f‘ﬁpo%]l o] zo 2 Jrf—f/dirla(‘gt{e A obt ai ned
i n aamle%&am&%m Ui HEdMD A T %\ﬁ%ﬂ@% TMB) of the
Anhydr ous Ari p| prazol e Crystals B obf ai ned e2 Figure 5is a

powder x-ray glidfddmetdon di agram of the Anhvdrous Ar| pi prazole Crystals B
obtained in Exanple 2. Figure 6 is a thernogravinetric/differenti al

t her mogram of the ari piTHazotesdnraiverobion ned thu Sodied Bseng eodcxanpl e 3.
Figure 7 is a powder x-ray diffraction diagramof the aripiprazole hydrate
obt ai ned in tRef dreevice dkaripdee Fidd e dhdhavsyledge.
t hernogravinetric/differenti al
BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a thermogravimetric/differential
thermogram of the Aripiprazole Hydrate A obtained in
10 Example 1.
Figure 2 shows the 1H-NMR spectrum (DMSC-dg,
TMS) of the Aripiprazocle Hydrate A obtained in Example
1.
Figure 3 is a powder x-ray diffraction
15 diagram of the Aripiprazole Hydrate A obtained in
Example 1.
Figure 4 shows the 1H-NMR spectrum (DMSO-dg,
TMS) of the Anhydrous Aripiprazole Crystals B obtained
in Example 2.
20 Figure 5 is a powder x-ray diffraction
diagram of the Anhvdrous Aripiprazole Crystals B
obtained in Example 2.
Figure 6 is a thermogravimetric/differential
thermogram of the aripiprazole hydrate obtained in
25 Reference Example 3.
Figure 7 is a powder x-ray diffraction
diagram of the aripiprazole hydrate obtained in
Reference Example 3.

Figure 8 shows thermogravimetric/differential



12 Decenber 2005 - 7 thermal analysis endotherm c curve of the type C
crystals of aripiprazole anhydride obtained in Exanple 11. Figure 9 shows
an ' H-NVR spectrum (DVMSO-d6, 5 TMS) of the type C crystals of anhydrous
aripi prazole obtained in Exanple 11. Figure 10 shows a poldBecerately003
diffraction spectrumof the type C crryftal s of anhydrous aripi prazole
obtained in Exanple 11. 10 Figure 11 sHows an IR spectrumof the type C

crystal s of %%¥%59.”%n%rliy%;i@ %ﬁ%"f@‘%&*@wﬂg& @iﬂa Ieet o Ej gure 12 shows

a solid 13C Spéctrum’o crystal s of anhydrous aripi prazol e

obtained 15 in Exanpl . L gur, 3 a1 hen [V Il
differenti al Ct gr nal z(a)(r?aI]a)]fs]"lpslPglr%1 otl#eraz}:?1 cul(rill\(/aera)gbftrgft1 éa%l tl;f/qgg%ﬁ{grlfst al s of
anhydrous arhpi prazole obtained in Exanple 12 or Exanple 13. 20 Figure 14

shows an 1H NMR spectrum (DVSO d6, TMS) of the type D crystals of

anhydrous ari pi prazol e righirai RedHowsEsanphent2 spebxaunl epl8o-&igure 15
shows a powder X-ray diffraction spectrumof the type D crystals of

anhydr ous 525THSI) pofir ahel & yplat @ red sita X afplaahlZrousEBeaiplieprkToleFi gure 16
shows an IR spectrumof the type D crystals of anhydrous ari pi prazole
obt ai ned i n Ekaaphed 12 &xabpdmplld -13.

Figure 10 shows a powder X~ray diffraction
spectrum'of the type C crystals of anhydrous
aripiprazole obtained in Example 11.

10 Figure 11 shows an IR spectrum of the type C
crystals of anhydrous aripiprazole obtained in Example
11.

Figure 12 shows a solid *C-NMR spectrum of

the type C crystals of anhydrous aripiprazole obtained
15 in Example 11.

Figure 13 shows a thermogravimetric/
differential thermal analysis endothermic curve of the
type D crystals of anhydrous aripiprazole obtained in
Example 12 or Example 13.

20 Figure 14 shows an 'H-NMR spectrum (DMSO-ds,
TMS} of the type D crystals of anhydrous aripiprazole
obtained in Example 12 or Example 13.

Figure 15 shows a powder X-ray diffraction

spectrum of the type D crystals of anhydrous
25 aripiprazole obtained in Example 12 or Example 13.
Figure 16 shows an IR spectrum of the type D

crystals of anhydrous aripiprazole obtained in Example

12 or Example 13.



12 Decenber 2005 - 8 Figure 17 shows a solid 13C- NWR spectrum of the type
D crystals of anhydrous aripi prazole obtained in Exanple 12 or Exanple
13. Figure 18 shows a thernogravinetric/ 5 differential th I alglalz}sags
endothermc curve of the type E crystals of anhydrous ariﬁ#ﬁ%&?ﬁ ¢
obtained in Exanple 14. Figure 19 shows an 1H NVR spectrum (DMSO d6, TMb)
of the type E crystals of anhydrous aripiprazole 10 obtained in Exanple

14. Figure 20rshoms B7 poveles aX-d&wvidli BELRGRI @PecEPBRt hEM AL thpet yPe E
crystal s of anhydrous ari piprazole obtained 1n Exanple 14. Figure 21 shows

an | R spectrwetdhe ¢§peniydddusramst s srio B hysh Duse @ripi DEaEol £
obtained in Exanple 14. Figure 22 shows a thernogravinetric/ differential

t her mal anal yisd sowrerEicteran 3 curve of the type F crystals of anhydrous
ari pi prazole obtained in 20 Exanple 15. Figure 23 shows an 1H NVR spectrum

(DVBO-d6, TMS) of the Byperd It ywiows aftewyayoasimatipiqf azol e obt ai ned
in Exanple 15. Figure 24 shows a powder X-ray diffraction 25 spectrum of
the type P crdistigzergiiahihimeisl rd i Prasidodmmirediryeehptks 15.
Figure 25 shows an IR spectrumof the type F crystals of anhydrous

ari pi prazol e SHRih&F Y5t B&R] eénhydrous aripiprazole obtained in

Example 14.

Figure 19 shows an 'H-NMR spectrum (DMSO-dg,

TMS) of the type E crystals of anhydrous aripiprazole
10 obtained in Example 14,

Figure 20 shows a powder X-ray diffraction
spectrum of the type E crystals of anhydrous
aripiprazole obtained in Example 14.

Figure 21 shows an IR spectrum of the type E

15 crystals of anhydrous aripiprazole obtained in Example
14.

Figure 22 shows a thermogravimetric/
differential thermal analysis endothermic curve of the
type F crystals of_anhydrous aripiprazole obtained in

20 Example 15.

Figure 23 shows an 'H~NMR spectrum (DMSO-d,
TMS) of the type F crystals of anhydrous aripiprazole
obtained in Example 15.

Figure 24 shows a powder X-ray diffraction

25 spectrum of the type F crystals of anhydrous
aripiprazole obtained in Example 15.
Figure 25 shows an IR spectrum of the type F

crystals of anhydrous aripiprazole obtained in Example

15.




15. 12 Decenber 2005 - 9 Figure 26 shows thernogravinetric/ differential
thermal anal ysis endotherm c curve of the type G crystals of anhydrous
ari pi prazole obtained in Exanple 16-b). 5 Figure 27 shows an 1H NWVR
spectrum (DVBO-d6, TMS) of the type G crystals of anhydrolsDgsamhes289% e
obtained in Exanple 16-b). Figure 28 shows a powder X-ray diffraction
spectrum of the type G crystals of anhydrous 10 ari pi prazole obtained in

Exanpl e 16-b). Figure 29 ct i ) G crystals of
anhydr ous ari pi prazol e%%bcf%oéé\? {Enrl%%%%feeﬁg@bf%ﬁﬁ%%%% 30 shows a

t her nogr avi I ol of jal %{@ I 1 ve of
the glass %lngf%regﬁchl%dlr oﬁ{s&;&ra}lpiaﬁ{rgﬂ)ﬁﬁzé 0 taltﬁiédﬁ?]ﬁé]q%%%p{%ﬁl%%).
Figure 31 shqwpea owdaltatd ay Cﬁﬁﬁdfcﬁ%dsorhri%%afwﬁlé)foﬁﬁ‘ﬁr%@% state of

anhydrous aripiprazolée 20 obtained in Exanpl'e 16-a). DETAI LED DESCRI PTI ON

OF THE | NVENBEx@GMpAGcargdigyg to first enbodi ment of the first aspect of the
present invention is provided Hydrate A 25 of aripiprazole wherein said
Hydrate h&s a powder x-Fiayadi fA7T attdwan eapeat-NMm whieehrum Sobstadkj al |y the
sane as the powder x-ray diffraction spectrumshown in Figure 3.
TMS) of the type G crystals of anhydrous aripiprazole
obtained in Example 16-b).
Figure 28 shows a powder X-ray diffraction
spectrum of the type G crystals of anhydrous
10 aripiprazole obtained in Example 16-b}.
Figure 29 shows an IR spectrum of the type G
crystals of anhydrous aripiprazole obtained in Example
16-b).
Figure 30 shows a thermogravimetric/
15 differential thermal analysis endothermic curve of the
glass form of anhydrous aripiprazole obtained in
Example 16-a).
Figure 31 shows a powder X-ray diffraction

spectrum of the glassy state of anhydrous aripiprazole

20 obtained in Example 16-a).

DETAILED DESCRIPTION OF THE INVENTICN
According to first embodiment of the first
aspect of the present invention is provided Hydrate A
25 of aripiprazole wherein said Hydrate has a powder x-ray
diffraction spectrum which is substantially the same as
the powder x-ray diffraction spectrum shown in Figure

3.



12 Decenber 2005 - 10 3. According to another enbodi nent of the first
aspect of the present invention is provided Hydrate A of aripiprazole
wherein said Hydrate has powder x-ray 5 diffraction characteristic ks at
20 = 12.6, 15.4, 17.3, 18.0, 18.6, 22.5 and 24.8. Accordi hy F%ﬂ@%%59@5
enbodi nent of the first aspect of the present invention is provided
Hydrate A of aripiprazole wherein saill Hydrate has particular 10 infrared
absorpti on bands at 2951, 2822, 1692, 1577, 1447, 1378, 1187, 963 and 784
cm on the IR-(KBr) spectrum According to another embodi ment of the first
aspect of the present invention is provided drate A 15 of aripiprazole
wherein said Hydrate h&SCRFIIROINIR 288&bety ddAens edbshandigsty t he

same as the 1H-NVR spectrum (DMSO.d6, TWMS) shown in Figure 2. According to
anot her enbo@tRERT 8% E & PrESENCadpEENtrTy fe BF@géH?dIHVgﬁﬁFSH i's

ded Hyd A .20 drate h H- NVR
P bect s um f'yuvrg% GerRRnhad 1 egrﬁiﬁgé?éwgwﬁeaﬁsibes%@egsx‘%‘iegnppm (m
2H), 1.68 2 5-2. 46 4 8. 2 5 AH +
DSEC» 5> g ang?gbgnbn @§3£aﬁ§eréﬁ$lc BE%&%”%F E?t 5 ??Eggl(nl 3 92
25 t, J -3 1 2643 6 204 Hz, 1 6. 49 dd, J
= sppnlé, 317 § E% 9 l? 847 EE”?( an% 24887 1y 1ﬁ3, 7.11-7ng]épn1(n]
1H), 7.28- 7-32 ppﬁl (”hc%H}déﬂg 8. nggﬂgk(émbéhﬁment of the first

aspect of the present invention is provided Hydrate A
of aripiprazole wherein said Hydrate has particular
10 infrared absorption bands at 2951, 2822, 1692, 1577,
1447, 1378, 1187, 963 and 784 cm™ on the IR (KBr)
spectrum.
According to another embodiment of the first
aspect of the present invention is provided Hydrate A
15 of aripiprazole wherein said Hydrate has an 'H-NMR
spectrum which is substantially the same as the 'H-NMR
spectrum (DMSO-d,, TMS) shown in Figure 2.
According to another embodiment of the first
aspect of the present invention is provided Hydrate A
20 of aripiprazole wherein said Hydrate has an 'H-NMR
spectrum (DMSO-d,, TMS) having characteristic peaks at
1.55-1.63 ppm (m, 2H), 1.68-1.78 ppm (m, 2H), 2.35-2.46
ppm (m, 4H), 2.48-2.56 ppm {(m, 4H + DMSO), 2.78 ppm (t,
J = 7.4 Hz, 2H), 2.97 ppm (brt, J = 4.6 Hz, 4H), 3.92
25 ppm (t, J = 6.3 Hz, 2H), 6.43 ppm (d, J = 2.4 Hz, 1lH),
6.49 ppm (dd, J = 8.4 Hz, J = 2.4 Hz, 1H), 7.04 ppm (d,
J = 8.1 Hz, 1H}, 7.11-7.17 ppm (m, 1lH), 7.28-7.32 ppm

(m, 2H) and 10.00 ppm {s, 1lH}.



12 Decenber 2005 - 11 According to another embodiment of the first aspect
of the present invention is provided Hydrate A of aripiprazole wherein
said Hydrate has an endotherm c curve which is substantially the sgﬁgsas
the 5 thermogravinetric/differential thermal analysis (hedt DSEeRB!

5C/ m n) endotherm c curve shown in Figure 1. According to another

embodi nent of the first aspect of thelpresent invention is provided

Hydrate A 10 of ari pi pfrazol e, wherein said rate has a_nean particle size
of 50 pmor |ess. Accor '?ﬁfﬁ%P%h%?h%?Oéﬁ%ﬁgg iggng pRf tihetiisghect of

less. Accordiritf {47 Bl E° CHbbATHAR BANE Hel 1TRStEspect of
bydr ot o has oA 15 ST ISR s o Izﬁ#%%c’&?n o WesCo B Hr T anot her

i f 14 ; ] t ention IS, proviae
Pydrate A ol art o pr S Lty A e & Wt AT i ze of

35 pmor | ess.; 2k AgeQLding glpod%%qw?;la]ﬁgbﬁgé ge[}%er iogpsl the first aspect of

the present invention I's provi prazol e wherein said

Hydrate has afEaidaninde s A% Ofe A1 Ol ES% ARROrAiNg Lo anot her
enbodi ment of the first 25 aspect of the present 1nvention is provided
Hydrate A of (radd iy az@le smengin) sadbdhdiate has,@ IR in
Figure 1.
According to another embodiment of the first
aspect of the present invention is provided Hydrate A
10 of aripiprazole wherein said Hydrate has a mean
particle size of 50 pum or less.
According to another embodiment of the first
aspect of the present invention is provided Hydrate A
of aripiprazole wherein said Hydrate has a mean
15 particle size of 40 pym or less.
According to another embodiment of the first
aspect of the present invention is provided Hydrate A
of aripiprazole wherein said Hydrate has a mean
particle size of 35 um or less.
20 According to another embodiment of the first
aspect of the present invention is provided Hydrate B
of aripiprazole wherein said Hydrate has a mean
particle size of 30 pm or less.
According to another embodiment of the first
25 aspect of the present invention is provided Hydrate A
of aripiprazole wherein said Hydrate has a mean
particle size of 25 um or less.

According to another embodiment of the first



particle size of 25 p.mor Iess. According to another enbodi ment of the

first 12 Decenber 2005 - 12 aspect of the present invention is erV|ded
drate A of aripiprazole wherein said Hydrate has a nean article sjze

?1}/ 20 pmor less. According to another enbodiment of the fl%Becembereffyt of

the present invention is provided Hydrate A of aripiprazole wherein said

Hydrate has a mean particle size rangé2of 40 to 10 pm According to

anot her enbodi ment of _the first aspect of the present invention is

provi ded HydrEtEX b bie 19T b eemhkti b5 RF MR HedFake & mean

article size range of 36 to 14 pm According to a second aspect of the
Bresent i nvent i Hjspﬁ%%%éé“edpﬁ%c%%’séfwgﬁ%%e Mapad fA¢Yh of Hydrate A

wherein said CESS. CONpri s he ste of 15 mlling Conventional

Hydr at e. Acc&g&ﬂ:nlgéteo salr% r%fsze%ﬁi%ﬁfe%sf' the second aspect of the
present invention is pryvl : C for the preparatign of. Hydrate A
conprising the steps ﬁgéﬁ%%%naﬁoﬁqeoﬁaﬁmm&%% vﬁr % Jﬁﬁ m | :c ng
is 20 perf r@§§ iddd Jachi ﬁﬁ% P . odipent o

t he second‘Lp aspeet(g%‘C %‘fnt*ﬁeé g%esent {kﬁrlvven |g%lgils@gﬁovﬁggéﬁg{ypf%%eessﬁef or the

preparation ofr RYdrAls o LOMRSIdG (N8 S4RRE-2«f Hid |4 g Spnventional
Hydrate wherein said mlling 25 machine 1san atomzer, pin mll, jet mll
or ball mllparticle size range of 40 to 10 um.

According to another embodiment of the first
aspect of the present invention is provided Hydrate A

10 of aripiprazole wherein said Hydrate has a mean
particle size range of 36 to 14 um.

According to a second aspect of the present
invention is provided a process for the preparation of
Hydrate A wherein said process comprises the steps of

15 milling Conventional Hydrate.

According to a first embodiment of the second
aspect of the present invention is provided a process
for the preparation of Hydrate A comprising the steps
of milling Conventional Hydrate wherein said milling is

20 performed by a milling machine.

According to another embodiment of the second
aspect of the present invention is provided a process
for the preparation of Hydrate A comprising the steps
of milling Conventional Hydrate wherein said milling

25 machine is an atomizer, pin mill, jet mill or ball
mill.
According to another embodiment of the second

aspect of the present invention is provided a process



Accordi ng to anot her enbodi nent of the second aspect of the present
invention is provided a process 12 Decenber 2005 - 13 for the preparation
of Hydrate A conprising the steps of mlling Conventional drate wherein
said milling machine is an atonizer. According to anotherZS#Bﬁﬁﬂﬁ%%ﬁo%ﬁ
the second 5 aspect of the present invention is provided a process for
the preparation of Hydrate A conprisfn@Bthe steps of mlling Conventional
Hydrate wherein said mlli machi ne is an atom zer using a rotational
speed of 5066F1 prrmﬂafr@%lme ity dpéite P goEsd isgnat ithe ofter® 10- 30 rpm
and a screen QQ i.ze of 1-5 mm According to various enbodinents of a
third aspectlo NG @?élr‘(te“ltﬁ\?é’ﬁt% SYAra usy sliedEd hypdrist 8IAL1der i ned
according to one or nore of the enbodi ments described herein wherein said

Hydrate is ngﬁg BVSa 15 3By §E€8Y 28 descri bed herein. According to a fourth
aspect of the present nvent.ion i s _provided r|p| razo substance of
| ow hygroscopicity. Ac@gFglﬁdngotg'ﬁngﬁgﬁﬂ&ﬁﬁ H%ngfcgeé%ﬁ %

aspect of ct he e ent | IS ari rr,azol e dru substance of
|OMIhygrOSCOpI@e ¥ %%hg£§ %&ggg tl&% Ay %%gc&pl rPy |§d awgrggﬁﬁg cont ent

of 0.5%or |egs %Heegrg a¢hng c5al¢ ‘di%a?‘ézét %gj@%gﬁgﬁngzh%hgo‘érc% g a

dessi cat or nmai nt al ne a tenperature o mnmtyqeva of
100% Accordiprgnt@18nkl E8hveRReShABN Y AT athe WheWklih said milling

machine is an atomizer using a rotational speed of
5000-15000 rpm for the main axis, a feed rotation of
10 10-30 rpm and a screen hole size of 1-5 mm.

According to various embodiments of a third
aspect of the present invention is provided Hydrate A
defined according to one or more of the embodiments
described herein wherein said Hydrate is made by a

15 process as described herein.

According to a fourth aspect of the present
invention is provided aripiprazole drug substance of
low hygroscopicity.

According to a first embodiment of the fourth

20 aspect of the present invention is provided
aripiprazole drug substance of low hygroscopicity
wherein said low hygroscopicity is a moisture content
of 0.5% or less after placing said drug substance for
24 hours in a dessicator maintained at a temperature of

25 60°C and a humidity level of 100%.

According to a first embodiment of the fourth
aspect of the present invention is provided

aripiprazole drug substance of low hygroscopicity



aspect of the present invention is provided aripiprazole drug substance of
| ow hygroscopicity 12 Decenber 2005 - 14 wherein said | ow hygroscopicity
is a noisture content of 0.4%or less after placing said drug substance
for 24 hours in a dessicator maintained at a tenperature B¥De@mbesda0y
hum dity level of 100% 5 According to another enbodi ment of the fourth
aspect of the present invention is provéded aripiprazole drug substance of
| ow hygroscopicity wherein said | ow hygroscopicity is a noisture content
of 0.25% or ["&ELMm eais) ddivhd Veias CPRiF b stsarfc AKigt U ZP™HERS in a
dessi cator maintained at a tenperature of 60C and a hum dity |evel of
100% Accor di%g &-& %arfst H&s% L@ g Be i@y sahsdancst e present
invention is _provided K6 aripjprazole drug substance of |ow hygroscopicity 15
wherei n sai d 4% %&%@i%%%Q%Oé FoSt @@ ccofttedt tePeF 8% oy ess
after placing_.sajd_drug,suhst.ance for 4 rs in a dessicator nmintained
at a tgnpera%Wrg!é?m{ébéugﬁg Yh ﬁWﬁﬁtf%légéﬁ'of 100% According to another

enbodi ment. of the fourth 20 .aspect of .the present invention i r.ovi ded
aripiprazélg drug subs%ﬁﬁggd&PgP%ﬁ ﬁ?&F ?56& |QS}meWﬁeF§fﬁ% m€§4%§b _
hygr oscopi ci ta%p:ce%rtaogz't%te“ﬁa‘?ce%%’ﬁtteghve%fti%nlqoé‘). agepfter placing said

drug substance hours 1 n a dessicator maintained at a tenperature of

25 60C and ahymidity, hevel-@f s183%anAccarrdiing %?g%%%EQ%&Cgngdinent of the

fourth
wherein said low hygroscopicity is a mecisture content

of 0.25% or less after placing said drug substance for
10 24 hours in a dessicator maintained at a temperature of
60°C and a humidity level of 100%.

According to another embodiment of the fourth
aspect of the present invention is provided
aripiprazole drug substance of low hygroscopicity

15 wherein said low hygroscopicity is a moisture content
of 0.15% or less after placing said drug substance for
24 hours in a dessicator maintained at a temperature of
60°C and a humidity level of 100%.

According to another embodiment of the fourth

20 aspect of the present invention is provided
aripiprazole drug substance of low hygroscopicity
wherein said low hygroscopicity is a moisture content
of 0.10% or less after placing said drug substance for
24 hours in a dessicator maintained at a temperature of

25 60°C and a humidity level of 100%.

According to another embodiment of the fourth
aspect of the present invention is provided

aripiprazole drug substance of low hygroscopicity



aspect of the present invention is provided aripiprazole drug substance of
| ow hygroscopicity 12 Decenber 2005 - 15 wherein said | ow hygroscopicity

is a noisture content of 0.05%or |ess after placing saidgf u ub ce
for 24 hours in a dessicator naintained at a tenperature be%?%eéihgg

hum dity |l evel of 100% 5 According to sngther enbodi nent of the fourth
aspect of the present invention is pro% ded aripiprazole drug substance of

| ow hygr oscopjed Ly r i i plclty. d i cont ent
of 0. 0% or e Lt ey pa L A OP R R e e G e T 2

dessicator mymt@iged &t BedLMPOIA UL Ofng 600G ANty B Shi 4y d epgl of

100% According to another enbodi nent of the fourth ~aspect of the present
invention is 2prouhded irard pidy SzZed oo d g rsiisiancer of dapdygreseapFcity 15
wherein said drug substance is Anhydrous Aripiprazole Crystals B as

defi ned hereigd®CAcaat di rguniiod ianotherelerddiotnt of the fourth aspect of
the present invention is provided aripiprazole drug substance of | ow
hygroscopixity 20 wher Aarvasalihgriuy audstean cenbdrabi neergowderthe riayurth
diffraction spectrumwhich is substantially the sanme as the powder x-ray
di ffracti on ggEEdtumisHdvih preEurig Bnacyorid mraoidemdt her enbodi nent  of
the fourth 25 aspect of the present invention is provided aripiprazole
drug subst ané& IFFLARF Ry P pirttance of low hygroscopicity

wherein said low hygroscopicity is a moisture content
of 0.04% or less after placing said drug substance for

10 24 hours in a dessicator maintained at a temperature of
60°C and a humidity level of 100%.

According to another embodiment of the fourth
aspect of the present invention is provided
aripiprazole drug substance of low hygroscopicity

15 wherein said drug substance is Anhydrous Aripiprazole
Crystals B as defined herein.

According to another embodiment of the fourth
aspect of the present invention is provided
aripiprazole drug substance of low hygroscopicity

20 wherein said drug substance has a powder x-ray
diffraction spectrum which is substantially the same as
the powder x-ray diffraction spectrum shown in Figure
5.

According to another embodiment of the fourth

25 aspect of the present invention is provided
aripiprazole drug substance of low hygroscopicity
wherein said drug substance has a powder x-ray
diffraction spectrum having characteristic peaks at 260 =

11.0°, 16.6°, 18.3°, 20.3° and 22.1°.



wherein said drug substance has a powder x-ray diffraction spectrum having
characteristic peaks at 20 = 11.0, 16.6, 19.3, 20.3 and 22.1. 12 Decenber
2005 - 16 11.0, 16.6, 19.3, 20.3 and 22.1. According to another en%éﬁg ment
of the fourth aspect of the present invention is provided? BFGPOSF a2 e
drug substance of | ow hygroscopicity 5 ¥herein sai d drug substance has
particular infrared absorption bands L 2945, 2812, 1678, 1627, 1448,

1377, 1173, 196@-and /¢S C Nt I ) ectrum According to anot her
enbodi ment o fhe’fo&f?h' g?ﬁgbf g@'t eggggggﬁﬁ i'nvention is provided 10

ari pi prazol e drug subsh@%%%ﬁ%@m%%%rt%%@%&gomm\eﬁ%r e 1S ¢ ALUg

subst ance has an 1H NMR spectr I's substantiall'y the sanme as the

1H NMR spect ra‘é?ﬂe(:@'v@@ 88 pEMRk QMR dnft 1fndY1se 4ovAGRey di ng to anot her
enbodi mrent of the fourth f% aspect of the present invention is provided

ari pi prazol ea@riquiua%u@na@u@f sh@WtRHH0$FORIE hygraiesiikisgi d drug
subst ance has an 1H NMR spectrum (DMSO d6, TMS) "having characteristic

peaks at 5. Swh:re3n ppat( @rudHsubkt88ck h8sppArtMcudl)y, 12£3312q46 ppm (m
20 4H), 2.48-2.56 ppm(m 4H + DVMBO), 2.78 ppm(t, J = 7.4 Hz, 2H), 2.97
ppm (brt, J abéoGpkiipondbhnds. 82 pems(t 2812,=1€73,Ha622H) 14@8431ppm,(d, J =
2.4 Hz, 1H), 6.49 ppm (dd, J =8.4 Hz, J = 2.4 Hz, 1H), 7.04 ppm(d, J =
8.1 Hz, 1H) 1173119%801Zngpii/O@memlHon TH28-TR KB mspmct2idn.
According to another embodiment of the fourth
aspect of the present invention is provided
10 aripiprazole drug substance of low hygroscopicity
wherein said drug substance has an *H-NMR spectrum which
is substantially the same as the 'H-NMR spectrum (DMSO-
dg, TMS) shown in Figure 4.
According to another embodiment of the fourth
15 aspect of the present invention is provided
aripiprazole drug substance of low hygroscopicity
wherein said drug substance has an 'H-NMR spectrum
(DMSO-dg;, TMS) having characteristic peaks at 1.55-1.63
ppm {m, 2H), 1.68-1.78 ppm (m, 2H), 2.35-2.46 ppm (m,
20 4H), 2.48-2.56 ppm (m, 4H + DMSO), 2.78 ppm (t, J = 7.4
Hz, 2ZH), 2.97 ppm (brt, J = 4.6 Hz, 4H), 3.92 ppm (t, J
= 6.3 Hz, 2H), 6.43 ppm (d, J = 2.4 Hz, 1H), 6.49 ppm
(dd, J = 8.4 Hz, J = 2.4 Hz, 1H), 7.04 ppm (d, J = 8.1
Hz, 1H), 7.11-7.17 ppm (m, 1H}, 7.28-7.32 ppm {m, 2H)
25 and 10.00 ppm (s, 1H).

According teo another embodiment of the fourth

aspect of the present invention is provided

aripiprazole drug substance of low hygroscopicity




25 and 10.00 ppm (s, 1H). According to another enbodi nent of the fourth
aspect of the present invention is provided aripiprazole drug substance of
| ow hygroscopicity 12 Decenber 2005 - 17 wherein said dru?%substangﬁ05

exhi bits an endotherm c peak near about 141.5C in thernog

Percrnbst

differential thermal analysis (heatigggﬁage 5C mn). According to another

enbodi nent of the fourth 5 aspect of
. e . T4 d
R i T e S M S i

U B (D6a1E NDe 1 28 € S ML rnd Pr £FLREEE NGy L O anot her

ari pi prazol e
subst ance exhi
scanni ng cal

e present invention is provided

m c near about ferenti al

enbodi ment of the fourth aspect of the present invention is provided
aripi prazole ﬂrﬂ&MﬂnCﬁq@EméPVéﬁé’%i%§OM§éﬁﬂng whet el s sahth dr ug

substance is Anhydrous Ari pi prazole
convert to a 15 hydrousadesraiig ard pinpsazet entbedi fsopesf yeisd of @dreiven

ystals B and will not substantially
for

an extended period. For instance, said Anhydrous Aripiprazole Crystals B
can be st drechapeddr &f rdatpnssernunirdrdnyt {d3H) i ofpiivPdeathd at a tenperature
of 25C, even for a period not less than 1 year. 20 According to another
enbodi nent ofanimEfrarale dwpectuldtaree preskon hygeesdamic¢stprovi ded

ari pi prazol e drug substance of |ow hygroscopjicity wherein said drug

substance i s %
convert to a

RFTRTD B IAF | HTUTE A Ay S i ain vindothrriaibst antial |y

peak near about 140.7°C in differential scanning

calorimetry (heating rate 5°C/min}.

10

According to another embodiment of the fourth

aspect of the present invention is provided

aripiprazole drug substance of low hygroscopicity

wherein said drug substance is Anhydrous Aripiprazole

Crystals B and will not substantially convert to a

15 hydrous form of aripiprazole when properly stored even

for an extended period. For instance, said Anhydrous

Aripiprazole Crystals B can be stored under a relative

humidity (RH) of 60 % and at a temperature of 25°C,

even for a period not less than 1 year.

20

According to another embodiment of the fourth

aspect of the present invention is provided

aripiprazole drug substance of low hygroscopicity

wherein said drug substance is Anhydrous Aripiprazole

Crystals B and will not substantially convert to a

25 hydrous form of aripiprazole when properly stored even

for an extended period. For instance, said Anhydrous

Aripiprazole Crystals B can be stored under a relative

humidity (RH) of 60 % and at a temperature of 25°C,



25 hydrous form of aripiprazole when properly stored even for an extended
period. For instance, said Anhydrous Aripiprazole Crystals B can be stored
under a relative humdity (RH) of 60 %and at a tenperaturf of 25C, g
December 2005 - 18 even for a period not |ess than 4 year &% DAEGB edithé to
anot her enbodi ment of the fourth asgegftﬁ of the present invention is

provi ded aripiprazole drug substance | ow hygroscopicity 5 wherein said

drug substancg,ds f@PerBé'Eicﬁtgl/iH&Prf‘%géeth%ﬁyﬂ Sr8 and wil|l not

substantially convert to a drous formof aripiprazole when properly

stored even for a perigd-9pi;hgSeot DRl YRBEAURESE Gt rEh@t FYGrehUM dity
(RH) of 75 % and at a tenperature of 40C. 10 According to another

enbodi ment ofzdhe-f oyt thhe a5pesénOf 1hPenPIOSENE HRYLIMEQN is provided
ari pi prazol e drug substance of | ow hygroscopicity wherein said drug

subst ance hasasipiera 56 € @fugOsuIestahesSoMEsw Siipgropespicleysi ze is
required for the 15 formul ation such as Tabl et and other solid dose

formul at i dhs whet arth nga f drdexanphles f dmsdned tAnfpd nahaitAoisipecor€di ng to
anot her enbodi ment of the fourth aspect of the present invention is

provi ded 20 di1iysiprby o eandl ugli Slibseanswbsfantvia higrosrvopitity awherein said
drug substance has a nmean size of 40mor less if small particle size is
requi red for h¥froyprigimtebrasiviPrazahd | Erenm Ryety sofeedoseen

formul ations including for exanple flashnelt ,
for a period not less than 0.5 year under a relative

humidity (RH) of 75 % and at a temperature of 40°C.

10 According to another embodiment of the fourth
aspect of the present invention 1s provided
aripiprazole drug substance of low hygroscopicity
wherein said drug substance has a mean size of 50um or
less when small particle size is required for the

15 formulation such as Tablet and other solid dose
formulations including for example flashmelt
formulations.

According to another embodiment of the fourth
aspect of the present invention is provided

20 aripiprazole drug substance of low hygroscopicity
wherein said drug substance has a mean size of 40pum or
less if small particle size is required for the
formulation such as Tablet and other solid dose
formulations including for example flashmelt

25 formulations.

According to another embodiment of the fourth
aspect of the present invention is provided

aripiprazole drug substance of low hygroscopicity




25 formul ati ons. According to anot her enbodi nent of the fourth aspect of
the present invention is provided aripiprazole drug substance of |ow
hygroscopicity 12 Decenber 2005 - 19 wherein said drug substance hab%g
mean size of 30mor less if small particle size is requirédDegpmber 200
formul ation such as Tablet and other Z@l i d dose fornulations including
for exanple flashnelt formulations. 5 cording to a fifth aspect of the

present | “V‘”%Eéf)é&' :sﬁic?véﬂffd?\}]kﬁ’ét?&r‘?éé KL énﬁ%ﬂ e&f‘éé‘téfr‘%ﬁﬁm hydr ous

Aripiprazole Gystals B. Acco ng to a first enbodi nent o e fifth
aspect of the presentshVENtd ON & e P OY ded fe i PEESSEo L Oed Afuid€ion

preparation of Anhydrous Aripiprazole Crystals'B wherein said process

conpri ses heafidly 4% I PAPISZ ARy KAt £ A d AEHE dEdEmi Datdi dhdg St embodi nment
of the fifth aspect of the present invention is provided a process 15 for

t he prepar at ijorc0fdAid pfgar azedrep Anhyoh ditee G ysé sl atB over ei n said process
conpri ses heating Aripiprazole Hydrate A at 90-125C for about 3-50 hours.
Accordi ng 30 anot her erdochring dfo tdef it hes@sprctf ofhd hergsasent

i nvention is provided a process 20 for the preparation of Anhydrous

Ari pi prazol e iGr4ssttalan B svherest idedhial proeess tonprhs axreratathigonrdHi prazol e
Hydrate A at 100C for about 18 hours. According to another enbodi nent of
the fifth adgdetdrgug Heripiyerolnventstohts Sprovi ded a process

According to a first embodiment of the fifth
aspect of the present invention is provided a process
10 for the preparation of Anhydrous Aripiprazole Crystals
B wherein said process comprises heating Aripiprazole
Hydrate A,
According to a first embodiment of the fifth
aspect of the present invention is provided a process
15 for the preparation of Aripiprazole Anhydride Crystals
B wherein said process comprises heating Aripiprazole
Hydrate A at 90-125°C for about 3-50 hours.
According to another embodiment of the fifth
aspect of the present invention is provided a process
20 for the preparation of Anhydrous Aripiprazole Crystals
B wherein said process comprises heating Aripiprazole
Hydrate A at 100°C for about 18 hours.
According to another embodiment of the fifth
aspect of the present invention is provided a process
25 for the preparation of Anhydrous Aripiprazole Crystals
B wherein said process comprises heating Aripiprazole

Hydrate A at 100°C for about 24 hours.

According to ancther embodiment of the fifth




25 for the preparation of Anhydrous Aripiprazole Crystals B wherein said
process conprises heating Aripiprazole Hydrate A at 100C for about 24
hours. According to another enbodinment of the fifth 12 EEC? er 00; -_20
aspect of the present invention is provided a process for 80?5?2%“5 092 i on
of Anhydrous Aripiprazole Crystals B wherein said process conprises
heating Aripiprazole Hydrate A at 120Cfor about 3 hours. 5 According to

anot her emo‘ﬂé’ﬁéﬁt s tihee fﬂfé%n@sﬂ?\%nﬁoﬂ hes %ﬁ:g@irﬂe& né’eﬁh%&?sé S

provi ded a process for the preparation of Anhydrous Aripiprazole Crystals

B wherein saifhprioeeSsr SOl S8 e atd g A i 2F 870 ea zddélrat s T Hr  about
18 hours at 100C foIﬁ?&ed by 10 additfgﬁél heatfﬁ?géor about %Fhours at
120C. Accor @& ntdrein Sadd @speeds aforfiphel e derdtingventp iora so s ovi ded
Anhydrous Aripiprazole Crystals B defined according to one or nore of the
enbodi ment s Hlebkatided aterldd (" Gintbmedsowly 3 hppwicess as provi ded 15 herein.
According to a seventh aspect of the present invention is provided

Anhydr ous SAri pi prazol e Aogetdiingg B o farotlien enbgdimae of the efifth
pharmaceutical |y acceptable carriers. 20 other enbodi nents of the present
i nvention nmAFRESHPASEIRIIRRIN oI Bhst DPAWEL AR brREYFEST he
enbodi nents and/ or aspects disclosed herein. Yet, other enbodi nents and

aspects of tHET ithreRiHRLAY b hgdrEhout cordRiRFaP1hEdee @ Hti on

B wherein said process comprises heating Aripiprazole
Hydrate A for about 18 hours at 100°C followed by
10 additional heating for about 3 hours at 120°C.
According to a sixth aspect of the present
invention is provided Anhydrous Aripiprazole Crystals B
defined according to one or more of the embodiments
described herein and made by a process as provided

15 herein.

According to a seventh aspect of the present
invention is provided Anhydrous Aripiprazole Crystals B
formulated with one or more pharmaceutically acceptable
carriers.

20 Other embodiments of the present invention
may comprise suitable combinations of two or more of
the embodiments and/or aspects disclosed herein.

Yet other embodiments and aspects of the
invention will be apparent according to the description

25 provided below.

Yet another aspect of the present invention

comprised discovering that when aripiprazole hydrate

(Conventional Hydrate as defined herein) is milled, it




25 provi ded bel ow. Yet another aspect of the present invention conprised
di scovering that when aripiprazole hydrate (Conventional Hydrate as
defined herein) is mlled, it 12 Decenber 2005 - 21 converts to an

aripi prazol e hydrate (Hydrate A as defined herein) with alZdPesersh0®bwder
x-ray diffraction spectrum by di ffereE peak intensities. Moreover, it
was found that Hydrate A | oses the sha E 5 dehydration endot herm c peak of

123. 5C whi ch  Ghat ' i 4 ' I '
t her nogr ai/icrrect ric/di f?tredr ﬁ?l%ﬂ%%&?%;m%&? %w/udg{aaé%et{ienaéonventi onal
Hydrate 1s RSkl dih WARle & Allar Bdiddio Qaent i onal Hydrate

and exhibits a 10 gradual hydrat1 on endot herm c pe ween about 60C

and 120C wi t lyie faRade iRftale pictBhgttoy G £ Ate AN YAl 1a8RELd 1 1ofed he invention

conprised discovering that when heated to a specific tenperature of

90-125C for ch@vver,hiix nevelfardity=az owidyd at dosks delw dratgs
gradual |y avoi di ng the aggregati on phenonenon thought to be caused in

convent i ordal dedrviduigiriazolemdujdreadne by aadpict dedBy.diat ivdni,ctand t hat
anhydrous aripiprazole crystals obtai ned by heating of the novel
ari pi prazol e dhadeattenizes syedilflied 2prrvemddcatadr ¢l yadmatanhydr ous
aripiprazole crystals with the desired properties. Characterization of
Hydrate A Paftdicgmeg rarv imgigrigt/diffexenided Hdyeamalhapalyzs a-he Thus,
physi cochem cal properties given in (1)-(5) bel ow )

the Conventional Hydrate 1Is transformed into Hydrate A

after milling Conventional Hydrate and exhibits a

10 gradual dehydration endothermic peak between about 60°C

and 120°C with a weak peak at about 71°C.

Yet another aspect of the invention comprised
discovering that when heated to a specific temperature
of 90-125°C for 3-50hr, this novel aripiprazole hydrate

15 dehydrates gradually avoiding the aggregation
phenomenon thought to be caused in conventional
aripiprazole hydrate by rapid dehydration, and that
anhydrous aripiprazole crystals obtained by heating of
the novel aripiprazole hydrate to a specific

20 temperature are anhydrous aripiprazole crystals with

the desired properties.

Characterization of Hydrate A

Particles of “Hydrate A” as used herein have
25 the physicochemical properties given in (1}-(5) below:
(1) It has an endothermic curve which is
substantially the same as the thermogravimetric/

differential thermal analysis (heating rate 5°C/min)



(1) I't has an endotherm c curve which is substantially the same as the
thernmogravinetric/ differential thermal analysis (heating rate 5C mn) 12
Decenber 2005 - 22 endotherm c curve shown in Figure 1. S ecificallx it
is characterized by the appearance of a small peak at abo Dyagmber 4085
gradual endotherm c peak around 60C tqQ_120C. 5 (2) It has an 1H NWR
spectrumwhich is substantially thes fe~as the 1H NWVR spect rum ( DVSO- d6,

155163 ppr oy e RS S Aidise B SR GH Bttty
(brt, 32 BPe e hyctargd iy hd piidngd oo Sl Sk (o, PR
e 1n 7 1 R R SR Ay At 8 Gom 15

(s, 1H). (3) dd ra@d powder x-ray diffraction spectrumwhich is
substantially the sane as the powder x-ray diffraction spectrum shown in

Figure 3. 5 Speci ficall y2)i tithamshar agtapkstpecpeakswat c80is 12. 6, 20 15. 4,
17.3, 18.0, 18.6, 22.5 and 24.8. (4) It has clear infrared absorption bands

at 2951, 282&bstaEdR,iall3%7 thkAshmel 348,thl 8K -nRA3spadt 784 (omEd-apn, the IR
(KBr) spectrum (5) It has a nean particle size of 50 pmor 25 |ess.
TMS) shown in Figure 2. Specifically, it has
characteristic peaks at 1.55-1.63 ppm (m, 2H), 1.68-
1.78 ppm (m, 2H), 2.35-2.46 ppm (m, 4H), 2.48-2.56 ppm
10 {m, 4H + DMSO), 2.78 ppm {(t, J = 7.4 Hz, 2H), 2.97 ppm
(brt, J = 4.6 Hz, 4H}), 3.92 ppm (t, J = 6.3 Hz, 2H),
©.43 ppm (d, J = 2.4 Hz, 1H), 6.49 ppm (dd, J = 8.4 Hz,
J = 2.4 Hz, 1H), 7.04 ppm (d, J = 8.1 Hz, 1lH), 7.1l1~
7.17 ppm (m, 1H), 7.28-7.32 ppm (m, 2H) and 10.00 ppm
15 (s, 1H).
(3) It has a powder x-ray diffraction
spectrum which is substantially the same as the powder
®x-ray diffraction spectrum shown in Figure 3.
Specifically, it has characteristic peaks at 26 = 12.6°,
20 15.4°, 17.3°, 18.0°, 18.6°, 22.5° and 24.8°.
{4) It has clear infrared absorption bands at
2951, 2822, 1692, 1577, 1447, 1378, 1187, 963 and 784
cm™? on the IR (KBr) spectrun.
{5) It has a mean particle size of 50 pm or

25 less.

Process for Manufacturing Hvdrate A

Hydrate A is manufactured by milling




Manurfacturing Ha a Hydrate A is manufactured by mlling 12 Decenber 2005
- 23 Conventional Hydrate. Conventional mlling nethods can be used to

m |1l Conventional Hydrate. For exanple, Conventional Hydrate can be mlled
inamlling machine. A widely used mlling machine can bl esHbes2@ch as
an atom zer, pin mll, jet mll or ball,mll. O these, the atom zer is
preferred. Regarding the specific mllThg conditions when using an

atom zer, a rIAtdrANAn=Pe8M1ft 200QonkRAR0 Jrim Goulid Re mesebdLrcdrhe nain

axis, for exanple, 10 with™a feed rotation of 10-30 rpm and a screen hol e

size of 1-5 ma yHRl RAKIPAr tddiw i izhOf Hhe-ad pi Az dandidrate A
obtained by mlling should normally be 50 gm or |less, preferably 30 mor

| ess. Mean pavhivelne isinad Hydmatdeas ey trailned by tahenipdritiec! e si ze

measur enent net hod described hereinafter. Characterization of Anhydrous
Ari pi prazol em@chstal.s B widlshydneesd Avdildiiprea el o iGey staal deB'usefd,t he 20
present invention as used herein have the physicochem cal properties given
in (6)-(12) bakbwas @) afemizeave Fim THINVR Jspeatiddmowhibed 1 snill.
substantially the same as the 1H NVR spectrum (DMSO-d5, TMS) shown in

Fi gure 4. Speéi tihesiey theh@f aevze 9 s ipref@rasdst i ¢ peaks at 1.55-1.63 ppm

(m 2H), 1.68- 1.78 ppm(mﬁﬁH), .35-2.46 ppm.,(m, 4H), 2.48-2.56 ppm (m
4H + DVBO), 2.78 ppm (EBeIRreIng Hhe spgciiicop g conditions

when using an atomizer, a rotational speed of 5000-

15000 rpm could be used for the main axis, for example,
10 with a feed rotation of 10-30 rpm and a screen hole

size of 1-5 mm.

The mean particle size of the Aripiprazole

Hydrate A obtained by milling should normally be 50 um

or less, preferably 30 pm or less. Mean particle size
15 can be ascertained by the particle size measurement

method described hereinafter.

Characterization of Anhydrcous Aripiprazole Crystals B

“Anhydrous Aripiprazole Crystals B” of the
20 present invention as used herein have the
physicochemical properties given in (6)-(12) below.

(6) They have an 'H-NMR spectrum which is
substantially the same as the H-NMR spectrum (DMSO-dg,
TMS} shown in Figure 4. Specifically, they have

25 characteristic peaks at 1.55-1.63 ppm (m, Z2H), 1.68-
1.78 ppm {(m, 2H), 2.35-2.46 ppm (m, 4H), 2.48-2.56 ppn
{m, 4H + DMSO}, 2.78 ppm (t, J = 7.4 Hz, 2H), 2.97 ppm

(brt, 0 = 4.6 Hz, 4H}, 3.92 ppm (t, J = 6.3 Hz, 2H),



6.43 ppm (d, J 2 Hz, 1H), 6.49 ppm(dd, J =8.4 Hz, J = 2.4 Hz, 1H),
7.04 ppm (d, J 8.1 Hz, 1H), 7.11- 7.17 ppm(m 1H), 7.28-7.32 pp 2H)
and 10.00 ppm (s, 1H. 5 (7) They have a powder x-ray diﬂﬂﬂ&%@F@ﬁpaé&?
spectrum which is substantially the s as the powder x-ray diffraction
spectrum shown in Figure 5. Specifica t hey have characteristic peaks

Y,
at 20 = 11. @ 416 3,7 2053 ja 22.:4. (s have _cleeagr jnfrared
absorption b%ﬁ ? ¥§?1§3259-28fgﬁ ?%78%H%62$94f§k§%h§§§9,%€17§$qb 'and 779
cm-1 on thej B K&r )st;pqq.lt)r,um_Oggﬁ,p}hq)a’e@hgbigt_ 1am£ndefyhersriig peak near
about 141.5C in thernogravinetric/differential thernal fé anal ysi s
(heating rate.5¢ mor) . (m(, 1QH) They, 2exhyi, Biot ppim qRGotiar Bingl AealoNedm about
140.7C in differential scanning calorimetry (heating rate 5Cmn). (11)
Anhydrous Ari(pi,pnaizal e Crystals B of the 20 present invention have | ow
hygroscopi city. For exanple, Anhydrous Aripiprazole Crystals B of the
present ifvention mai nt{di)n Thewaterwec anpewdesf x6.ré% od f flrest iait er 24 hours
inside a dessicator set at a tenperature of 60C and a humdity of 100%
Vel | - known 25Pretiots woil ciredsusivhg taatdaldantast seme Be Gdedpasdesng as

they are nmethods comonly used for neasuring the
¥-ray diffraction spectrum shown in Figure 5.

(brt, J = 4.6 Hz, 4H), 3.92 ppm(t, J = 6.3 Hz, 2H), 12 Decenber 2005 - 24
=24

Specifically, they have characteristic peaks at 28 =
11.0°, 16.6°, 19.3°, 20.3° and 22.1°.

10 (8) They have clear infrared absorption bands
at 2945, 2812, 1678, 1627, 1448, 1377, 1173, 960 and
779 cm™! on the IR (KBr) spectrum.

(9) They exhibit an endothermic peak near
about 141.5°C in thermogravimetric/differential thermal

15 analysis (heating rate 5°C/min).

(10) They exhibit an endothermic peak near
about 140.7°C in differential scanning calorimetry
(heating rate 5°C/min).

(11} Anhydrous Aripiprazole Crystals B of the

20 present invention have low hygroscopicity. For
example, Anhydrous Aripiprazole Crystals B of the
present invention maintain a water content of 0.4% or
less after 24 hours inside a dessicator set at a
temperature of 60°C and a humidity of 100%. Well-known

25 methods of measuring water content can be used as long
as they are methods commonly used for measuring the
water content of crystals. For example, a method such

as the Karl Fischer method can be used.




wat er content of crystals. For exanple, a nethod such as the Karl Fischer
met hod can be used. 12 Decenber 2005 - 25 (12) Wien the small particle
size is required for the formulation such as tablet and ot her solid dose
formul ations including for exanple flashnelt fornul ati onslZ Preermies 005
particle size is preferably 50 5 mor |ess. Process for Mnufacturing
Anhydrous Aripiprazole Crystals B In €8s& of the formulation for which
small 10 particle size e th 50 is required, the mlling s
necessary for the pr epa?%)l gbﬁ?erﬁoa%\}k‘?/esfr?a@]v\/r%%rtaﬂ%a? gt Hhotft Tgfuired
Convent i onal ydro I z 0 S Vi | ar ge
particle si zef%{ys] t(r:ﬁef F%O&Iﬁg%%%‘?léeﬂ su %%%@;%hg%ai% vﬁ(ﬁhﬂga%cgg%t her in
the mlling rRGH NGt AGEOTHOGYing LAGF Gdaindt &I SRdMaRd pge that it is
difficult to 1industrially prepare Anhydrous Aripiprazole Crystals B

having smal | faintiideisrlge thddedart heh @l 1€1dBd picess diherd meng os¢ of the
20 present invention have found that Conventional Hydrate can be easily
mlled, argd Amhydr QusssAri pi prazole Crystals B having small particle size
can be obtained in high yield with good-operability by heating the mlled
hydrate A thus obtained. 25 The Anhydrous Aripiprazole Crystals B of the
present invention are prepared for exanple by heating the aforenentioned
Ari pi prazol e Biydrestse omatMagifigBmring Anhydrous Aripiprazole

Crystals B

In case of the formulation for which small
particle size (less than 50 pm) is required, the
milling is necessary for the preparation. However,
when a large amount . of Conventional Anhydrous
Aripiprazole or Anhydrous Crystals B having large
particle size is milled, the milled substances adhere
with each other in the milling machine. Accordingly,

there is a disadvantage that it is difficult to

industrially prepare Anhydrous Aripiprazole Crystals B
having small particle size.

Under the circumstances, the inventors of the
present invention have found that Conventional Hydrate
can be easily milled, and Anhydrous Aripiprazole
Crystals B having small particle size can be obtained
in high yield with good-operability by heating the
milled hydrate A thus obtained.

The Anhydrous Aripiprazole Crystals B of the
present invention are prepared for example by heating
the aforementioned Aripiprazole Hydrate A at 90-125°C.
The heating time is generally about 3-50 hours, but

cannot be stated unconditionally since it differs




The heating time is generally about 3-50 hours, but cannot be stated
unconditionally since it differs 12 Decenber 2005 - 26 depending on
heating tenperature. The heating tine and heating tenperature are
inversely related, so that for exanple the heating tine widPeesEhepddy the
| ower the heating tenperature, and shorter the higher the heating 5
temperature. Specifically, if the heat¢fhg-tenperature of Aripiprazole

drate A is 100C, . .the heating ti should normally be 18 hours or_ nore or
;?/ef erably abSEENIR% S .e%tg'qghgeeﬁ@%riaﬁélrteerrpgf?“ﬁ BRI SR e

Hydrate Ais on the qther hand, the heating ti 10 n.be. about 3
h%égg’n tEtaneratuQ:el areinverse (ﬁeq[aﬁ:gr%ressoe a‘th&

hours. The An rods Fpirprazol e Crystal™s i on can

be prepared Eyagn%&%ert%%i 'Plte\étlt]}rf]w.é;hi%ta.r.trxjfen%i&rli RidPry & hdr qtfg,gé ft('ﬁ]ee about 18

hours at 100 t hen heat or “about ours at
Anhydrous Arhphplago0h@nPetakdlre, 1208 Yhdie PLesenl JHAMERHHOM L3N R SO be
obtained if thg lhggtiﬁ%;tine i S ei%endgg still fuﬁ?her, bSi thlsrﬁ%y not

be econonscakempbenteiel.l RPeldiFi®adinie iF Role HRAHINYM tedberldtQire
formul ation, e.g., when drug substancé is being 20 nmanufactured for

i nj ectabl e obfopalipsplrdtziode Hyuralat poAs, 1AORYYr ahe Aeapiipigazahe Crystals B
can be also obtained the follow ng process. The inventors al so di scovered
that it is pbssibl ectrmadiityabe da8hhduass ocar mpirgr @zo peedieysidlys abput25
heati ng conventional aripiprazole hydrate or conventional anhydrous
ari pi prazol e2ér svalss t dfathe heating temperature of Aripiprazole
Hydrate A is 120°C, on the other hand, the heating time
10 can be about 3 hours. ‘The Anhydrous Aripiprazole
Crystals B of the present invention can be prepared
with certainty by heating Aripiprazole Hydrate A for
about 18 hours at 100°C, and then heating it for about
3 hours at 120°C. The Anhydrous Aripiprazole Crystals
15 B of the present invention can also be cbtained if the
heating time is extended still further, but this may
not be economical.
When small particle size is not required for
the formulation, e.g., when drug substance is being
20 manufactured for injectable or oral solution
formulations, Anhydrous Aripiprazole Crystals B can be
also obtained the following process.
The inventors also discovered that it is
possible to obtain anhydrous aripiprazole crystals by
25 heating conventional aripiprazole hydrate or
conventional anhydrous aripiprazole crystals to a
specific temperature but this process does not yield

Anhydrous Aripiprazole Crystrals B as a crystalline

substance suitable for



specific tenperature but this process does not yield Anhydrous
Aripiprazole Crystrals B as a crystalline substance suitable for 12
Decenmber 2005 - 27 comercial use in the formulation of solid oral dose
formul ati ons. Furthernore, the Anhydrous Aripiprazole O ytBeesmpepfiine
present invention are prepared for 5 ggéarrpl e by heating conventi onal
anhydrous aripi prazole crystals at 90-425C. The heating time is generally

about 3-50 h , c ot. be.st | it P ince it differs
dependi ng on%%g%ﬁ}r%%tle?rlp%e%r a nu%eh.se %?g%uhie%;ttqi%glg Otflo%%lal%ljd qrs%:eagt idr?gset enperature
are inversel ¥,19 nelated, so that for exanple the heating time will be

| onger the | ower the heating tenperature, and shorter the higher the

heating tenperature. SpegitheGaldne, ithd heliealdig emeatAyie of the
anhydrous aripiprazole crystals is 100C, the 15 heating tinme can be about 4

hours, and itriReahea RF thempricdlewte inyeh?Q6nt Rechealdpaged Mican be
about 3 hours. In addition to Aripiprazole Hydrate A and Anhydrous

Ari pi prazeél eekKaypllal ®yBhesanttingnednaaortd onfale a2 yvalressnta rii pd@itazel epr ovi des
Anhydrous Aripiprazole Crystals Cto Gas follows. 1. The present

i nvention rekayesafls amhypd@-d2$ °Car i fihgr Areitd ngr ydtral ds( lgeneiradfltyer ref erred
to as "type C crystals of anhydrous aripiprazole”) having the 25 follow ng
physi cocheni ekbujsr 8p&ft hesirel) bug 8pnot be stated unconditionally

since it differs depending on heating temperature. The
heating time and heating temperature are inversely
10 related, so that for example the heating time will be
longer the lower the heating temperature, and shorter
the higher the heating temperature.
Specifically, if the heating temperature of
the anhydrous aripiprazole crystals is 100°C, the
15 heating time can be about 4 hours, and if the heating
temperature is 120°C the heating time can be about 3
hours.
In addition to Aripiprazole Hydrate A and
Anhydrous Aripiprazole Crystals B mentioned above, the
20 present invention provides Anhydrous Aripiprazcle
Crystals C to G as follows.
1. The present invention relates to anhydrous
aripiprazole crystals (hereinafter referred to as "type
C crystals of anhydrous aripiprazole™) having the
25 following physicochemical properties (1) to ({5b):
(1) an endothermic curve which is

substantially identical to the thermogravimetric/



(1) an endotherm c curve which is substantially identical to the
t hernogravinetric/ 12 Decenber 2005 - 28 differential thernmal analysis

(heating rate: 5C/ mn.) endothermc curve shown in Figure 8. (2), a NVR
spectrum which is substantially identical to the 1H NWR sbiptef('#‘ﬁe(r%p/ég de,

TM5) shown in 5 Figure 9; (3) a powder X-ray diffraction spectrum which
is substantially identical to the powdé® X-ray diffraction spectrum shown

in Figure 10;,(4) an IR spectrumwhich is substantially 10,identical to
the IR (KBr) it Bonie el el SIS EG Hadhi St whi ch i s
substantial ly_j ical .t he solid 13GNVR spectrum shown in Figure 12.
2. The presen ncgoﬁé\}%een i on (%la]%‘é e%’cf%n alr{‘h)%r s p@S ari pi prazole crystals

(hereinafter referred tpzpsaﬂtlm%MﬁDsge%%%lms w@ifi(:g;‘H%égrs%%%)t%rﬂt?aﬁr@ﬁo' e")

havi ng the foll ow ng physicochem ca operties

endot herm ¢ Gyae MU Ched Sche s vl is%:'e'd&ﬂuﬂﬁ’]b‘b&%@'—»d(%o th8) shown in

thernogravinetric/ 20 differential thermal analysis heat i ng rate: 5C/ mn.)
endot her mg qurgifreshpwn in Figure 13; (7) an 'H NWR spectrum which is
substantially T1dentical to the 1H NVR spectrum (DVBO d6, TMS) shown in

Figure 14; 25 (8) a powler X-gawdelt f{+e0d i it Speat o s ethrum which
is substantially identical to the powder X-ray
diffraction spectrum shown in Figure 10;

(4) an IR spectrum which is substantially

10 identical to the IR (KBr} shown in Figure 11; and

(5} a solid )C-NMR spectrum which is
substantially identical to the solid C-NMR spectrum
shown in Figure 12.

2. The present invention relates to anhydrous

15 aripiprazole crystals (hereinafter referred to as "type
D crystals of anhydrous aripiprazole™) having the
following physicochemical properties (6) to (10}):

{(6) an endothermic curve which is
substantially identical to the thermogravimetric/

20 differential thermal analysis (heating rate: 5°C/min.)
endothermic curve shown in Figure 13;

(7) an ‘H~NMR spectrum which is substantially
identical to the 'H-NMR spectrum (DMSO-d¢, TMS) shown in
Figure 14;

25 (8) a powder X-ray diffraction spectrum which
is substantially identical to the powder X-ray

diffraction spectrum shown in Figure 15;



is substantially identical to the powder X-ray diffraction spectrum shown
in Figure 15; 12 Decenber 2005 - 29 (9) an IR spectrumwhich is
substantially identical to the IR (KBr) shown in Figure ig and 1%@%
solid 13C- NMVR spectrum which is substantially identical to2tfEeH3e
spectrum shown in 5 Figure 17. 3. Thesﬁresent i nvention relates to
anhydrous ari pi prazol e crystals (her after referred to as "type E

o opert ?eif(ﬂ{‘y?é"t‘iibﬁ b ¢ ‘i';%ht%ﬁéb?«ﬁa% e&fsﬁ'ailgsfaﬂ Rptzgeochem ca!
substantlallx ggQEaEakOSngthtQEé%g ﬁernlc ! ugéfE%renEdal t her mal

anal ysis (hea |ng ra ve &hown n Fi gure 18;

(12) an 1H NWR spectru h u i to the 1H NWR
spect rum ( DVSO- d6, TW@%O\%MSF%J‘&FFEJ@E! éi a“glg efﬂx- ray

diffraction specthHELaMI,CRgEALSEAS! 8Bt LAk Wd—@lﬁm IGRlctirnd R handgr X-ray

di ffraction spectrumshown in Figure 20; and 20 (14) an IR spectrum which
is SUbStQBtI@i@MreldeDtlcal to the IR (KBr) shomm in Figure 21. 4. The
present invention relates to anhydrous aripiprazole crystals (hereinafter
referred to as "type FB.crhstpkesehtabhhydnotisnarepapeazobeiphlhdvong the 25
foll ow ng physi cochem cal properties (15) to (18): (15) an endothermc
curve whi ch &asipiprazole crystals (hereinafter referred to as "type
E crystals of anhydrous aripiprazole™) having the
following physicochemical properties (11) to (14):
10 (11) an endothermic curve which is
substantially identical to the thermogravimetric/
differential thermal analysis (heating rate: 5°C/min.)
endothermic curve shown in Figure 18;
(12) an 'H-NMR spectrum which is substantially
15 identical to the H-NMR spectrum (DMSO-dg, TMS) shown in
Figure 19;
(13) a powder X-ray diffraction spectrum
which is substantially identical to the powder X-ray
diffraction spectrum shown in Figure 20; and
20 (14) an IR spectrum which is substantially
identical to the IR (KBr) shown in Figure 21.
4. The present invention relates to anhydrous
aripiprazole crystals (hereinafter referred to as "type
F crystals of anhydrous aripiprazole™) having the

25 following physicochemical properties (15) to (18):

{15) an endothermic curve which is



12 Decenber 2005 - 30 substantially identical to the thernogravinmetric/
differential thermal analysis (heating rate: 5C mn.) endothermc curve
shown in Figure 22; (16) an 1H NVWR spectrum which is substantlall %
identical to the 1H NMR spectrum (DVSO d6, TMS) shown in %@32 937) a
. powder X-ray diffraction spectrum \/\hi&/ﬂ I's substantially |dent|cal t-o the
powder X-ray diffraction spectrun1sﬁo in Figure 24; and 10 (18) an IR

spectrun1mh| é§E |nve?¥$on re gfnﬁécéﬂetﬁhéﬂf éfgéfﬁggr Q wn in Figure

25. 5. The pres es a process preparing anhydrous

ar' pi pr azol © o7 el 512t 66k L {16 ALSLETRILLONeH LI&M L EfRpAct eri zed

by heating 15 anhydrous ariplprazole crystals at a tenperature belnhg

hi gher than Qe andhovesyihansdSRC 18- rilherPresent invention relates to a
process for preparing anhydrous aripi prazole crystals stated in the

af orementioned item 2, chey aoi eH-ZBR By riackinsicl lHiszisupsfu=emitallyene. 7.
The present invention relates to a process for preparing anhydrous

ari pi prazd e icterstiatesl stttk i 'fi-NMRe spleartanent(iDoised-ds; eM3) shawactari zed
by heating and dissolving anhydrous ari pi prazole crystals in 25
acetonitriIeFigur&xﬁﬂﬂng it. 8. The present invention relates to a process
for preparing anhydrous aripiprazole crystals stated in the aforenentioned
item 4, characterized bl Hea igryder X-ray diffraction spectrum

which is substantially identical to the powder X-ray
diffraction spectrum shown in Figure 24; and

10 {18) an IR spectrum which is substantially
identical to the IR (KBr) shown in Figure 25.

5. The present invention relates a process
for preparing anhydrous aripiprazole crystals stated in
the aforementioned item 1, characterized by heating

15 anhydrous aripiprazole crystals at a temperature being
higher than 140°C and lower than 150°C.

6. The present invention relates to a process
for preparing anhydrous aripiprazole crystals stated in
the aforementioned item 2, characterized by

20 recrystallizing from toluene.

7. The present invention relates to a process
for preparing anhydrous aripiprazole crystals stated in
the aforementioned item 3, characterized by heating and
dissolving anhydrous aripiprazole crystals in

25 acetonitrile, and cooling it.

8. The present invention relates to a process

for preparing anhydrous aripiprazole crystals stated in

the aforementioned item 4, characterized by heating a



12 Decenber 2005 - 31 suspension of anhydrous aripiprazole crystals
acetone. 9. The present invention relates to a pharnaceutical conposi
containing at | east one 5 anhydrous aripi prazole crystals selected fr

gr oup

consi sting of the anhydrous aripiprazole crystals 1%@5?@Hb?ﬁgqu

af orenentioned item 1, the anhydrous _aripiprazole crystals stated in
af orenenti oned item 2, the anhydrou$§ éﬂiﬁiprazole crystals stated in the

10 aforenentioned item 3. the anhydrous aripiptrazole stal s stated
Lhe ot or ettt S0 S5 TS e L ROt St TS ¥ el Dot & ot
in the after-ﬁéggﬁ%oned item 10, together with pharnmaceutically accep

carriers. 15El

e present invention relates to anhydrous aripipraz

crystals (hereinafter §pf@ﬁ§g?reggn@siﬂ§gﬁ@ighCf¥§£@é§ o§ anhydrous

ari pi prazole") having the

| owm ng physi cochem cal properties (19) t

n
tion
m t he
e

t he

in
at ed

tabl e
ol e

(0]

(22): 20 (1PhAmEOOE 1es M Sompby Bt 1oh ChohBaisikgt antiahby bhentical to the
thernogravinetric/ differential thermal analysis (heating rate; 5Cm

endot her ng ¢ £AH Y@r SHOWIr 1 i i G2k Be 26ry § £0) s ane 1 EEOBR Speat the ghbap i s

substantially 25 identical

Figure 27. (Hpssstpowglest Xehiayanh¢dracs i anispecazobe 12rPetaiber 2005

stated in the aforementioned item 1, the anhydrous
aripiprazole crystals stated in the aforementioned item
2, the anhydrous aripiprazole crystals stated in the

10 aforementioned item 3, the anhydrous aripiprazole
crystals stated in the aforementioned item 4, and the
anhydrous aripiprazole crystals stated in the after-
mentioned item 10, together with pharmaceutically
acceptable carriers.

15 10. The present invention relates to
anhydrous aripiprazole crystals (hereinafter referred
to as “type G crystals of anhydrous aripiprazole”)
having the following physicochemical properties (19} to
(22):

20 {19) an endothermic curve which is
substantially identical to the thermogravimetric/
differential thermal analysis (heating rate; 5°C/min.)
endothermic curve shown in Figure 26.

(20) an 'H-NMR spectrum which is substantially

25 identical to the 'H-NMR spectrum (DPMSO-d¢, TMS) shown in
Figure 27.

(21) a powder X-ray diffraction spectrum

n.)

to the 1H NWR spectrum (DMSO- d6, TMS) shown in



- 32 which is substantially identical to the powder X-ray diffraction
spectrum shown in Figure 28; and (22) an IR spectrumwhich is substantially
identical to the IR (KBr) shown in Figure 29. 5 11. The present invention
relates to a process for preparing anhydrous aripi prazol el2Pgseraba 2088 at ed
in the aforenentioned item 10, characterized by putting glassy state of
Anhydrous Aripiprazole in a sealed ves<el™ and keeping it at room

meral e 106480 130,UBEEIn g NSyl TOE PR puER K Ogf ! 2 €5 10

a process for pr epararfon

granul ati ng C‘%WEP&%Q&%‘I‘ %QQ%%%HSE@B@L?&&?P Sre G ystalg or Anhydrous

Ari pi prazol e ysta ryrng the obtained granul es

at 70 to 100C and si zi Y'intantf'ﬁnsllgéwci‘nﬁ!mtvbﬁiéﬂlzfg 9h3ethee; 21140 to  100C
again. 13. The present invention relates to a process for the

pharmaceuti caldsetigaored Pheparaiken) srOwghanaeiguregoby drying a

~ pharmaceutical solid oral preparation conprising conventional Anhydrous
Aripiprazabe Crystals orl Anhiydrpussévit pipveroien fsystesstB,aC, D E F or

G and one or nore pharmaceutically acceptable carriers at 70 to 100C. 25
14. The presantocawznfonnprepat &gt anlaydpas nactpipratosel cdystals
preparation conprising Anhydrous Aripiprazole Crystals B, C, D, E, For G

and one or mratehaimatlegtdtareyenictepedbleenal?i etharagt@etzedeby 2005

putting glassy state of Anhydrous Aripiprazole in a
sealed vessel and keeping it at room temperature for at
10 least 2 weeks.

12. The present invention relates to a
process for the preparatiocn of granules, characterized
by wet granulating conventional Anhydrous Aripiprazole
Crystals or Anhydrous Aripiprazole Crystals B, C, D, E,

15 F or G, drying the obtained granules at 70 to 100°C and
sizing it, then drying the sized granules at 70 to
100°C again.

13. The present invention relates to a
process for the pharmaceutical solid oral preparation,

20 characterized by drying a pharmaceutical solid oral
preparation comprising conventional Anhydrous
Aripiprazole Crystals or Anhydrous Aripiprazole
Crystals B, C, D, E, F or G, and one or more
pharmaceutically acceptable carriers at 70 to 100°C.

25 14. The present invention relates to a
pharmaceutical solid cral preparation comprising
Anhydrous Aripiprazole Crystals B, C, D, E, F or G and

one or more pharmaceutically acceptable carriers,



- 33 where
di ssol ution
after 30 m
at 5 pH 5.
phar maceut i
sel ected fr
70% or nore
60 m nut es.
oral prepar
Ari pi prazol
sizing it,

phar maceut i

m nutes, 70

after 60 B npHeS.0laftdhecprmsratesnvention relates to a pharnmaceuti cal
preparation obtained by drying a pharnmaceutical solid oral
preparation 25 conprisifhg Thavent¢sentl irdnéydionsrédtapeprogohe Crystal s
phar maceutically acceptable carriers at 70 to 100C, and the
phar maceut i celtasph¢eubiapl peépdrarabnphepanetieashavhegdatsbéaston rate

solid ora
one or nore

sel ected 12

10

15

20

25

in said pharmaceutical solid oral preparation has at |east one

rate selected fromthe group consisting 60% or nore at pH 4.5

nutes, 70% or nore at pH 4.5 after 60 m nutes nd 55%,_qr _nore
12 Bipegbergtns

O after 60 m nutes. 15. The present invention

cal solid oral preparation_having at | east one dissolution rate
omthe group consisting 60%or nore at pH 4.5 after 30 m nutes,

Toe3iB 57 4 b FhodRePhRth cPar 20 038 BhePhan b TP ot Mo

e ysta rying the obfained granules at

atlo | ned _ ti :
355f%§9fabﬁ§,dg¥§$@5tlﬁﬁ39gké_éQ%eSQQ&G?Lbﬁ”éh38§?%9&833 and
thsnsdLying kbe skzrdrgrapubgssat BcLp 340REa085N, 7p8d the

cal solid oral preparation has at |east one dissolution rate

selected fromhmbeegaOUPHCONSI sEL8Y 60%mOKut®ES ahdpsb%. Srahbee 20 30

% or nore at pH 4.5 after 60 mnutes, and 55%or nore at pH 5.0

Decenber 2005 L
one dissolution rate selected from the group consisting

60% or more at pH 4.5 after 30 minutes, 70% or more at
pH 4.5 after 60 minutes, and 55% or more at pH 5.0
after 60 minutes.

16. The present invention relates to a
pharmaceutical solid oral preparation obtained by wet
granulating conventional Anhydrous Aripiprazole
Crystals, drying the obtained granules at 70 to 100°C
and sizing it, then drying the sized granules at 70 to
100°C again, and the pharmaceutical solid oral
preparation has at least one dissolution rate selected
from the group consisting 60% or more at pH 4.5 after
30 minutes, 70% or more at pH 4.5 after 60 minutes, and
55% or more at pH 5.0 after 60 minutes.

17. The present invention relates to a
pharmaceutical solid oral preparation obtained by
drying a pharmaceutical solid oral preparation
comprising conventional Anhydrous Aripiprazole Crystals
and one or more pharmaceutically acceptable carriers at
70 to 100°C, and the pharmaceutical solid oral

preparation has at least one dissclution rate selected

and



- 34 fromthe group consisting 60%or nore at pH 4.5 after 30 m nutes,
70% or nore at pH 4.5 after 60 m nutes, and 55%or nore at pH 5.0
m nutes. 18. The present invention relates to a 5 process Egg thﬁ

preparation of granules, characterized by wet granul ati né AeRRE 2003

after 60

Aripiprazole Hydrate Crystals, drying,the obtained granules at 70 to 100C

?Rd sizingtip, t hen dryingtthe si zed 3ﬁaﬁule? att70 to 100C agair. 1P.é9.
e presen i on €S 40  PraFess rp&ice C sol i

or al prtepara %1%@?&%}%{021 ecrolsnzstfelds’%lymﬁr yi _ngorangjaer %g:;g}l}?l ca so’ieflg or alj

preparation s G ianal [ and one

or nore phar%g{glul%?ﬂca Ty 1 EHzﬁagccept abEﬁ(ra Ij}é-lalg{'iastzars&ae% 70 'fH(i)l \%%é(/:é’ g%r'?d The

present inveidd i nelat es tg & Pharvmcelt igal sl id oral preparation

obtai ned by wet granulating conventional Aripiprazole Hydrate Crystals,

drying the obtained granulgsg

the sized granules at 70 to 100C again, and the pharnaceutical sol
preparati®mdn phases fEARhONE Haa5H W OF r@Luselsctath fdamihgd group
consisting 60%or nore at pH 4.5 after 30 mnutes, 70% or nore at
after 60 m mit esst anthrdB HE%PIcomieh talorpd R0 pifgrerz AR Hyddase 21, The
present invention relates to a pharmaceutical solid oral preparati
obt ai ned by Cmrstiaisg ,a drharmpddst ickalaiseld dyramal lasr eppardl iten W Tecenber

2005
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and sizing it, then drying the sized granules at 70 to
100°C again.

19. The present invention relates to a
process for the pharmaceutical solid oral preparation,
characterized by drying a pharmaceutical solid oral
preparation comprising conventional Aripiprazole
Hydrate Crystals and one or more pharmaceutically
acceptable carriers at 70 to 100°C.

20. The present invention relates to a
pharmaceutical solid oral preparation obtained by wet
granulating conventional Aripiprazole Hydrate Crystals,
drying the obtained granules at 70 to 100°C and sizing
it, then drying the sized granules at 70 to 100°C
again, and the pharmaceutical solid oral preparation
has at least one dissolution rate selected from the
group consisting 60% or more at pH 4.5 after 30
minutes, 70% or more at pH 4.5 after 60 minutes, and
55% or mere at pH 5.0 after 60 minutes.

21. The present invention relates to a
pharmaceutical solid oral preparation obtained by

drying a pharmaceutical sclid oral preparation

r b0 {HRG @ENth St LG d ta then drying

id oral
pH 4.5

on




- 35 conprising conventional Aripiprazole Hydrate crystals and one or
nore pharnaceutically acceptable carriers at 70 to 100C, and the
pharmaceutical solid oral preparation has at |east one dissolution rate
sel ected 5 fromthe group consisting 60%or nore at pH 4.5 l3fpeembgp2005

m nutes, 70%or nore at pH 4.5 after 60 m nutes, and 55%or nore at pH 5.0
after 60 mnutes. The Type Cto F crystals of anhydrous aripiirazole of

t he presentcgg¥ggg59§ cohbespeBdatioarheiptazdypeHyirate VFyEF§sfal s of
anhydrous arrptprazole disclosed in JP-2001-348276. Type C ¢rystal s of

anhydrous agjpi BhazekembyrepGattpstalts cafl Lanhydeptsbari FRSEaFSFe ast 15 the
present invention have the follow ng physicochenical prgperties (1) to
(5): (1) anjgnget hentics ey ehehiptia rirecesiiisedneicalty OFdentical to the

thernmogravimetric/ differential thermal analysis (heating rate. . HC/ mn.)
20 endot her girepauiatd oshovars ias Rieguite o8ie ﬁdrséoéé‘rtﬁogulrgr ey,%e]‘%tc eactig an

gﬂgg% ani ! 'fgi?"k¢2"r£:ggg'u.l;g;qz”%S(Mggﬁ%srﬁ%?%gﬁdy#%%rmm i
U N R T i
i1y, 5 52 a7 g el IR 5 e s -
3 The Type C to F crystals of anhydrous

aripiprazole of the present invention correspond to the

10 Type-III to VI crystals of anhydrous aripiprazole

disclosed in Jp-2001-348276.

Type C crystals of anhydrous aripiprazole

Type C crystals of anhydrous aripiprazole of
15 the present invention have the following
physicochemical properties (1) to (5):

(1) an endothermic curve which is
substantially identical to the thermogravimetric/
differential thermal analysis (heating rate: 5°C/min.)

50 endothermic curve shown in Figure 8, more particularly,
it has an endothermic peak around 150.2°C;

(2) an ‘H-NMR spectrum which is substantially
identical to the 'H-NMR spectrum (DMSO-dg, TMS} shown in
Figure 9. Specifically, it has characteristic peaks at

25 1.55 - 1.63 ppm (m, 24y, 1.68 - 1.78 ppm (m, 2H), 2.35
- 2.46 ppm (m, 4H), 2. 48 - 2.56 ppm (m, 4H + DMSO) ,
2.78 ppm (t, J=7, 4 Hz, 2H), 2.97 ppm (brt, J=4.6 HZ,

4H), 3.92 ppm (t, J=6.3 Hz, 2H), 6.43 ppm (d, J=2.4Hz,



1H), 6.49 ppm (dd, J=8.4 Hz, J=2.4 Hz, 1H), 7.04 ppm (d, J=8.1 Hz, 1H)
7.11 - 7.17 ppm(m 1H), 7.28 - 7.32 ppm(m 2H) and 10.00 ppm (s, 1H)

(3) a powder X-ray diffraction spectrumwhich 5 is substantiall “ﬂﬁ tica
to the powder X-ray diffraction spectrum shown in Fi gure !28°C&HRe, ally,
it has characteristic peaks at 20 = 12 6, 13.7, 15.4, 18.1, 19.0, 20.6,
23.5 and 26.4; (4) an IR spectrum whi is substantially 10 identical to

the IR (KBr) ecLr n Eigupe,ll. ;_Specific , 71 hshas..cl ea

[ rared e I R TR T YT Tt N Tkt el (5)
a solid 13C pgeCEr 1ch Bsqqsubst ant L3kl yni d i cal »po_thessolid
13C- NMR spec?&ﬁ%? §5is ghn@?g'F?Qa%e 1gf§2p%g#f¥%élﬁg?'i?'%gs "e32

characteri sthenpeakszal 384810000 £8m8 (BPMHY4. 9 ppm 104.9 ppm 152.2
ppm 159.9 ppm and 175.2 ppm Preparation nethod of type C crystals of

anhydrous 20 aripi praze)eaTpprdérckysagl aiofrasbydhosseatrpnpwazohe of
the present invention is prepared, for exanple by heating an anhydrous
aripi prazbl eiatsabseapetal lyeidénthcghetot hha pd@deand-kavwer than 150C. 25
Anhydrous aripi prazole used as the raw nmaterial nay be conventional
anhydrous ardpffprazbien spgstabm, showneianpieureype.| epgsifisasdtyanhydrous
ari pi prazole, type-Il crystals of anhidrous aripigragole 12 Decenber 2005 -
37 - it has characteristic peaks at 20 =12.6°, 13.7%, 15.4°,
18.1°, 19.0°, 20.6°, 23.5° and 26.4°;
(4) an IR spectrum which is substantially
10 identical to the IR (KBr) spectrum shown in Figure 11l.
" Specifically, it has clear infrared absorption bands at
2939, 2804, 1680, 1375 and 780 cm™*; and
{(5) a solid *C-NMR spectrum which is
substantially identical to the solid 'C-NMR spectrum
15 shown in Figure 12, specifically, it has characteristic

peaks at 32.8 ppm, 60.8 ppm, 74.9 ppm, 104.9 ppm, 152.2

ppm, 159.9 ppm and 175.2 ppm.

Preparation method of type C crystals of anhydrous

20 aripiprazole

Type C crystals of anhydrous aripiprazole of
the present invention is prepared, for example by
heating an anhydrous aripiprazole at a temperature of
higher than 140°C and lower than 150°C.

25 Anhydrous aripiprazole used as the raw
material may be conventional anhydrous aripiprazole
crystals, for example, type-I crystals of anhydrous
aripiprazole, type-II crystals of anhydrous

aripiprazole



and the like, and these anhydrous crystals may be either purified products
or crude materials. Alterna- tively, type B crystals of anhydrous
ari pi prazole, type D crystals of anhydrous aripiprazol e, _type Egcr gals 5
of anhydrous aripiprazole, type F crystals of anhydrous é?%%?ﬁ? ?6%@,

type G crystals of anhydrous ari pipr ?ole bei ng prepared in the present

i nvention can be used as the raw mat

or

ial of anhydrous ari piprazol es.

These anhydrq%§ta%%g%fggig$$$n%@€sgea a¥&§g@ssé%g%%§£§|%fﬁﬁq9 i nati on of at

| east 2 ki ndd

a ure 1s

enper

and | ower tQ&ﬂfé?pgbuP{figﬁagi%%@%t§4gr'cﬂﬁ?g;maﬁg§H§f?$iqgl%éﬂﬁais

general ly for

hour. When,
t enper at ur e,

mmnutes to ours, pre

i'gher than

erably for 30 mnutes to 1

140C

By &N Of Hs @r&]g%@ﬁ@zgl &f | snhedt &8s ad rifier ahove; nepbé oned

then type C cry

als of anhydrous aripiprazole are formned.

Thus obt ai negl ¢ yper L §ry5t ghlsy@f oad el plsSr 280 B¢ ) pt szl ergsrabe i sol at ed
and purified by well-known nethods. For exanple, after heating the

anhydrouss asf piplipdobd€s ahr i pep phovEe renyponidet wsipel it ef eanlaydicdays cool i ng
to a roomtenperature, then type C crystals of anhydrous ari piprazole,

havi ng 100 %xfpipuratyleanobetyesd @btaysiedls Tybeamhydystal s of anhydrous

“aripiprazole Type D crystals of anhydrous ari piprazol e of

i nventi on haelipherdzdlevheind P Deperg@ripoose -prgsent invention

10

15
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can be used as the raw material of anhydrous
aripiprazoles. These anhydrous aripiprazoles can be
used singly or in combination of at least 2 kinds
thereof.

Heating temperature is generally higher than
140°C and lower than 150°C, preferably at 142 - 148°C,
and heating time is generally for 15 minutes to 3
hours, preferably for 30 minutes to 1 hour.

When, an anhydrous aripiprazole is heated at
the above-mentioned temperature, then type C crystals
of anhydrous aripiprazole are formed.

Thus obtained type C crystals of anhydrous
aripiprazole can be isolated and purified by well-known
methods. For example, after heating the anhydrous
aripiprazole at the above-mentioned temperature, and by
cooling to a room temperature, then type C crystals of
anhydrous aripiprazole, having 100 % of purity can be

obtained.

Type D crystals of anhydrous aripiprazole

Type D crystals of anhydrous aripiprazole of

the present invention have the following

t he present




physi cochem cal properties (6) to (10): (6) an endotherm c curve which is
substantially identical to the thernogravinetric/ differential thermal
anal ysis (heating rate: 5C nmn.) 5 endotherm c curve shomgzi Fiﬁurﬁ)%S;
nore particularly, it has an endotherm c peak around 136: g 2 .6 G
(7) an 'H NWR spectrumwhich is substantially identical to the 'H NWR
spectrum (DVBO d6, TMS) shown in 10 ﬁﬁgﬁre 14. Specifically, it has

h teristi K t.1.55 - 1.63. 2 .68 - 1.78 2
L0 S BEQKS s 0y P d SBDE A 21 f 00 1 T8 pom(m 24
opm (. 15 3=2. atp. 10 A FaEt St e M 30 1hy . 7. 04 ppm

d, J=8.1 . - 4 , e 2 d
10 00 ppm (£ AR (T el PO S8R Y s el AR O L

substanti al | y; 4 glend t - fra i Ef 1 ofr° rym shown
in Figure 1§¥l%meC|#§%% Iéﬁé$$%Pﬁ§§£% %%%c?%%?%g?% %%g s gtéggﬁi'g.7, 11. 6,

16.3, 175 7,eddothe A3 cddrd aM6li25: 0:r{Qlr@m i R SPEStrum which is

substan- tially identical to the IR (KBr) spectrumshown in 25 Figure 16.
Speci fical | ypadtti AasaEl garid Haared absorpsdiwic hoedis atoR946, 1681, 1375,

1273, 1175 and 862 cm 1l; and (10) a solid 13C- NWR spectrumwhich is 12
Decenber 2005836.89%C and 141.6 °C;
(7) an 'H-NMR spectrum which is substantially
identical to the 'H-NMR spectrum (DMSO-d., TMS) shown in
10 Figure 14. Specifically, it has characteristic peaks
at 1.55 - 1.63 ppm (m, 2H), 1.68 - 1.78 ppm (m, 2H),
2.30 - 2.46 ppm (m, 4H), 2.48 - 2.56 ppm {(m, 4H +
DMS0), 2.78 ppm (t, J=7, 4 Hz, 2H), 2.97 ppm (brt,
J=4.6 Hz, 4H), 3.92 ppm (t, J=6.3 Hz, 2H), ©¢.43 ppm (d,
15 J=2.4Hz, 1H), 6.49 ppm (dd, J=8.4 Hz, J=2.4 Hz, 1H),
7.04 ppm (d, J=8.1 Hz, 1H), 7.11 - 7.17 ppm (m, 1H),
7.28 - 7.32 ppm (m, 2H) and 10.00 ppm (s, 1H):
(8) a powder X-ray diffraction spectrum which
is substantially identical to the powder X-ray
20 diffraction spectrum shown in Figure 15. Specifically,
it has characteristic peaks at 20 = 8.7°, 11.6°, 16.3°,
17.7°, 18.6°, 20.3°, 23.4° and 25.0°%;
(9) an IR spectrum which is substan-
tially identical to the IR (KBr) spectrum shown in
25 Figure 16. Specifically, it has clear infrared
absorption bands at 2946, 1681, 1375, 1273, 1175 and
862 cm'; and

(10) a solid "C-NMR spectrum which is




substantially identical to the solid 13C- NVR spectrum shown in Figure 17,
specifically, it has characteristic peaks at 32.1 ppm 62.2 ppm 66.6 ppm
104.1 ppm 152.4 ppm 158.4 ppm and 174.1 ppm 5 Prepara éh?f
type D crystals of anhydrous aripiprazole Type D crystalslaf‘§ﬁW§ 3
aripiprazole of the present inventionds prepared, for exanple, by 10
recrystallization of anhydrous aripipraZzole from toluene. Specifically, an
anhydrous ari pipsfaRteal sy QQQ&&&QH%U@H@ sbus fhec hemt eprrd i ssol ved,
then thus obtained solution is cooled.- By such procedures, type D
crystals of aghydnhous migakerazpl spetithealdypresentsi onephteBristseparated
out as crystals in toluene. Anhydrous aripiprazole to be used as the raw
mat eri al s naypbekesoaveBfi bnpbmanBgd2zoppmar 6pL prppm} e104f drppxanpbe. gdype- |
crystal s of anhydrous aripiprazole, 20 type-11 crystals of anhydrous

ari pi prazol e ppul, t he8. i kpp, aaddt hédelappydr ous ari pi prazol e may be eit her
purified products or crude materials. Alternatively, type B crystals of
anhydrous aripi prazole, type C crystals of anhydrous aripiprazole, type E
crystal s of 25 anhydrous arlplprazole t pe F cr stals of anhydr ous

ari pi prazol e, PEgpeypblen cRoERadsOht L ARy Hr GEXST AL 5 pPbr ABAVALBRENg prepar ed

I n the present |nvent|o can be used as the raw material for anhydrous
arlp|prazolesQEiQéBéiéﬂgﬁdrous ari pi prazol es can be 12 Decenber 2005

Type D crystals of anhydrous aripiprazole of

the present invention is prepared, for example, by

10 recrystallization of anhydrous aripiprazole from
toluene. Specifically, an anhydrous aripiprazole is
added to toluene, further heated and dissolved, then
thus obtained sclution is cooled. - By such procedures,
type D crystals of anhydrous aripiprazole of the

15 present invention is separated out as crystals in
toluene.

Anhydrous aripiprazole to be used as the raw
materials may be conventional anhydrous aripiprazole,
for example type-I crystals of anhydrous aripiprazole,

20 type-II crystals of anhydrous aripiprazole and the
like, and these anhydrous aripiprazole may be either
purified products or crude materials. Alternatively,
type B crystals of anhydrous aripiprazole, type C
crystals of anhydrous aripiprazole, type E crystals of

25 anhydrous aripiprazole, type F crystals of anhydrous
aripiprazole, or type G crystals of anhydrous
aripiprazole being prepared in the present invention

can be used as the raw material for anhydrous

aripiprazoles. These anhydrous aripiprazoles can be




- 40 wused singly or in conbination of at |east 2 kinds thereof. Wen the
sol ution obtained by heating and dissolving is cooled, type D crystals of
anhydrous 5 ari piprazole nay be added as a seed crystal to i O;%@E
Further, the seed crystal may be formed by cooling gradual imggp tion
bei ng obtai ned by heating and dissolviRg. In the presence of the seed
crystal, type D crystals of anhydrous aripiprazole may 10 be separated
out. Thus sea?sr@aeéil y toPeud Sosialeial o Andy i, aflipipsazol e can be

i solated and purifie |n accordance wth well-known nethods. By such
procedures, tpHe-ddrystals of anhydrous aripiprazole, 15 having the purity
of 100 % can be obtai ned. Type E crystals of anhydrous aripi prazole Type E
crystals of anhydrous afhign prez ad&lwiion hebtaiasehtby messtiran dreve t he
foll ow ng 20 physi cochem cal properties (11) to (14): (11) an endothermc
curve whi ch idissalbstrentisaldopliadnttigad D ccrtyreetdlwerobgrrawdmius c/
differential thermal analysis (heating rate: 5C mn.) endothermc curve
shown in B gm@lpJJa)rasqsteJcﬁ fiazalby  adde@Zhas saedmkytster it pesid ar ound
146.5C;, (12) an 'H- NVWR spectrumwhich is substantially identical to the
1H NVR spect rAfAYENBS dG UL sHdvh $9¢d mgiita asheiformgd oYit has

characteristic peaks 12 cenber 05 - 41
cogilng gradually saf solution being obtained by

heating and dissolving. 1In the presence of the seed
crystal, type D crystals of anhydrous aripiprazole may
10 be separated out.

Thus separated out type D crystals of
anhydrous aripiprazole can be isolated and purified in
accordance with well-known methods. By such
procedures, type D crystals of anhydrous aripiprazole,

15 having the purity of 100 % can be obtained.

Type E crystals of anhydrous aripiprazole

Type E crystals of anhydrous aripiprazole of

the present invention have the following
20 physicochemical properties (11) to (14):

(11) an endothermic curve which is
substantially identical to the thermogravimetric/
differential thermal analysis (heating rate: 5°C/min.)
endothermic curve shown in Figure 18, specifically, it

25 has an endothermic peak around 146.5°C;

{12} an 'H-NMR spectrum which is substantially

identical to the 'H-NMR spectrum (DMSO-dg, TMS) shown in

Figure 19. Specifically, it has characteristic peaks



at 1.55 - 1.63 ppm(m 2H), 1.68 - 1.78 ppm(m 2H), 2.35 - 2.46 ppm(m

?ED, 2.48 - 2.56 ppm(m 4H + DMSO), 2.78 ppm (t, J=7, 4 Hz, 2H), 2.97 ppm
rt, J=4.6 Hz, 4H), 3.92 ppm (t, J=6.3 Hz, 2H), 6.43 ppm.(d, 5 J=2 4Hz,

1H), 6.49 ppm (dd, J=8.4 Hz, J=2.4 Hz, 1H), 7.04 ppm(o|,rl%baa.c?ﬁnllﬁf,z%ogl

1H,7.11 - 7.17 ppm(m 1H), 7.28 - 7.32 ppm(m 2H) and 10.00 ppm (s,

1H); (13) a powder X-ray diffraction §ﬁe6trun1 which is substantially

identical to,th wde g diffract ton spectr shown,in Figure 20.

Speci fical | ¢ . 9 S, O cé%{ehkg'{?ﬁ 2093?%.@‘,59‘1@7,21112'. 6 17.6,

22.5 and 24.90;;and élﬁ%hﬁ%ﬁl anpgg}rupﬂ@igh%i 6 taptighly identical to
own I n’ ( . 15" Spe

the IR (KBr) spectrums n" Fi gure pecifically, 1t has clear

infrared absgighj om bagdsoRt (2943=7 284 Td688u) 137797 1301, (1960, and 774 cm 1.

Preparation nethod of type E crystals of anhydrous aripiprazole 20 Type E

crystals of anhygr@zs ) pi prezopgmoft, tiee ps esent2inyeat 4dnppe paepar ed,
for exanple by recrystallization of the anhydrous aripi prazole from

acetonitr | ey="5psei fi T} ) y6. by wodi ngda Jvesd | 4 kRopwnT=2anhyliz pusH By i pi prazol e
to acetonitrile, heating and 25 dissolving, then the solution thus obtained
may be cool2dl4 Ippractdy dEn@el vz h Biich? ptbeedlr B8, ppypenE 1) ystal s of
anhydrous ari pi prazole of the present invention are separated out in the
acetonitril el.2®2 Detedberrr008, -242 anphekl a0@ opRient$ onbll) anhydr ous
aripiprazole is .
(13) a powder X-ray diffraction spectrum
which is substantially identical to the powder X-ray
10 diffraction spectrum shown in Figure 20. Specifically,
it has characteristic peaks at 20 = 8.0°, 13.7°, 14.6°,
17.6°, 22.5° and 24.0°; and
(14) an IR spectrum which is substantially
identical to the IR (KBr) spectrum shown in Figure Z21.
15 Specifically, it has clear infrared absorption bands at

2943, 2817,1686, 1377, 1202, 969 and 774 cm™.

Preparation method of type E crystals of anhydrous

aripiprazole

20 Type E crystals of anhydrous aripiprazole of
the present invention is prepared, for example by
recrystallization of the anhydrous aripiprazole from
acetonitrile. Specifically, by adding a well-known
anhydrous aripiprazole to acetonitrile, heating and

25 dissolving, then the solution thus obtained may be
coocled. In accordance with such procedures, type E
crystals of anhydrous aripiprazole of the present

invention are separated out in the acetonitrile.



added to acetonitrile, type-l1 crystals of anhydrous aripiprazole, type-I1I
crystals of anhydrous aripiprazole and type D crystals of anhydrous 5

ari pi prazole are separated out, other than type E crystals of anhydrous
aripiprazole. Plate crystals being separated out from the ladd2cgmber+qYe
solution at 70C are type-1 crystals, type-I1 crystals and type D
crystals, while type E crystals are preipitated out as 10 needl e crystals.

When the acetonitrile s&bghiagg?égghtiggggr%Eggdggkgogrgpgﬁgaggggfggs S

heated again (for exanp at over p e'crysta

(type-1 crystaghgedt ¥Beakbtehystahs, angpbypecPyct¥stabs) anayareysckl y
di ssol ved, on the contrary, the needl & forn11g crystals (type E crystals)

do not diSSO|a@ﬂ?iPEGQBREQHbeﬁrImh@Bybhél@CSEOthyﬁk§u§0|Ution i's cooled
again, then needle formcrystals (type E crystals) are further separated

out around therppegrazboemaanysyypesp ErypeaEscoyshahgiirpuevi ously
precipitated as the seed 20 crystals. Thus, type E crystals of anhydrous
ari pi prazobe sanpbprpeetepatrat edpanathd auvef ontherl ehasoktypeoR. Anhydrous
ari pi prazoles used as the raw materials may be conventional anhydrous
ari pi prazol es¢cr2stabe efapphgdaaysoasipiprygpele.crsatpscoystahgdrous

aripiprazole and type-I1 crystals of anhydrous aripiprazole and the |iKke,
and these anhy8iBdsSeRrrprpflagBlebrafythe arehenriptilei 88lpESERCRE or crude

materials. 12 cenmber 2005_- 43 -
70°C are type-I crystals, type-II crystals and type D

crystals, while type E crystals are precipitated out as
10 needle crystals. When the acetonitrile solution after
separated out of these crystals is heated égain {for
example, heated at over 75°C), the plate crystals
(type-I crystals, type-II crystals and type D crystals)
are guickly dissclved, on the contrary, the needle form
15 crystals (type E crystals) do not dissolved.
Additionally, when the acetonitrile solution is cooled
again, then needle form crystals (type E crystals} are
further separated out around the needle form crystals
(type E crystals) previously precipitated as the seed
20 crystals. Thus, type E crystals of anhydrous
aripiprazole can be precipitated in the acetonitrile
solution.
Anhydrous aripiprazoles used as the raw
materials may be conventional anhydrous aripiprazoles,
25 for example any one of type-I crystals of anhydrous
aripiprazcle and type-I11 crystals of anhydrous
aripiprazole and the like, and these anhydrous
aripiprazoles may be either purified products or crude

materials.



Alternatively, type B crystals of anhydrous aripiprazole, type C crystals
of anhydrous aripiprazole, type D crystals of anhydrous aripiprazole,

type F crystals of anhydrous 5 aripiprazole, or type G cr al s of
anhydrous aripiprazole can be used as the raw materials ﬁgimc ﬁ?ﬁ%@és

ari pi prazol es. These anhydrous aripiprgzgles can be used singly or in
conbi nation of at |least 2 kinds théré f. 10 When the acetonitrile solution

e 12 B AIESHHELOR) S AL A et L e

crystal s of anﬁydrous ar a seed crystal to said

sol uti on. Fu££?§$Pf5981%?eg%%Qrd5&§§59§¥sb@ff@ﬁﬁ?@r@NSCOO|ing gradual |y

said 15 aceton e soluti whi ch™ was obt ai ned” by heating. Thus

separated ouf iyPErk;61¥5t 88e0bh c@?@ﬂglguéfaéﬁﬁf@f@@§|e can be isol ated
and purified in ‘accordance with well-known methods. By such procedures,

type E crystats 9§;aﬂbyérOU§p@er&py§z@13,ofoaﬁaydﬂ@ushe purity of 100 %
can be obtained? ype F crystals of anhydrous aripi prazole Type F crystals
of anhydrdusapipppbpsaacbte of tybe @resestalsvefit anmydavesthe foll owi ng 25
physi cochem cal properties (15) to (18): (15) an endotherm c curve which
is substantamipypraeotéceantbet heed has nblye avawenaterialigfferential thernal
anal ysis (heating rate: 5C mn.) endothermc curve shown in Figure 22,
speci fi cal | yanhpdpegenpeippogzoleg. These anhydrous aripiprazdles

can be used singly or in combination of at least 2
kinds thereof.

10 When the acetonitrile solution obtained by
heating (heating and dissoclving) is cooled, the type E
crystals of anhydrous aripiprazole may be added as a
seed crystal to said solution. Further, the seed
crystal may be formed by cooling gradually said

15 acetonitrile solution which was obtained by heating.

Thus separated out type E crystals of
anhydrous aripiprazole can be isolated and purified in
accordance with well-known methods. By such
procedures, type E crystals of anhydrous aripiprazole,

20 having the purity of 100 $ can be obtained.

Type F crystals of anhydrous aripiprazole

Type F crystals of anhydrous aripiprazole of
the present invention have thé following
25 physicochemical properties (15) to (18}:
(15) an endothermic curve which is
substantially identical to the thermogravimetric/
differential ﬁhermal analysis (heating rate: 5°C/min.)

endothermic curve shown in Figure 22, specifically,



it has an endot herm c peaks around 137.5C and 149.8C, (16) an 'H NMR
spectrum which is substantially identical to the 'H NVR spectrum ( DVSO d6,
TMS5) shown in 5 Figure 23. Specifically, it has charactengHﬂc a Sat
1.55 - 1.63 ppm (m 2H), 1.68 - 1.78 ppm(m 2H), 2.35 - féeﬁg?ﬁk@%
2.48 - 2.56 ppm(m 4H + DMSO), 2.78 Q3n1(t J=7, 4 Hz, 2H), 2.97 ppm
(brt, J=4.6 Hz, 4H), 3.92 ppm (t, é , 6. 43 ppn1(d 10 J=2. 4Hz,
1H), 6.49 ppm( 1 ( J=8.1 Hz, 1H),
7.11 - 7.17 %%n??nlgnkﬁﬂdgghﬁémgc ?g%kﬁpﬁg?una Qé?ﬁﬁgtlgngo ppm (s, 1H):
(17) a powdefs: gey,diffraction spectrum which is substantially identical
to the powder X-ray 15 diffraction spectrumshown in Figure 24.
Specifically, it has chaspchgr HstNMR naRkst Aim 3hcH LS, suillSstantdfaily 22. 8,
25.2 and 26.9, and (18) Having an IR spectrumwhich is substantially

i dentical toitidetifa(KBo)tspeti+NMR siosut 20 {DMIDgly, e TME) Sheeif iical |y, it
has clear infrared absorption bands at 2940, 2815, 1679, 1383, 1273, 1177,
1035, 9635andig@fechBl. Ppepafacadhypeihobasfchypactectgsial peaksanhydrous
25 aripiprazole Type F crystals of anhydrous ari pi prazole of the present

i nvention isaprkpabed, 1f6¥ eranphe By} sbispBndi hg7BnPERhYEr 088) ar i pi prazol e

in acetone, and 12 Decenber 2005 - 45 thus obtai ned acetone suspension is
heat ed. 2.35 - 2.46 ppm {(m, 4H), 2.48 - 2.56 ppm (m, +

DMSQ), 2.78 ppm (t, J=7, 4 Hz, 2H), 2.97 ppm (brt,
J=4.6 Hz, 4H), 3.92 ppm (t, J=6.3 Hz, 2H), 6.43 ppm (d,
10 J=2.4Hz, 1H), 6.49 ppm (dd, J=8.4 Hz, J=2.4 Hz, 1H},
7.04 ppm (d, J=8.1 Hz, 1H), 7.11 - 7.17 ppm {(m, 1lH},
7.28 - 7.32 ppm (m, 2H) and 10.00 ppm (s, 1H):
(17) a powder X-ray diffraction spectrum
which is substantially identical to the powder X-ray
15 diffraction spectrum shown in Figure 24. Specifically,
it has characteristic peaks at 20 = 11.3°, 13.3°, 15.4°,
22.8°, 25.2° and 26.9°, and
(18) Having an IR spectrum which is
substantially identical to the IR (KBr) spectrum shown
20 in Figure 25. Specifically, it has clear infrared
absorption bands at 2940, 2815,1679%9, 1383, 1273, 1177,

1035, 963 and 790 cm™

Preparation method of type F crystals of anhydrous

25 aripiprazole

Type F crystals of anhydrous aripiprazole of
the present invention is prepared, for example by

suspending an anhydrous aripiprazole in acetone, and



Anhydrous ari pi prazoles used as the raw materials may be conventi onal
anhydrous ari pi prazole, for exanple any one of type-l crystals of

anhydrous 5 ari piprazole and type-I1 crystals of anhydrous ripipr e
and the like, and these anhydrous aripiprazoles may be eiﬂ%ikcgaﬁFgﬁ@E

products or crude materials. Alterngti§el_y, type B crystal s of anhydrous
ari pi prazole, type C crystals of anhydﬂ us 10 aripiprazole, type D crystals

of a“hydrousat[rﬁié %@E%ﬁé&aé@@&aéﬁ%@érﬁéﬁo&fiéw Qys aripiprazole, or

type G crystals of anhydrous aripiprazole prepared in the present

i nvention can be used g@sh{dEodaVh B E5 IR S14OTu YL OUSe aF 4 pi prazoles. 15
These anhydrous ari pi prazol es can be used singly or in conbination of at

least 2 ki ndmdthereofs rlepthddederdet BinE Hhdieods el o8 SHePeNs) on  nay
be generally about the boiling point of acetone, and heating tinme is

generally 5 tfpAGhomse Athenoridien 20t geet Dnersatspen se D mnisydead€d about the
boiling point of acetone, then type F crystals of anhydrous ari piprazole
is formed,5t leriggiystad slarand soyed €l byrfstakatéDmmviydrodeat i ng. | sol ation
of the crystals nmay be carried out in accordance with well-known nethods.
By such 25 pragtiquipazoty pnd thystidies, cfndindyaonhkydpeps azol e, havi ng
the purity of 100 % can be obtained. 12 Decenber 2005 - 46 Type G crystals
of anhydr ous BRI MHe & Gk PG R hresvie of the

resent invention have the follown
P materials. Alternaggve y, type B crystals of anhydrous

aripiprazole, type C crystals of anhydrous

10 aripiprazole, type D crystals of anhydrous
aripiprazole, type E crystals of anhydrous
aripiprazole, or type G crystals of anhydrous
aripiprazocle prepared in the present invention can be
used as the raw materials for anhydrous aripiprazoles.

15 These anhydrous aripiprazoles can be used singly or in
combination of at least 2 kinds thereof.

Heating temperature of the acetone suspension
may be generally about the boiling point of acetone,
and heating time is generally 5 to 10 hours. When the

20 acetone suspension is heated about the boiling point of
acetone, then type F crystals of anhydrous aripiprazole
is formed, the crystals are isolated by filtration with
heating. Isolation of the crystals may be carried out
in accordance with well-known methods. By such

25 procedures, type F crystals of anhydrous aripiprazole,

having the purity of 100 % can be obtained.




physi cochem cal properties (19) to (22): 5 (19) an endotherm c curve which
is substantially identical to the thernogravinetric/ differential thernal
anal ysis (heating rate: 5C nmn.) endothermc curve shown in Fig re(ég,
more particularly, it has an endot hermc peak around 14118®ecembers

exot herm c peak around 122.7C, (20) _ 61|—|— NMR spectrum which is
substantially identical to the 1H NMR“spectrum (DVSO d6, TMS) shown in

Fi gure 27. fic S r at 1.55 - 1.63 ppm
R | oDesLibCarL¥all BRSAANQHAGhET LR e §E‘5fem i s O
ppm (m 4H + DIVBO) N bei 4.6 Hz,
By 3 92 ppm (t. J56 ;ﬁt @”b£§stér¥ 6fkgnhgﬁﬁeug QZFEPﬁké § & ig ppnl(dd
J=8.4 Hz, J=Znd ﬁ?eséﬁﬂylﬁvéﬁtlﬁﬁnhéﬁg tHe8félth1ﬂ 2.4 Hz, 1FD 7.04 ppm
(d, J=8.1 20 Hz, 1H), 7.11 - 7.17 ppm(m 1H), 7. 28 - 7.32 ppm(m 2H) and
10. 00 ppm ( sphilélcofRémiapoptlepeXtiay didfracstidm) spectrum which is
substantially identical to the powder X-ray diffraction spectrum shown in
Figure 285 Specificallyl%P5antehdstichamact eurseighpelakssat 20 = 10.1, 12.8,
15.2, 17.0, 17.5, 19.1, 20.1, 21.2, 22.4, 23.3, 24.5 and 25.8; and (22)
an IR spect rsmbsbantiablgubdennical | o 1bhecteatepap@psnetac/ i dentical to
the IR (KBr) spectrumshown in Figure 29. Specifically, 1§ has c|ear
infrared absdibieepnbimbisthgrnadsnadgyis iQQQtlﬁ%ZBat§875 C/mym.) 962 and
787 cm 2.

endothermic curve shown in Figure 26, more
particularly, it has an endothermic peak around 141.0°C
10 and an exothermic peak around 122.7°C;

(20) an 'H-NMR spectrum which is substantially
identical to the 'H~NMR spectrum (DMSO-dg, TMS) shown in
Figure 27. Specifically, it has characteristic peaks
at 1.55 - 1.63 ppm {m, 2H), 1.68 - 1.78 ppm (m, ZH),

15 2.35 - 2.46 ppm (m, 4H), 2.48 - 2.56 ppm (m, 4H +
DMS0O), 2.78 ppm (t, J=7.4 Hz, 2H), 2.97 ppm (brt, J=4.6
Hz, 4H), 3.92 ppm (t, J=6.3 Hz, 2H), 6.43 ppm (d, J=2.4
Hz, 1H), 6.49 ppm (dd, J=8.4 Hz, J=2.4 Hz, 1H), 6.49
ppm (dd, J=8.4 Hz, J=2.4 Hz, 1H), 7.04 ppm {(d, J=8.1

20 Hz, 1H), 7.11 - 7.17 ppm {(m, 1H), 7.28 - 7.32 ppm (m,
2H} and 10.00 ppm (s, 1H);

(21) a powder X-ray diffraction spectrum
which is substantially identical to the powder X-ray
diffraction spectrum shown in Figure 28. Specifically,

25 it has characteristic peaks at 20 = 10.1°, 12.8°, 15.2°,
17.0°, 17.5°, 19.1°, 20.1°, 21.2°, 22.4°, 23.3°, 24.5°
and 25.8°; and

{22) an IR spectrum which is substantially



5 Preparation nethod of type G crystals of anhydrous aripiprazole Type G
crystal s of anhydrous aripiprazole of the present invention can be
prepared, for exanple by putting glassy state of anhydro ripipr le in
a 10 seal ed vessel and leaving to stand it at room tenpeﬂzggp'§$g?ﬁgg

| east two weeks, preferably two ‘week +Q six nmonths. Further, glassy state
of anhydrous aripiprazole as starting material can be obtained by heating

and nel ting anbydieys @bl pher @a0kReip & eées?emdsﬁz&?& ihhenggeal bpg it to
roomtenperature. Anhydrous arlplprazo e used as the raw "material my be

wel | -known agpudseusadli/pi ptagakeclebysiaksartar apsappt eonapynapeaef type-|
crystals of anhydrous aripiprazole and type-I1 crystals of 20 anhydrous
ari pi prazol ecang, t be1Bj kes7andishesel3anhytlobs a62paptazdliesmiay be either
purified products or crude materials. Alternatively, type B crystals of
anhydrous ari pi prazole, type C crystals of aripiprazole anhydride, type D
crystals of anhydrous aripiprazole, 25 type E crystals of anhydrous

ari pi prazbl ePrepatrgpeofr merhedap$ vypanBydrpataisj pfprabydecngi ng prepared
in the present invention can be used as the raw material of anhydrous

ari pi prazol eariFhpsezabfiydr ous ari pi prazol es can be used singly or in

conbi nati on of 12 Decenber 2005 - 48 - at | east ki nds,thereof. ghus
obt ai ned type G crystaTgpﬁfGaﬁﬁ¥§F6$§ © r?BFﬁéﬁ?BFeaEéﬂlBEaFgg?aP d and

purified by mEII

presggt invention can be prepared, for example by
putting glassy state of anhydrous aripiprazole in a

10 sealed vessel and leaving to stand it at room
temperature for at least two weeks, preferably two
weeks to six months. Further, glassy state of
anhydrous aripiprazole as starting material can be
obtained by heating and melting anhydrous aripiprazole

15 at around 170°C, then cooling it to room temperature.

Anhydrous aripiprazole used as the raw

material may be well-known anhydrous aripiprazole
crystals, for example, any one of type-I crystals of
anhydrous aripiprazole and type-II crystals of

20 anhydrous aripiprazole and the like, and these
anhydrous aripiprazoles may be either purified products
or crude materials. Alternatively, type B crystals of
anhydrous aripiprazole, type C crystals of aripiprazole
anhydride, type D crystals of anhydrous aripiprazole,

25 type E crystals of anhydrous aripiprazole, or type F
crystals of anhydrous aripiprazole being prepared in
the present invention can be used as the raw material
of anhydrous aripiprazoles. These anhydrous

aripiprazoles can be used singly or in combination of



nmet hods. For exanple, glassy state of anhydrous 5 aripiprazole |eave to
stand according to the above- nentioned nethod, then type G crystals of

anhydrous aripiprazole, having 100% of purity can be obtaiped. T
crystal s of anhydrous aripiprazole, 10 type D crystals oflgﬁﬁﬁﬂp§§§085

ari pi prazole, type E crystals of anhydrﬁus ari pi prazole, type F crystals of
anhydrous ari pi prazole and type G crysé | S of anhydrous ari pi prazol e of

the present inventi ej j convert into hydrates thereof, nor
yeﬂ{Si‘édAeégQ 3 Hxﬁlﬁé a5kl ¥e

substanti al | ease e original solubility, even when they are

stored for a long periof,of JhéBindd AFSOTENCEMATH ShepEEIEN T NVention,

nmet hods for preparing anhydrous ari pi prazole crystals having high purity,

whi ch can applyipip@dzd TelUsid 3¢ 12015684 Cad Lhu A1 £0d B epeat BOKhdN 1S

provi ded. In accordance with the present invention, pharmaceutical

conposi ti ons wAANdS] NgFeN hyLhmpbe, a1 Py agtdite Co SdahpdBses provi ded, of
which the solubility does not decrease, and of which the 25 stability can
keep exceld emdripMeraidld hbyawe et storatd dorortdinyy tieorethd 2alieeenber 2005 -
49 The anhydrous aripi prazole crystals which are the raw material for
preparing t hensintiehalisne thdgi privemw| eyi® GtatssBle G cinhydrpe®sent
invention are prepared for exanple by Method a or b below. 5 "Method a":
Process for Ruuipragcraddayingg pk@Folef purity can be obtained.

Type C crystals of anhydrous aripiprazole,

10 type D crystals of anhydrous aripiprazole, type E
crystals of anhydrous aripiprazole, type F crystals of
anhydrous aripiprazole and type G crystals of anhydrous
aripiprazole of the present invention neither easily
convert into hydrates thereof, nor substantially

15 decrease the original solubility, even when they are
stored for a long period of time.

In accordance with the present invention,
methods for preparing anhydrous aripiprazole crystals
having high purity, which can apply in an industrial

20 scale with a good repeatability is provided.

In accordance with the present invention,
pharmaceutical compositions comprising anhydrous
aripiprazole crystals are provided, of which the
solubility does not decrease, and of which the

25 stability can keep excellent, even if they are stored

for long time.



Crystal s Conventional Anhydrous Aripiprazole Crystals are prepared by

wel | - known net hods, as described in 10 Exanple 1 of Japanese Unexam ned
Pat ent Publication No. 191256/1990. A suspension of 47 g qf

7- (4- bronobut oxy) - 3, 4-di hydrocarbostyril, 35 g of sodiunﬂ&&EQ%y%ﬁ%%EGOO
m of acetonitrile was refluxed for 30 nutes. To 15 this suspension was
added 40 g of 1-(2, 3- dlchlorophenyljpfigra2|ne and 33 m of triethyl am ne

and the whole m xture f%P§%§%u%e%I éqgﬁag%lé Qg galsAu §rhtg% so!vent

was renoved by evaporatlon resi us obt ai SSolVé&d in

chloroform 2Q.waghed Wat Mateh E&%@a@&h atlonﬁnﬁ%@l@%%us magnesi um

sul fate. The sol vent was renoved vapo the residue thus
obt ai ned V\BSAEQE)E.E%b%Ul'eZ@Q fskams et hangl oifWike@ piraskingl Qn%nh%nof
7-{4-[4-(2,3- dichloropheny ) 1- pi per azi nyl ] but oxy} - 3, 4-
di hydr ocar boatyr plrep@elkdr lFess ekiagie eC bys MaksodMal birng b@u@w. 139. 0-139.5C
12 Decenber 2005 - 50 "Method b": Process for Preparing Conventional
Anhydr ous5Ari pi prazole Crystals The Method b is described in the
Proceedi ngs of the 4th Japanese- Korean Synposi um on Separation 5
Technol ogy (Udebbed 878, Proeeps Eort Repparéngt ReudehddipdprAziodiepr azol e
Crystals B of the present invention are prepared for

Crystals

Conventional Anhydrous Aripiprazole Crystals
are prepared by well-known methods, as described in

10 Example 1 of Japanese Unexamined Patent Publication No.
191256/1990.

A suspension of 47 g of 7-(4-bromobutoxy}-
3,4~dihydrocarbostyril, 35 g of sodium iodide with 600
ml of acetonitrile was refluxed for 30 minutes. To

15 this suspension was added 40 g of 1-(2,3-
dichlorophenyl)piperazine and 33 ml of triethylamine
and the whole mixture was further refluxed for 3 hours.
After the solvent was removed by evaporation, the
residue thus obtained was dissolved in chloroform,

20 washed with water then dried with anhydrous magnesium
sulfate. The solvent was removed by evaporation, and
the residue thus obtained was recrystallized from
ethanol twice, to yield 57.1 g of 7-{4-[4-(2,3-
dichlorophenyl)-l1-piperazinyl]lbutoxy}-3,4-

25 dihydrocarbostyril.

Colorless flake crystals

Melting point: 139.0-139.5°C



exanpl e by heating conventional aripiprazole hydrate at 90-125C. The
heating tinme is generally about 3-50 10 hours, but cannot be stated
unconditionally since it differs depending on heating temnperature. T@e
heating time and heating tenperature are inversely rel at éd,De&gmber(i05; of
exanple the heating tinme will be Iong%% the |ower the heating tenperature,

;
and shorter the higher 15 the heatiﬁb (%ﬁberature. Specifically, if the
()

h i 0.6  he % : : h h . .
e Cervggaliecol Lo agy gL ko0 e heat 1011

heati ng tineAﬁﬁg?pgusa@gy%iérgggig.ngsgggsaripiprazole hydrate which is
the raw mat us Aripiprazole Crystals B of
the present invention rgepueRAL8UILT 05 desarPbedbYnMehBOdrecbelWgs25
"Method c": Process for Preparing Conventional Hydrate Aripiprazole
hydrate is eapityeObtRni Degabysdr-rE0ELYHhNGyInpesanhydnhoBspatrapipnazol e
crystals obtained by Method a above in a hydrous solvent, and heating and
12 Decenber 280bnelddy t{bhenobesl 6nf§,th896esulting solution. Using this

met hod, aripiprazole hydrate is precipitated as crystals in the hydrous
sol vent. An organi ¢ soFvehhecmotrei nthg dahgdrpss Brapiprbgodeed as the
hydrous solvent. The organic solvent should be one which is miscible with
water, suchCrgstalseRagpl hanpapeonbl isuentisnndrianseparedhinsl , propanol

or isopropanol, a_ketone such as ) .
example by heating conventional aripiprazole hydrate at

90-125°C. The heating time is generally about 3-50

10 hours, but cannot be stated unconditionally since it
differs depending on heating temperature. The heating
time and heating temperature are inversely related, so
that for example the heating time will be longer the
lower the heating temperature, and shorter the higher

15 the heating temperature. Specifically, if the heating
temperature of the aripiprazole hydrate is 100°C, the
heating time can be about 24 hours, while if the
heating temperature is 120°C, the heating time can be
about 3 hours.

20 The aripiprazole hydrate which is the raw
material for preparing the Anhydrous Aripiprazole
Crystals B of the present invention is prepared for

example by Method ¢ below.

25 “Method c¢”: Process for Preparing Conventional Hydrate

Aripiprazole hydrate is easily obtained by
dissolving the anhydrous aripiprazole crystals obtained

by Method a above in a hydrous scolvent, and heating and



acetone, an ether such as tetrahydrofuran, 10 dinethylformam de, or a

m xture thereof, wth ethanol being particularly desirable. The anpunt of
water in the hydrous solvent can be 10-25% by vol une of t sol.ve or
preferably close to 20% by vol une. 15 Medi ci nal Conposi ti onzeRe?ﬁi’ﬁl?eéiahg\?
conposition of the present invention g\dllrlal— contai n Anhydrous Ari pi prazol e
Crystals B, C D E F and Gin a pha ceutically acceptable carrier or
conbi nati on qf rdd.ar; [, er:S; Whi 2. phar tiwcal |y acceptabl e
i ncl ude dil ugrﬁegpgldéﬁel?cq ﬁeﬂééglgn%%q]lﬁlﬁ%fi n dﬁgfdrjre{ﬂc}‘glﬂgti cals, such as
fillers, extepdelcy, i tazdld HHIAY Sis P MEHALY s surfactants,
and lubricants. 25 The nedici nal conposition of the present invention may
be fornul at ed 85 tan Oridi ey HRHiNadolvyymaparation, for exanple in the
formof tablets, flashnmelt tablets, pills, powder, l|iquid, suspension, 12
Decenber 2005 - 52 emArsicugargrarndlesntcapsitlaaniimup@tst ard es or as an
injection (liquid, suspension, etc.). Wien a tablet fornulation is used, a
wi de var iSet ysofa ldar iserds ashdthearheydamwn salwerg f | il cargadseic 5 used.

Exanpl es include | actose, saccharose, sodiumchloride, glucose, xylitol,
manni tol , er yodviend] shaggbikeplonearéd chstigr @H, sl whtcariaditdte, kaol i n,
crystal cellulose, silic acid _and ot her excipients; water, ethanol,

pr opanol , Siﬁﬁﬁ@ §frd§¥'@ﬁﬁﬂﬂﬂ?Iqqnﬂ¥£0h01 such as methanol,

ethanol, propanol or isopropancl, a ketone such as
acetone, an ether such as tetrahydrofuran,

10 dimethylformamide, or a mixture thereof, with ethanol
being particularly desirable. The amount of water in
the hydrous solvent can be 10-25% by volume of the

solvent, or preferably close to 20% by volume.

15 Medicinal Composition

A medicinal compositicon of the present
invention will contain Anhydrous Aripiprazole Crystals
B, ¢, D, E, F and G in a pharmaceutically acceptable
carrier or combination of carriers.

20 Carriers which are pharmaceutically
acceptable include diluents and excipients generally
used in pharmaceuticals, such as fillers, extenders,
binders, moisturizers, disintegrators, surfactants, and
lubricants.

25 The medicinal composition of the present
invention may be formulated as an ordinary medicinal
preparation, for example in the form cf tablets,

flashmelt tablets, pills, powder, liquid, suspension,



10 starch liquid, gelatin solution, carboxynmethyl cellulose, shell ac,
nmet hyl cel | ul ose, potassi um phosphate, polyvinyl pyrolidone and ot her

bi nders; dried starch, sodium al ginate, agar powder, |am naran gg
sodi um bi carbonate, cal ci um carbonate, 15 pol yoxyet hyl ene §5PﬁFP5ﬁ“ é%y
acid esters, sodium |auryl sulfate, ggﬂoglycerlde stearate, starch,

|l actose and other disintegrators; sa arose, stearin, cacao butter

hydr ogenat ed, ﬂhh5§pq 5QSFF glnE %egn |nh|b| §EE?8g§%L%%n%é¥ygng2;um

salt, sodiumlaury e an &’ absb

starch and ogﬂgécggbﬁtqgggﬁﬁgﬁlggéégpggghch gtose kaolin, bentonite,

colloidal silic acid ent $ and refined talc, stearate,

boric acid powder, pOkM@E“X'EQSlQEy§8E§ﬁﬂthBHeEs'Hgéhcaﬁt%éﬁgd 25

the-1ike. Tablets can also be formul ate necesSsary as tabléets with

ordinary coathpgstySyehcasrsugar taeat gde kablgt $n eﬁeakhe1aogaﬁd Labl ets,
enteric coated tablets and filmcoated tablets, as wel oub e tablets

and 12 Desenteed200Bxam Sesnyh&ﬂh@¥el§dtb§9|eEﬁch@@Bs@ pkbhifgrnul ation is
used, a wide variety of carriers that are known in the field can be used.

Exanpl es i ncthtler giecogtucbaet 0g¢lisbar chanaacaQ, Sebythel tohar dened
vegetable oil, kaolin, talc and other excipients; gum arabic powder,
traganth powsderbitgel atrea, eshanoh, andloihar chrhdease, akdol af nar an, agar
and other disintegrators and the |like. When a suppository forrmulation is
used, a crystal cellulose, silic acid and other excipients;

water, ethanol, propanol, simple syrup, glucose liquid,

10 starch liquid, gelatin solution, carboxymethyl
cellulose, shellac, methyl cellulose, potassium
phosphate, polyvinyl pyrolidone and other binders:
dried starch, sodium alginate, agar powder, laminaran
powder, sodium bicarbonate, calcium carbonate,

15 polyoxyethylene sorbitan fatty acid esters, sodium
lauryl sulfate, monoglyceride stearate, starch, lactose
and other disintegrators; saccharose, stearin, cacao
butter, hydrogenated o0il and other disintegration
inhibitors; quaternary ammonium salt, sodium lauryl

20 sulfate and other absorption promoters; glycerine,
starch and other moisture retainers; starch, lactcse,
kaolin, bentonite, colloidal silic acid and other
adsorbents; and refined talc, stearate, boric acid
powder, polyethylene glycol and other lubricants and

25 the-'like. Tablets can also be formulated if necessary

as tablets with ordinary ceoatings, such as sugar-coated

tablets, gelatin-coated tablets, enteric coated tablets

and film coated tablets, as well as double tablets and




10 wide variety of carriers that are known in the field can be used.
Exanpl es include polyethylene glycol, cacao butter, higher alcohol, esters

of higher alcohol, gelatin sem-synthetic glyceride and the |ike. ul es
are prepared according to ordinary 15 methods by mi xing ak?ﬂ?fﬁ’a&r%&s

ari piprazole crystals wth the vari 9u§3cgrri ers described above and
packing themin hard gelatin capsul es; soft capsules, hydroxypropyl nethyl

cel I ul ose capgiles Mg casies) and the Iike. 20 In addition,
col orants, preservatives, perfunes, flavorings, sweeteners and the |like as

well as other drugs mahdie 4 el udeds i tie dedicigala, enpREd tion. In case
of form ng the pharnmaceutical solid 25 oral preparation in the form of

granul es, it wanidisy JF epancdhy kit e Wndwdm dHe et Iandein Be

granul ating ingredients conprising, anhydrous aripiprazole crystal's
(convent i onalusaehydriusnp lard pirprlaztd eylorystegl 9 aart ey dritcusctyr igaqa@zol e 12
Decenber 2005 - 54 «crystals selected fromthe group consisting of

anhydr ous 5ar ipitgeazollandgre B, vegetBble i landka®ligr,y stedlcs Jarehdtteas ous
carriers which are heretofore well-known in this field, such as

exci pi ents, BXdiFiipndgriatgims ardibslciegiost ot nagddih @dovdefunect ant s,
absorption accel erators, adsorbents, lubricants, colorants and the |like
(for the exafsiledion Etdadolagast Sthajodd refersie A LR IRAHAT NP an be

referr
eferred and other disintegrators and the like.

When a suppository formulation is used, a

10 wide variety of carriers that are known in the field
can be used. Examples include polyethylene glycol,
cacao butter, higher alcohol, esters of higher alcochol,
gelatin semi-synthetic glyceride and the like.

Capsules are prepared according to ordinary

15 methods by mixing anhydrous aripiprazole crystals
with the various carriers described above and packing
them in hard gelatin capsules, socft capsules,
hydroxypropylmethyl cellulose capsules (HPMC capsules)
and the like.

20 In additicen, colorants, preservatives,
perfumes, flavorings, sweeteners and the like as well
as other drugs may be included in the medicinal
composition.

In case of forming the pharmaceutical solid

25 oral preparation in the form of granules, it can be
prepared by wet granulating a mixed powder of
granulating ingredients comprising, anhydrous
aripiprazole crystals (conventional anhydrous

aripiprazole crystals or anhydrous aripiprazole



to) by adding a liquid (generally, water or an aqueous 10 solution

contai ning binding agents). As for the wet granulation, there are various
nmet hods are included, for exanple, fluidized bed granul ation, kneadin
granul ation, extruding granul ation, rotatlng granul ation bhHeeembarZeS can
be nmentioned. Anong these 15 net hods, case of conducting the fluidized
bed granul ation, the granul ating in@r iénts containing various carriers

are m xed w th t , he granul atin
a)é?! saéeflecﬁéea; Spraye cfclg?g:crrléﬁ.sq:'l g4 he g 9

i ngredi ents an e l'1qui ct gran atl on. In case 20

of conducti ng e Aeadi NG iU A | 'tg}ﬁ tEhe gr anulgt imgnd ngredi ent's
by

containing various carriers are m xe 'agi'tat’i on, then upon conti nued
agitating therywtany)atdmy Jaalel s AR AN Ard hexatdirded by adding
the liquid. After the granul ation, if 25 necessary, the obtained granules
are sized towsake kriwem ifro HHies CBasa]rosd Sigte dy disagiferaissui t abl e sieve or a
m ||l having suitable screen size. The granules thus obtained by such a
nmet hod ar & dried ragairatior saddlitd iort ek dddeentierh M0 rs ,5huntecctissutad , dryi ng
bei ng conducted when preparing the granules. As for the drying nethods,
various net hedsorpdid dye aqes lica tonsr, edagiibentsst Hody Iganiss of a

fluidized bed dryer, a fan dryer, a vacuumdryer and 5 the |ike can be
menti oned. GER&OHANES @ng r?é“erré{%s fazarthse aRIG@SePlutd&@Sconvent i onal
conditions, for exanple, in case of usin the fI i di z% bed drlyc[ dryi ng
procedure i s286RdSet ST R IaPLEH M d'can refer

to) by adding a liquid (generally, water or an aqueous
10 solution containing binding agents). As for the wet
granulation, there are various methods are included,
for example, fluidized bed granulation, kneading
granulation, extruding granulation, rofating
granulation and the like can be mentioned. Among these
15 methods, in case of conducting the fluidized bed
granulation, the granulating ingredients containing
various carriers are mixed with inlet air, then upon
continued fluidizing the granulating ingredients and
the liquid is sprayed to conduct granulation. In case
20 of conducting the kneading granulation, the granulating
ingredients containing various carriers are mixed by
agitation, then upon continued agitating the
granulating ingredients, granulation is conducted by
adding the liquid. After the granulation, if
25 necessary, the obtained granules are sized to make them
to the desired size by use of a suitable sieve or a
mill having suitable screen size. The granules thus

obtained by such a method are dried again in addition



m/mn to 50

the drying p
0.5 nB/mn t
6 hours. In

conduct ed undeyf
of degree of
20 The thus

phar maceuti c
shaped in t
manner are s
The thus pre
anhydr ous ar

phar maceutic

nB/mn, an inlet air tenperature at 70 to 10 100C for 10 mn
to 1 hour. After dried, the granules are subjected to size, then further
dried. In case of wusing the fluidized bed dryer or fan dr er or %pb

??' w of

rocedure is conducted under the conditions w lfhDsre™

o0 50 mB/mn, an inlet 15 aés tenperature at 70 to 100C for
ye

case of using the vacuum the drying procedure is

lto

0-10 torr

R e e e e r@%*’ﬁ%e"t e R 8 0 5 hour
p;{fa}ﬂrféﬂs 9r gl &5 NBYe her PSsed qa&ge,v ALE S rﬁ}é‘tﬂwods
al solid oral preparatlons necessary, ey my

be

heard N Qip 18k etsor RddiSTe, tﬁ&r&rdﬁ%ﬁr@wleﬁ gried by usual
haped in the formof tablets, then 25 they may be dried again.

pElneidd iphead s Wb edd, SOl fdh Ct[@er,pkﬁﬁ&[c&tumruﬁ}%@ralﬁcﬂ ng

i pi prazole crystals hardly changes to hydrates even if they
are stored f arthel2 iDecerdrerbEnmtidfed a |G perliwd dfyingragetiedef ore t he

al solid oral preparation, of which dissolution rate is

hardly | ower ethr( dissswinduared atreden gl warai ol i gand i dirergs coleent rat i on
or higher dissolution 5 rate obtained after 30 m nutes at pH
xRl e dilgs stafs ot retinopihe fddiidized dedidies, at pH 4. 5,

or 55% or hrgher di ssolution rate obtained after 60 , m nutes at pH 5.0) can

(Cmax): 60%
4.5, 70% or

be provided.

10

15

20

25

drying procedure is conducted with an air flow of
m’/min to 50 m’/min, an inlet air temperature at 70 to
100°C for 10 min to 1 hour. After dried, the granules
are subjected to size, then further dried. 1In case of
using the fluidized bed dryer or fan dryer or the like,
the drying procedure is conducted under the conditions
with an air flow of 0.5 m®/min to 50 m®/min, an inlet
air temperature at 70 to 100°C for 1 to 6 hours. 1In
case of using the wvacuum dryer, the drying procedure is
conducted under the conditions of reduced pressure of
about at 0-10 torr of degree of vacuum at 70 to 100°C
of jacket temperature for 1 to 6 hour.

The thus prepared granules may be used as
they are for the pharmaceutical solid oral
preparations, or if necessary, they may be shaped in
the form of tablets. Further, the dried granules dried
by usual manner are shaped in the form of tablets, then
they may be dried again.

The thus prepared pharmaceutical solid oral
preparation comprising anhydrous aripiprazole crystals

hardly changes to hydrates even if they are stored for



Anot her pharmaceutical solid oral preparation 10 can be provided by
granul ating a conventional aripiprazole hydrate crystals by a nethod
simlar to that of nentioned above, and dried by usual manner

simlar conditions, then dried again. Alternatively, the & Pé’ﬂelﬂg%{%@pgs
dried by usual manner 15 are shaped to5 ablets form then they are dried
again, then pharmaceutical solid oral “preparations of which dissolution

rate is not |puehed Ldiss ﬁ'Hf'ﬁﬂn 2L enLPorORLNLAL oRBXK IUEN L L)

concentration (Crax): I gher dissolution rate obtal ned after 30

mnutes at pH20i 4. &raf @éai‘é@{'@ﬁ db BSiph 1k O £ 86 BuOPSRI! PR af Ser 60

m nutes at pH 4.5 or 55% hi gher dissolution rate obtained after 60

mnutes at phhded)y cmw@ﬁe@rpaisigﬁllutmessaﬁacw faih beinnaex sheed t hat,
t he conventional anhydrous aripiprazole crystals or the aripiprazole 25

hydr at e crystdisy cosriedmecht ot heCidnay meeeutocahigiodr ddissa@lupt@par ati on
are changed to "B type crystal s" of anhydrous aripiprazole by drying
twice. The anmte aftanhydratseAr3piprazote Oyl af 5127 Cecenbeigl2@05 - 57
B, C D E F and G that should be included in the nmedicinal conposition
of the preserﬁlﬂSﬂﬂélem alre bebtatnedt 28t ¢¥ obf aninwees anlgedBud t2bl e for
the indication sought to be treated. Generally, the Anhydrous 5

Ari pi prazol e C@yr%"i%l%r B kHRr A bes phesken Jr”flht%b‘thﬁaJineq’O%%%/rV\@ght or
particularly about 1-30% b i ght based on, the nedicinal conposition. The
met hod of adﬁﬁlrﬂ%‘-'tersaﬁfor?%f5 MR TN Fladd!

Another pharmaceutical solid oral preparation
10 can be provided by granulating a conventional
aripiprazole hydrate crystals by a method similar to
that of mentioned above, and dried by usual manner
under similar conditions, then dried again.
Alternatively, the dried granules dried by usual manner
15 are shaped to tablets form, then they are dried again,
then pharmaceutical solid oral preparations of which
dissolution rate is not lowered (dissolution rate to
maintain maximum drug concentration (Cmax): 60% or
higher dissolution rate obtained after 30 minutes at pH
20 4.5, 70% or higher dissolution rate obtained after 60
minutes at pH 4.5 or 55% or higher disscolution rate
obtained after 60 minutes at pH 5.0) can be provided.
These facts can be understood that, the conventicnal
anhydrous aripiprazole crystals or the aripiprazole
25 hydrate crystals contained in the pharmaceutical solid
oral preparation are changed to "B type crystals" of
anhydrous aripiprazole by drying twice.

The amount of Anhydrous Aripiprazole Crystals




conposition of the present invention may be adjusted to 10 suit, for
exanpl e, the formulation of the drug product, the age, gender and ot her
conditions (including the severity thereof) of the patien In the e of
tablets, pills, liquids, suspensions, enulsions, granul es{%ﬁac%’é}ﬂ&ﬁ@ ,
for exanple, admnistration is 15 oral .,In the case of an injection, it is
adm ni stered intravenously either by F?sel f or mxed with an ordinary

repl eni sher siich asp glgicose, f @MHNA ad{dAs g We BB RSP D @ nistered by
I ;

: . d
itself intramiscul arly,’” ‘intracut aneoﬂﬁ Y, s(u}{)cut aneously or

i ntraperitong@ldibirddl afomRESSSRY off tH &A% 01 A SHPRAS I dH Yoe
admnistration is intrarectal. The dosage of the nedicinal conposition of

the present isuendtian firosel acidd HepenNdinic a0l d or uFageindieataigsn gender
and other conditions of the 25 patient, the severity of the condition and
so forth, buowytdi nayidey tirwmtanbuntGeafe rmgiiydr ause @ripidr@rol e crystal s
can be about 0.1-10 ng per 1 kg of body weight per day. The preparation
whi ch is thhe Amiiptipofa Zk2l eDdbeyraferl 20 Showbl8l  beed e ssntatiirorakshoul Id- cont ai n
in the range of about 1- 100 ng of Anhydrous Aripiprazole Crystals B, nore
particul arly "B®ymyarhtumin regdd culee ik dibgutall c¥fpdx tWedkghdt t he
present 5 invention is extrenely stable, with substantially no decrease in
sol ubility eR@fSthéd F& &EPELINVNFORITIddLT™of time. The nedi ci nal

conposition of the pre%lg method of administration of the medicinal

composition of the present invention may be adjusted to

10 suit, for example, the formulation of the drug product,
the age, gender and other conditions (including the
severity thereof) of the patient. In the case of
tablets, pills, liguids, suspensions, emulsions,
granules and capsules, for example, administration is

15 oral. in the case of an injection, it is administered
intravenously either by itself or mixed with an
ordinary replenisher such as glucose or amino acids, or
may also be administered by itself intramuscularly,
intracutaneously, subcutaneously or intraperitoneally,

20 as necessary. In the case of a suppository,
administration is intrarectal.

The dosage of the medicinal composition of
the present invention is selected depending on the
usage, the age, gender and other conditions of the

25 patient, the severity of the condition and so forth,
but ordinarily the amount of anhydrous aripiprazole

crystals can be about 0.1-10 mg per 1 kg of body weight

per day. The preparation which is the unit of




invention is effective in the prevention and treatnent 10 of central
nervous system di sorders such as schi zophrenia and nay al so be effective in
the treatnent of intractable (drug-resistant, chronic) schizophrenia with
cognitive inpairment and intractable (drug-resistant, chréaiesember 2005
schi zophrenia wi thout 15 cognitive inpsirnent, anxiety including mld
anxiety, mania including bipolar diSo 8er acute mania and acute mani a,

0 oL ar 4 sor s e P 06 40L08 BLECL T SHEAFTCPPAIEED oy,

auti sm Down''s syn ne,; ent i icit Tty

Al zhei mer' s 39%95§§4§Fuaﬁﬁ§5£@§9Pééagﬁﬁﬁﬁéﬁié”Ekg%§§%s @eqﬁggggenerative

di seases, panic, sessive conpul si sor der sl eep di sorders,

sexual dysfungdioneul fcphplz@ngy dsdig gependesiey, voniting, notion
si ckness, obesity, mgraine and cognitive inpairnment. 25 Anal yti cal

Met hods (1) The ' H NVR SReGhdédie WVas] Neaisd £k i dh DMEQ h&lGotissage TMS as the
standard. 12 Decenber 2005 - 59 (2) Powder X-ray Diffraction Using a

Ri gaku Dertki iRARrAE ¢h ffg actt osme Dpterablde wntlesuxestayc A ITy acdi on
pattern was mneasured at roomtenperature using a Cu Ka filled tube 5 (35
kV 20m)) as tdeeneasy Sowakhimilitya ewele-engh estagoad ofet ekon@g 1 scattering
slit, an 0.15 mmlight- intercepting slit, a graphite secondary

nmonochr onat orPe s &keitimed ati on counter. Data coll ection was done

The medicinal composition of the present

invention is effective in the prevention and treatment

10 of central nervous system disorders such as
schizophrenia and may also be effective in the
treatment of intractable {(drug-resistant, chronic}
schizophrenia with cognitive impairment and intractable
(drug-resistant, chronic} schizophrenia without

15 cognitive impairment, anxiety including mild anxiety,
mania including bipolar disorder acute mania and acute
mania, bipolar discorder, depression including bipolar
disorder depression, autism, Down's syndrome, attention
deficit hyperactivity disorder (ADHD), Alzheimer's

20 disease, Parkinson's disease and other
neurodegenerative diseases, panic, obsessive compulsive
disorder (OCD), sleep disorders, sexual dysfunction,
alcohol and drug dependency, vomiting, motion sickness,
obesity, migraine and cognitive impairment.

25

Analytical Methods

(1) The H-NMR spectrum was measured in DMSO-

ds using TMS as the standard.




in 20 continuous scan node at a scan speed of 5/ mnute 10 in scan steps of
0.02 in the range of 3 to 40. (3) The IR spectrumwas neasured by the KBr
15 nmethod. (4) Thernogravinetric/Differential Thermal Analysis

Thernogravi metric/differential thermal analysis was perf ol AetfCeapsrtoRs

Sei ko SSC 5200 control wunit and a TG £JA 220 simultaneous differential
thermal /t hernogravinetric neasurenent unit. 5-10 ng sanples were placed in

open al unm num pans and (r9atesly@Or fx 0P 206 £ £r 200Lchn a dry nitrogen
at nosphere at a heating rate of 5C mnute. a-alum na was used as the

standard substance. (5usBnif er @ilgadu Seandl mADCBIROHiFEaEt i on
Thernogravinetric/differential thermal 25 analysis was perforned using a
Sei ko SSC 526@teant tok powide ramxe rayDAE 220G tdichf earidral we@aNNi ng
calorinmeter. 5-10 ng sanples were placed in crinped al um num pans and
heat ed from 2@€suge206€ irnoa deyprirtroagen usd ndeeerheKa2@d 1edb@ ubat nospher e
at a heating rate of 5C/ mnute. a-alumna was used as the standard

subst ance> (BPS5P&lt Od) Saze theagurayesbudck gitch sheipartingles to be
measured were 5 suspended in a 20 m n-hexane solution of 0.5 g soy

| eci t hin, an@Cparteérs,shzé wasSattasangdsdditngaa 9i-46 mdi dtighbat i on net er

(Mcrotrack HRA, Mcrotrack Co.). .
intercepting slit, a graphite secondary monochromator

and a scintillation counter. Data collection was done
in 26 continuous scan mode at a scan speed of 5°/minute
10 in scan steps of 0.02° in the range of 3° to 40°.
{3) The IR spectrum was measured by the KBr
method.
(4) Thermogravimetric/Differential Thermal
Analysis
15 Thermogravimetric/differential thermal
analysis was performed using a Seiko SSC 5200 control
unit and a TG/DTA 220 simultaneous differential
thermal/thermogravimetric measurement unit. 5-10 mg
samples were placed in open aluminum pans and heated
20 from 20°C to 200°C in a dry nitrogen atmosphere at a
heating rate of 5°C/minute. «-alumina was used as the
standard substance.
(5) Differential Scanning Calorimetry
Thermogravimetric/differential thermal
25 analysis was performed using a Seiko $SC 5200 control
unit and a DSC 220C differential scanning calorimeter.
5-10 mg samples were placed in crimped aluminum pans

and heated from 20°C to 200°C in a dry nitrogen




(7) Hygroscopicity Test Method One g of the sanple was accurately wei ghed
in 10 a weighing bottle (dianmeter 5 cm, covered with Kkimvpes and | eft
to rest in a 60C/ 10096 RH environnment (water/dessicator). hougs b%%er
the weighing bottle was renoved, transferred to an enviroh ergper200p oom
tenperature and about 30% RH (nmagnesi um chl ori de 15 hexahydrate saturated

wat er sol ution/dessicator) and left T®% est for 24 hours and the water

f th | db h L _Fischer nethod. (8) Solid
CONR spect 1ot sTebe |5t 1 3CARRR Sget et P has ?ré%%ﬁ*gala; gngé@fm%;i 20
diti I . i ratus; CWX- ol i t at e
gggc;rLﬁgfe?SY%%nﬁgggt%%ggﬁ%;éﬁﬁgﬁggﬁengs?ﬁ%??' Comput er: SPARC Station 2

(manuf actured by SUN o] | RG. , ware: Solalis 1.1.1
Rev. B (Registered trel\a/kiﬁra?é%%ﬁﬁ% Téiélg‘i ﬁ%laéﬁ © %&1 2.5 Nanme of neasured

ul se: TOSS nmethod (T { S r f ) ng CP/ MAS
gethod. 12 Decenber 285%.1_g6€fp%?%tﬁg%?§ﬁ§%§u$%gﬁ%ﬁﬁ§$£g%g%unggas used

under the songighanued [P a MRSHI | 0h SAMRE €S 1bes o ESE § Ube, "E&‘g of
zirconia, having the outside dianeter of 7.5 nm and 5 InsTde capacity of
0.8 mM 10 Revidadtioin, 4429 girf ReVOl s 1Oy PEMSLEHEY using a size
distribution meter (Microtrack HRA, Microtrack Co.).
(7) Hygroscopicity Test Method
One g of the sample was accurately weighed in
10 a weighing bottle (diameter 5 cm), covered with
kimwipes and left to rest in a 60°C/100% RH environment
(water/dessicator). 24 hours later, the weighing
bottle was removed, transferred to an environment of a
room temperature and about 30% RH (magnesium chloride
15 hexahydrate saturated water solution/dessicator) and
left to rest for 24 hours and the water content of the
sample was measured by the Karl Fischer method.
(8) Solid "C-NMR Spectrometry
Solid *C-NMR spectrum was measured under the
20 conditions as follows.
Measuring apparatus: CMX-360 Solid State NMR
Spectrometer (manufactured by Chemagnetic Inc.)
Computer: SPARC Station 2 (manufactured by
SUN Micresystem, Inc.)
25 05, Software: Soclalis 1.1.1 Rev. B
(Registered trademark: UNIX), Spinsight Ver. 2.5
Name of measured pulse: TOSS method (TOSS is

a program name of the apparatus}) among CP/MAS method.



Contact tinme: 1 nsec. Waiting tinme: 20 sec. Integrated tines: 512 tines
Measuri ng tenperature: About 25C tenperature of outside of test tube)

Ext ernal standard: Methyl group (8 17.3) of hexanethyl benzene S as
the external standard. 15 The present invention is explainé%rkﬁgﬁﬁ?éﬁgg
detail bel ow using reference exanples, exanples, sanple preparations and
formul ati on exanples. e txanole 20 1924”g'bf 7- (4-chl or obut oxy) - 3, 4-

di hydrocarbostyril and 16.2 g of 1-(2 3-dichl orgpben i peradi ne 1
hydr ochl ori de were adde@l?€h8p 9m§a%PreﬁoP3 §ru§5caPéi%ansdP§§ | ved in 140
m of water, circul d_for 3_hgyrs under agitation. After reaction 25
the m xture mggg%Eo#%g %ﬁ%gfﬁéoﬁrggigPtated crystals filtered out. These

crystel s, vere dissol ved 0,900 o B! DNho PO BLec ARTgBRUL 210 1 o

wat er/ et hyl acetate azeoirope nov er‘re

Decenber 2005zir@3ni§9|Hé%?ﬁ%“@ﬁec nggdeaggaﬁ§€?8r8§29i%%ﬁﬁd g%astals

filtered out. The resulting Crystals were drie r ours a 60C to
produce 2054 gh{ide 2%potitaWrasipiprazole. 5 30 g of the raw aripiprazole

obt ai ned above was recrystallized from450 m of ethanol according to the
net hods described in Japapeset Loexam edyPatROyolution per second
Contact time: 1 msec.
Waiting time: 20 sec.
Integrated times: 512 times
10 Measuring temperature: About 25°C temperature
of outside of test tube)

External standard: Methyl group (6 17.3) of

hexamethylbenzene was used as the external standard.

15 The present invention is explained in more
detail below using reference examples, examples, sample

preparations and formulation examples.

Reference Example 1
20 19.4 g of 7-(4-chlorocbutoxy)-3,4-

dihydrocarbostyril and 16.2 g of 1-(2,3~-dichlorophenyl)
piperadine 1 hydrochloride were added to 8.39 g of
pctassium carbonate dissolved in 140 ml of water, and
circulated for 3 hours under agitation. After reaction

25 the mixture was cooled and the precipitated crystals
filtered out. These crystals were dissolved in 350 ml
of ethyl acetate, and about 210 ml of water/ethyl

acetate azeotrope removed under reflux. The remaining



Publ i cation No. 191256/1990, and the resulting crystals dried for 40 hours
at 80C to obtain anhydrous 10 ari piprazole crystals. The yield was 29.4 ¢

(98.0% . The nelting point (np) of these anhydrous aripiprazole c al s
was 140C, matching the nelting point of the anhydrous ari&@?"f?&%%ég

crystals described in Japanese Unexgn%gegl Patent Publication No. 15
191256/ 1990. When t hese crystal S were ft for 24 hours in a dessicator

set at hum dig %n%[ i.fj icity of
3.28% (see Taté%igjc(% é)bé"{aow) fagl(rglgﬁgleet @?ﬁ%ﬁé%éggé}ég'%%ﬁgp Y
i nternedi at efﬁa\ﬂe%re'dplo%rtazo'ﬁe Q@s@il&%@ud - Refrehence xamlRy yrs peat

dissolved in 138 liters of hydrous ethanol “(water content 20% 25

accordi ng tohbhesmethad *pr esereduie DR 44Tgh Japagset Keiwean Synposi um on
Separ ation Technol ogy, gradually (2-3 hours) cooled to room tenperature,

and then chialiedptr@azredar. OC. The precipitated crystals were 12 Decenber
2005 - 63 filtered out, producing about 7200 g of aripiprazole hydrate
(wet state). The wet - st3ft @ afi rihgr azel e diydpataez odrey sidlasi neabtadioned above
were dried for 30 hours at 80C to 5 obtain 6480 g (93.5% of conventional
anhydrous arBpgi peaxylséaddygedl Srofhd SPemtli wf peihanolngcasirdifgseo crystal s
was 139.5C. These crystals were confirmed by i
the methods described in Japanese Unexamined Patent
Publication No. 181256/1990, and the resulting crystals
dried for 40 hours at 80°C to obtain anhydrous
10 aripiprazole crystals. The yield was 29.4 g (98.0%).
The melting point (mp} of these anhydrous
aripiprazole crystals was 140°C, matching the melting
point of the anhydrous aripiprazole crystals described
in Japanese Unexamined Patent Publication No.
15 191256/1990.
When these crystals were left for 24 hours in
a dessicator set at humidity 100%, temperature 60°C,
they exhibited hygroscopicity of 3.28% (see Table 1
below) .
20

Reference Example 2

6930 g of the intermediate raw aripiprazole
obtained in Reference Example 1 was heat dissolved in
138 liters of hydrous ethanol (water content 20%)
25 according to the method presented at the 4th Japanese-
Korean Symposium on Separation Technology, gradually
(2-3 hours) cooled to room temperature, and then

chilled to near 0°C. The precipitated crystals were



the Karl Fischer nethod to be anhydrous, with a noisture value of 0.03% 10
When | eft for 24 hours in a dessicator set at humdity 100% tenperature
60C, these crystals exhibited hygroscopicity of 1.78@6(se? igble 155 #omb.
Ref erence Exanple 3 15 820 g of the intermediate wet-stat el2 BeFHNPT ﬁ e
hydrat e obtained in Reference Exanple % was dried for 2 hours at 50C to
obtain 780 g of aripiprazole hydraté py§tals. These crystals had a
noi sture val ug: 2% acc L Ng. I scher_ 20 As shown
in Figure 6, Uf%%?r%%&aov/%ﬁ’etﬁ#(géugﬁ%?fgeﬁr;(g%{?z O(#:h(irér;lrgl aéh%%%ggg]r%veal ed
endot herm ¢ kg%l_x t 0 5 and 140.5C. Because dehydration began
near 70C, there nggngzc e%%é%§1iing point (np). As shown in Figure 7, the
powder x-ray 25 diffracthon,spestiten oF i 81 bPiPb A 0h faRyek ateyobipsned by
this method exhi bited characteristic peaks at 20 =" 12. 6, 15\./1, 17.4, 18. 2,
18.7, 24.8 ansbdirbed TASoPOWISEe Xdf Byd dEdE raCthonrspeetgont ofot his 12
Decenber 2005 - 64 aripiprazole hydrate was identical to the powder x-ray
diffracti oh sgistcdiruné 4080 agii pePpraxpl ef hysitad et poeskndeidydadus he 4t h Joi nt
Japanese- Kor ean Synposium on Isolation Technology. 5 Reference Exanple 4
Preparati on cfrilbipmpiabt etsysontsi ni hige tnygkting cpysttal snpf ahhykeses
ari pi prazole obtained in

crystals was 139.5°C. These crystals were confirmed by

the Karl Fischer method to be anhydrous, with a
moisture value of 0.03%.

10 When left for 24 hours in a dessicator set at
humidity 100%, temperature 60°C, these crystals

exhibited hygroscopicity of 1.78% (see Table 1 below}.

Reference Example 3

15 820 g of the intermediate wet-state
aripiprazole hydrate obtained in Reference Example 2
was dried for 2 hours at 50°C to obtain 780 g of
aripiprazole hydrate crystals. These crystals had a
moisture value of 3.82% according to the Karl Fischer

20 method. As shown in Figure 6, thermogravimetric/
differential thermal analysis revealed endothermic
peaks at 75.0, 123.5 and 140.5°C. Because dehydration
began near 70°C, there was no clear melting point (mp).

As shown in Figure 7, the powder x-ray

25 diffraction spectrum of aripiprazole hydrate obtained
by this method exhibited characteristic peaks at 26 =
12.6°, 15.1°, 17.4°, 18.2°, 18.7°, 24.8° and 27.5°.

The powder x-ray diffraction spectrum of this



Ref erence Exanple 2. 10 Type-| crystals of anhydrous aripiprazole (525 g),
| actose (1,995 g), corn starch (350 g) and «crystalline cellulose (350 g)
were charged in a fluidized bed granulating dryer (Flow coater FLO-5

manuf act ured by FREUND | NDUSTRI AL CO., LTD.), and these 15l%jPs&ssmber 2005

i ngredi ents were m xed by quidizing_fgr _about 3 minutes with an inlet air
tenperature at 70C and air flow rate # 3 nB/nin. Further, the granul ating

i ngredi ents € ty [.uj diszi : er. liti.on and
sprayed abou;é@ll,%dflgo g cgjf%lt e aquéeovtgssdféde'rs}gilu%tgﬁor}:({ r(;CE?‘I()ebﬁal neeg:ov\qgtrtal@?anul es.
The wet granyigs rateri@ird gk underod Netp idaA1d Wﬁéﬁ@e&% for
about 15 m nutes. The obtained dried granules contained 4. 3% of water.
(Yield: 999 atTheedrdted Jedira Wagsa iy - K 8L IRd s i8In? 1930 6 IRASIdMg to a
sieve 25 of 710 W About 1% by wei ght of magnesium stearate was added to
t he sized gr @euhes lanrgd/.m xed, then the granules were supplied to a tablet
machi ne (Rotary 12 Decenber 2005 - 65 single tablet press 12HUK:
manuf act uded by KI KUSU  SElI SAKUSHO CO., LTD.), there were obtained
tablets, each having 95 ng of weight. Water content of the tablets was
measur ed 5 afediedienge Exspoipdeetdic titrati on nmethod (Karl-Fi scher method)
described in water content neasuring nethod in_Japanese Pharnacopoea or
the el ectrical quantityFrafasedicsh Hetifodg tablets containing type

I crystals of anhydrous aripiprazole obtained in
Reference Example 2.

10 Type-I crystals of anhydrous aripiprazole
(525 g}, lactecse (1,995 g), corn starch (350 g) and
crystalline cellulose (350 g) were charged in a
fluidized bed granulating dryer (Flow coater FLO-5,
manufactured by FREUND INDUSTRIAL CO., LTD.), and these

15 granulating ingredients were mixed by fluidizing for
about 3 minutes with an inlet air temperature at 70°C
and air flow rate of 3 m’/min. Further, the granulating
ingredients were upon continued fluidizing under the
same condition and sprayed about 1,400 g of the agueous

20 solution to obtained wet granules. The wet granules
were dried under inlet air at temperature at 80°C, for
about 15 minutes. The obtained dried granules
contained 4.3% of water. (Yield: 99%). The dried
granules were subjected to sizing by passing to a sieve

25 of 710 pm.

hbout 1% by weight of magnesium stearate was
added to the sized granules and mixed, then the

granules were supplied to a tablet machine (Rotary



10 Water content measuring nethod: Sanple (0.1 to 0.5 g) (in case of a
tabl et was used) was wei ghed precisely, and the water content

tablet, 1

was neasured by use of a water content neasuring equipnegéIk%%ﬁgo
(o =

titration:

Aut omat ed wat er content neasuring equi pnent M

tric

(manuf acture by M TSUBI SH CHEM CAL CORP.) Electrical quantity titration

nmet hod: 20 Autonated m cro-water coﬁté@ﬁ'ﬁeasuring equi pnent  Model :

AQ 7F

f t d.by_H MA SANGYO , LTD. Aut t ed i ti
oo ogury1E] FODRER RaRS iy BynukeRtinRo s Esu o 13h 3"

Deconber 2005ELoBKOHE! BF anct "X AipEob P ERer SEFAROR $5°4S bl ot &

12

contai ning type, ﬁagﬁéat252ﬁﬁ;8??gégéﬁgs ari pi prazole Type B crystals of

anhydrous ariprprazo

00 g), lactose (17,100 g), corn

t h 3, 000 d ' ; d
7l i di zed bed or anul at [ A 6r y8F CREW - MARNER ZER MdS! R a6, o

manuf act ug eda by Fh g PAYDAL 1 o r i LTP: ) ra@Rdnt ReSRAr QRUkAL
were 10 m xed by fluidizing for about 3 mnutes with an inle

10

15

20

25

method) described in water content measuring method in
Japanese Pharmacopoea or the electrical quantity

-titration method.

Water content measuring method:

Sample (0.1 to 0.5 g) (in case of a tablet, 1
tablet was used) was weighed precisely, and the water
content was measured by use of a water content
measuring eguipment.

Volumetric titration:
Autcmated water content measuring equipment
Model: KF-06 (manufacture by MITSUBISHI CHEMICAL
CORP.) |
Electrical quantity titration method:
Automated micro-water content measuring equipment
Model: AQ-7F (manufactured by HIRANUMA SANGYO

CO., LTD.)

Automated water vapcrization equipment Model:

LE-20S {manufactured by HIRANUMA SANGYO CO.,

LTD.)

Heating temperature: 165310°C

Nitrogen gas flow rate: about 150 ml/min.

NG -hagr edi ents
t



air tenperature at 70C, air flowrate of 10 to 15 nB8/mn. Further, the
granul ating ingredients were upon continued fluidizing under the sane
condition, and sprayed about 12,000 g of 5% aqueous sol ution of 15

hydr oxypropyl cellulose to obtained wet granules. The wet l§R%semBe 2% e
dried under inlet air at tenperature 85C, for about 28 m nutes. The
t hus obtained dried granules contained”3. 8% of water (neasured by the

met hod accorggggrggcggégkggqg %xanple 4). (Yield: 20 96% . The dried
granul es wer : tng by passing to a sieve of 850 pm About
1% by wei ght of magnesipy3heanate Ways addedhe ihe izt iHaryes and

m xed, then the granules were supplied to a tablet machine (Rotary 25

single tableg pesT1ZHIE aMNrRGIULed PR HiglZ0WeUl  SEI SAKUSHO CO, LTD.),
there were obtained tablets, “each having 95 ng of weight. 12 Decenber 2005

- 67 Exanple | 500.3 gyl Bherdisitpilpr aZ0laahpudioalse agiysipalazolebt ai ned in
Ref erence Exanple 3 were mlled using a sanple m |l (snall atomzer). The
mai N axi s 5 oahivalr ibler @t & Wag )setlatoh ok2, QAT ,rlid and tdoenf edchrradt ati on rate
to 17 rpm and a 1.0 nm herringbone screen was used. MIling was conpl eted
in 3 mnutes,(3,890 wingnidh cAFALE 11§ nEeo4edd loiseAri3pidflamol ersedrate A
powder. The Aripiprazole ;yd[ape A iPomder) obtained 10 in this way had a
mean particl ehsirgedofin@ 3 uidi zpse bese omiang 1edilme ARy tndd'Eftdet er mi ned
because dehydration
MARUMERIZER Model: NQ-500, manufactured by FUJI PAUDAL
CO., LTD.), and these granulating ingredients were
10 mixed by fluidizing for about 3 minutes with an inlet
air temperature at 70°C, air flow rate of 10 to 15
m*/min. Further, the granulating ingredients were upon
continued fluidizing under the same condition, and
sprayed about 12,000 g of 5% agueous solution of
15 hydroxypropyl cellulose to obtained wet granules. The
wet granules were dried under inlet air at temperature
at 85°C, for about 28 minutes. The thus obtained dried
granules contained 3.8% of water (measured by the
method according to Reference Example 4). (Yield:
20 96%). The dried granules were subjected to sizing by
passing to a sieve of 850 um.
About 1% by weight of magnesium stearate was
added to the sized granules and mixed, then the
granules were supplied to a tablet machine (Rotary
25 single tablet press 12HUK: manufactured by KIKUSUI
SEISAKUSHO CO., LTD.), there were obtained tablets,

each having 925 mg of weight.



was observed begi nni ng near 70C. The Aripiprazole Hydrate A (powder)
obt ai ned above exhibited an ' H NVR (DVBO d6, TMS) spectrun1mh|ch 15 was
substantially the same as the 'H NVR spectrum shown in Flgure 2005
Specifically, it had characteristic peaks at 1.55-1.63 pp FK*eqﬂﬁr

DVEQ) . 2.7 pbm (1,3 = 7.4 b, 200 = E197 phin (brt, 3 = 4.6 t7. 20 4

, 2. ppm (t, = 7. : 2} : = 4. : :

3.92 ppm (t, = 6,3 , 2H), 6.43 ppm(d, J = 2.4 Hz, 1H), 6.49 ppm (dd,
J = 8.4 Hz, J-ZADL , 1H), 704ppm(d,J=8.1Hz, 1H) , 711717|ppm

m 1H), 7.28-7.32 10. 00 m (s, 1H). The Ari pi prazole
ﬁwdrarz A (powder) OBP2$@£L3 %SOgbBQE ﬁﬁﬁpggﬁﬁéﬂé? Eggé9t8|FFV§gP$§n
spect rum whi c ubstantially the s the powder, x-ra iffraction
sBectrunlshoW£FF$ PR Qure §e£%$%%¥?|€§? PE %ﬁﬁecﬁéigegePP%P c@peaks aL 20
= 12.6, 15.4 : 20 5 68 18.6, 22.5 24.8. This
pattern is dlﬁ%%?enf&* n{%%%e po€§5+2§r ay 2%%c??ﬁﬂ16§lﬁnﬁ?€?gﬂ
ari pi praz r [ a

(po&dgr) taﬁ%%%‘aﬁg gﬂﬁa%? E%% %%@orﬁ%lg%g E LgtligiéggQg_aLEeZBZZ
1692, 1577, W% 139, 87, 063 ﬁmdhgﬁr b 0&#@& [Res (KBcy_ spectrum
As shomn in Figure 1, the Ari pi prazol e at tal ned above
had a weak paék Bing %J%&@lé‘té&'eimrr@i’mﬁ@éé' cidihiersgtinl 47 hegnal

anal ysis and a broad endot herm ¢ peak (wei ght |oss
g (94.9%) of Aripiprazole Hydrate A powder.
The Aripiprazcle Hydrate A (powder) obtained

10 in this way had a mean particle size of 20-25 um. The
melting point (mp) was undetermined because dehydration
was observed beginning near 70°C.

The Aripiprazole Hydrate A (powder) obtained
above exhibited an 'H-NMR (DMSO-d,, TMS) spectrum which

15 was substantially the same as the 'H-NMR spectrum shown
in Figure 2. Specifically, it had characteristic peaks
at 1.55-1.63 ppm (m, 2H), 1.68-1.78 ppm (m, 2H), 2.35-
2.46 ppm (m, 4H), 2.48-2.56 ppm (m, 4H + DMSO), 2.78
ppm (t, J = 7.4 Hz, 2H), 2.97 ppm (brt, J = 4.6 Hz,

20 4H), 3.92 ppm (t, J = 6.3 Hz, 2H), 6.43 ppm (d, J = 2.4
Hz, 1H}, 6.49% ppm (dd, J = 8.4 Hz, J = 2.4 Hz, 1H),
7.04 ppm (d, J = 8.1 Hz, 1H), 7.11-7.17 ppm {(m, 1H),
7.28-7.32 ppm {m, 2H) and 10.00 ppm (s, 1H).

The Aripiprazole Hydrate A (powder) obtained

25 above had a powder x-ray diffraction spectrum which was
substantially the same as the powder x-ray diffraction

spectrum shown in Figure 3. Specifically, it had

characteristic peaks at 268 = 12.6°, 15.4°, 17.3°, 18.0°,



observed corresponding to one water nolecule) between 60-120C -clearly
different fromthe endotherm c curve of unmlled aripiprazole hydrate (see
Figure 6). 15 Exanple 2 450 g of the Aripiprazole Hydrate A (po er%
obtained in Exanple 1 was dried for 24 hours at 100C usi nig 13ee8t0e5700%r yer
to produce 427 g (yield 98.7% of 20 hydrous Ari pi prazole Crystals B.
These Anhydrous Aripiprazole Crystals had a nelting point (np) of

139. 7C. Thgw/é‘p hfgr’o%%séro;%ir%%qlse O 21.3{)1%![ }at%tﬁ%t qisn%‘iﬂ(?r\é%tht

" H NWVR
spectrum ( i ch was ntially the sane as aﬁtﬁieoqlrpl—l-Nl\/R

spectrum sh I Mell]s %tgfegf ld 2y, : Id stic peaks
at 1.55-1. 63%\8%m|p%n‘%@ e%ﬁoxéx%.yas- 1.t%éﬁ‘33nfqy (unl%m %@%.rﬁ???‘??‘%ﬁm(m 4H) |

2.48-2.56 ppmyhzabecemim AQ0Fiqe® Am 4H + DVBO, 2.78 ppm (t, J = 7.4
Hz, 2H), 2.97 ppm (brt, J =4.gHz, 4H), 3.92 ppm (t, J = 6.3 Hz, 2H),

6.43 ppm (d, J = 2.4 HThelBripapAze0®e (Bdirake= A8. (podzler)) obtaihddz, 1H),
7.04 ppm(d, J =8.1 Hz, 1H), 7.11 5 7.17 ppm(m 1H), 7.28-7.32 ppm (m
2H) and 106. OGbppm h@s, ihrartde alvspitdes Aringpisprdz @9 1Gr w8t2al,s B obt ai ned
above had a powder x-ray diffraction spectrum which was _§ubstanti ally the
same as the pé®der 1277ay 183 7di f1f3/8ct ild8 /s p&dt3r @mds Hévin dm” Rirgyutlee 5IR
Specifically, they had characteristic peaks at 20 = 11.00, 16.6,
(KBr) spectrum.
As shown in Figure 1, the Aripiprazole
Hydrate A (powder) obtained above had a weak peak at
10 71.3°C in thermogravimetric/differential thermal
analysis and a broad endothermic peak (weight loss
observed corresponding to one water molecule) between
60»120°C——clearly different from the endothermic curve
of unmilled aripiprazole hydrate {see Figure 6}.
15
Example 2
450 g of the Aripiprazole Hydrate A (powder)
obtained in Example 1 was dried for 24 hours at 100°C
using a hot air dryer to produce 427 g (yield 98.7%) of
20 Anhydrous Aripiprazole Crystals B.
These Anhydrous Aripiprazole Crystals B had a
melting point (mp) of 139.7°C.
The Anhydrous Aripiprazole Crystals B
obtained above had an 'H-NMR spectrum (DMSO-dg, TMS)
25 which was substantially the same as the 'H~NMR spectrum
shown in Figure 4. Specifically, they had
characteristic peaks at 1.55-1.63 ppm {(m, 2H), 1.68-

1.78 ppm {(m, 2H), 2.35-2.46 ppm (m, 4H), 2.48-2.56 ppm



19.3, 20.3 and 22.1. The Anhydrous Aripiprazole Crystals B obtained above
had remarkabl e i nfrared absorption bands 15 at 2945, 2812, 1678, 1627,
1448, 1377, 1173, 960 and 779 cm-1 on the IR (KBr) spectr Thg dr ous
Aripi prazole Crystals B obtained above exhibited an endo@ﬁgﬁﬁP & near
about 141.5Cin theranravinetric/diﬂ;erential thermal 20 anal ysis. The
Anhydr ous Aripiprazole Crystals B 6bt§%ﬁéd above exhi bited an endot herm c

peak near abgHt 4§4Q.é&%?p dbfﬁgrg@ﬁi@k sganngng ﬁg[thygt g?FE¥§? when t he

Anhydrous Aripl prazol y&tals B obt ai ned” abové weré 24 hours

in a dessicakgft,sgt=ah_bugygiQM)109%@22§ﬁﬁeq@tuge=6ggg tiheyodh d not
exhi bit hygroscopicity exceedi ng 6.4@6( ee Table 1 bel ow). 12 Decenber

2005 - 70 Ezawlllepﬁ 44, 29 kg20f hhe Pui pi pragoppmHydant g A g(powder)
obtained in Exanple 1 was dry heated for 18 hours in a 100C hot air dryer
and then heated £04 Bz5 bRups7a041gpe tq, produseldRz461Ky, (JLeld 99. 3% of
Anhydr ous Aripiprazole Crystals B. The physi cochem cal properties of the
resul ti ng5 Anhyd¥ opsmAfmpi pHazoV e28-YsBal ppB Wef e2iheandaiht .86 phe

physi cochem cal properties of the Anhydrous 10 Aripiprazole Crystals B
obt ai ned i n BExanpik.2. The Anhydrous Aripiprazole Crystals B

The Anhydrous Aripiprazole Crystals B
obtained above had a powder x-ray diffraction spectrum
which was substantially the same as the powder x-ray

10 diffraction spectrum shown in Figure 5. Specifically,
they had characteristic peaks at 26 = 11.0°, 16.6°,
19.3°, 20.3° and 22.1°.

The Anhydrous Aripiprazole Crystals B
obtained above had remarkable infrared absorption bands

15 at 2945, 2812, 1678, 1627, 1448, 1377, 1173, 960 and
779 cm™! on the IR (KBr) spectrum.

The Anhydrous Aripiprazole Crystals B
obtained above exhibited an endothermic peak near about
141.5°C in thermogravimetric/differential thermal

20 analysis.

The Anhydrous Aripiprazole Crystals B
obtained above exhibited an endothermic peak near about
140.7°C in differential scanning calorimetry.

Even when the Anhydrous Aripiprazole Crystals

25 B obtained above were left for 24 hours in a dessicator
set at humidity 100%, temperature 60°C, they did not

exhibit hygroscopicity exceeding 0.4% (See Table 1

below)} .




obtained in this way did not exhibit hygroscopicity of nore than 0.4% even
when left for 24 hours in a dessicator set at humdity 100% tenperature
60C (see 15 Table 1 below). Exanple 4 40.67 kg of the Ari{)i @razolil,e Ié%{grate
A (powder) obtained in Exanple 1 was dry heated for 18 20 hbB6FEn8eE 289 00C
hot air dryer and then heated for 3 _hgyrs at 120C to produce 38.95 kg
(yield 99.69% of Anhydrous Aripiprazolfe Crystals B. The physi cochem cal

properties ofgdfag1d epul ting Anhydrous Aripiprazole Crystals B were the 25
sanme as the phﬁi@:‘ovhe m cal properties of the Anhydrous Aripiprazole

Crystals B obtained in &xapligy 2f hdeueherr20% Hyblratkhey Anhydrous
Aripiprazole Crystals B obtained in this way did not exhibit

hygr oscopi ci tpdaide gToreb tidiated. Udomuaip Mhen Wi tddfwme dtDWesr 118 a
dessicator set at humdity 100% tenperature 60C (see 5 Table 1 bel ow).
Exanpl es 5- 1Gicarres usefaullFOTC igteciabldryer aordltisol Mtdaored ofomlAt i ons but
not solid dose fornulations since they were nade by heating Conventional
anhydr ous Scr ystualss adr 1@dh\erita areddudedrd .«16 1@ | (sitedat 9F. Iyidraft e A

Exanpl e The hygroscopi ¢ anhydrous aripiprazole crystals obtained in

Ref erence ExZMHYErPufe e idRarols ey fodt-s at 100C using the sane

nmet hods as in ) . )
The physicochemical properties of the

resulting Anhydrous Aripiprazole Crystals B were the
same as the physicochemical properties of the Anhydrous
10 Aripiprazole Crystals B obtained in Example 2.

The Anhydrous Aripiprazole Crystals B
obtained in this way did not exhibit hygroscopicity of
more than 0.4% even when left for 24 hours in a
dessicator set at humidity 100%, temperature 60°C (see

15 Table 1 below).

Example 4
40.67 kg of the Aripiprazole Hydrate A

(powder) obtained in Example 1 was dry heated for 18
20 hours in a 100°C hot air dryer and then heated for 3
hours at 120°C to produce 38.95 kg (yield 99.6%) of
Anhydrous Aripiprazole Crystals B.
The physicochemical properties of the
resulting Anhydrous Aripiprazole Crystals B were the
25 same as the physicochemical properties of the Anhydrous

Aripiprazole Crystals B obtained in Example 2.




Exanpl e 2. The physi cochem cal properties of the resulting Anhydrous
Aripiprazole Crystals B were the sane as the physicochem cal properties of

t he Anhydrous Aripiprazole Crystals B obtained in Exanple 20 Th
Anhydrous Aripiprazole Crystals B obtained in this way di HEPSWI@HH?BP?
hygroscopicity of nore than 0.4% even,ywhen |left for 24 hours in a
dessicator set at humdity 100% tenperature 60C (see Table 1 below). 25

Exanpl e 6 The hygroscopiife s Aiss Qr{f'j%jef@a%fe & ey 2005 - 72
crystals obtained in Reference Exanple 1 were heate for 3 hours at 120C

using the sampumtlsiraschis M E rot Bkhidmsimaghaiegalcivpprerti es of
the 5 resulting Anhydrous Aripiprazole Crystals B were the sane as the
physi cochem ealrepriafar t0 5% advdhevhahyldrfusforArd pinazoliemn G ystals B

obtai ned in Exanple 2. The Anhydrous Aripiprazole Crystals B obtained in
this way di ddestsieedtidy tsaty griosompiditty 1df0%,10 aempres athare G elsere when

|l eft for 24 hours in a dessicator set at humdity 100% tenperature 60C
(see Tablde Tapdicow) beaatipl e 7 15 The hygroscopi ¢ anhydrous ari pi prazol e

crystals obtained in Reference Exanple 2 were heated for 50 hours at 100C
usi ng the sane nethods %@Wﬂe%ﬁ@@ urted Whylsik dehiaftedt L rvper ti es of

t he
oral solution formulations but not solid dose
formulations since they were made by heating
Conventiconal anhydrous crystals or Conventional Hydrate

10 instead of Hydrate A.

Example 5

The hygroscopic anhydrous aripiprazole
crystals obtained in Reference Example 1 were heated

15 for 50 hours at 100°C using the same methods as in
Example 2. The physicochemical properties of the
resulting Anhydrous Aripiprazole Crystals B were the
same as the physicochemical properties of the Anhydrous
Aripiprazole Crystals B obtained in Example 2.

20 The Anhydrous Aripiprazole Crystals B
obtained in this way did not exhibit hygroscopicity of
more than 0.4% even when left for 24 hours in a
dessicator set at humidity 100%, temperature 60°C (see
Table 1 below).

25
Example 6

The hygroscopic anhydrous aripiprazole




resul ting Anhydrous Aripiprazole Crystals B were the 20 sane as the
physi cochem cal properties of the Anhydrous Aripiprazole Crystals B

obtained in Exanple 2. The Anhydrous Aripiprazole Crystals obt ai in
this way did not exhibit hygroscopicity of mnore than 0.4%2@8?%@%%%“

for 24 hours in a 25 dessicator set at 7 umdity 100% tenperature 60C (see
Table 1 below). 12 Decenber 2005 - 73 anpl e 8 The hygroscopi ¢ anhydrous
aripiprazole crystals obtained in Reference Exanple 2 were heated for 3

hours at 120C using the sanme nethods as in 5 Exanple 2. The physi cochem cal

properties ofcifieral&Ssbtd NPl dROES, HED @i&ﬁ}ﬁi@ Lrysrel geBrugre the

sane as the physicochem cal properties of the Anhydrous Aripiprazole

Crystal s B obfed rechduir Ex@pl 20 2 J9idd dhe My dnotisods i §5prazole Crystals
B obtained in this way did not exhibit hygroscopicity of nore than 0.4%

even when | efExdmple®42 houllse i physicesisembtal sebpait hen of tyhd 00%
tenperature 60C (see Table 1 below). Exanple 9 The aripi prazole hydrate
crystal s dbt aiewmtlliing Refleydnees Exanpl pr 8z ke eCiesat 2bs fBrwdde holwes at 100C
usi ng the sanme nmethods as in Exanple 2. The 20 physi cochem cal properties
of the resul t3ae Ahydivushysicochemical properties of the Anhydrous

Aripiprazole Crystals B obtained in Example 2.
The Anhydrous Aripiprazole Crystals B
obtained in this way did not exhibit hygroscopicity of
10 more than 0.4% even when left for 24 hours in a
dessicator set at humidity 100%, temperature 60°C (see

Table 1 below).

Example 7

15 The hygroscopic anhydrous aripiprazole
crystals obtained in Reference Example 2 were heated
for 50 hours at 100°C using the same methods as in
Example 2. The physicochemical properties cof the
resulting Anhydrous Aripiprazole Crystals B were the

20 same as the physicochemical properties of the Anhydrous
Aripiprazole Crystals B obtained in Example 2.

The Anhydrous Aripiprazole Crystals B
obtained in this way did not exhibit hygroscopicity of
more than 0.4% even when left for 24 hours in a

25 dessicator set at humidity 100%, temperature 60°C (see

Table 1 below).



Aripiprazole Crystals B were the sane as the physicochem cal properties of
t he Anhydrous Aripiprazole Crystals B obtained in Exanple 2. The Anhydrous
Aripiprazole Crystals B 25 obtained in this way did not exhihit
hygroscopicity of nmore than 0.4% even when |left for 24 holéBessmber 2005
dessicator set at humdity 100% tenpe sture 60C (see Table 1 below). 12
Decenber 2005 - 74 Exanple 10 The ari B prazol e hydrate crystal s obtained

in Referencr?%%_g?) were heated for 3 hours at 120C wusing the sane

met hods as i 2. The 5 physicochem cal properties of the resulting
Anhydrous Ari pi prazol ep{d Sane aqulgg Aysi cocheni cal
properties of the Anhygrr ouﬁ%c?spﬁ%ﬁr az%lgnéy.stal S lgkgﬁaal ne% in Exanple 2.
The Anhydr ous: Afd i 1 a8 fdy Sttt e 2 Adh QDRINGA d bt 1% WaYa t&cdi bi ted
hygroscopicity 'of no nore than 0.4% even when l'eft for 24 hours in a

dessi cat or seforat3 MutiAH tar IAC temRy alHy &HRC @ dsTa einl bel ow). 15
Exanpl e 11 (Preparation of type C crystals of anhydrous aripiprazole) 100
M |i grans Sof Hxgoerlle @y stRiles mifysirdoaremissalanpqmazicd e abttdiened i n
Ref erence Exanple 2 were heated about 145C (3C). In this occasion, there
was 20 obser vedultid nghdminghraush dtr ithie rerasiten | G widragl it eve el tthed, t hen
again crystallized. After that, 100 ng

same as the physicochemical properties of the Anhydrous

Aripiprazole Crystals B obtained in Example 2.

10 The Anhydrous Aripiprazole Crystals B
obtained in this way did not exhibit hygroscopicity of
more than 0.4% even when left for 24 hours in a
dessicator set at humidity 100%, temperature 60°C (see
Table 1 below).

15
Example 9

The aripiprazole hydrate crystals obtained in
Reference Example 3 were heated for 50 hours at 100°C
using the same methods as in Example 2. The

20 physicochemical properties of the resulting Anhydrous
Aripiprazole Crystals B were the same as the
physicochemical properties of the Anhydrous
Aripiprazole Crystals B obtained in Example 2.

The Anhydrous Aripiprazole Crystals B

25 obtained in this way did not exhibit hygroscopicity of
more than 0.4% even when left for 24 hours in a
dessicator set at humidity 100%, temperature 60°C (see

Table 1 below).



(yield: 100% of Type C crystals of anhydrous aripiprazole were obtained.
The nelting point of the crystals was 150C. The crystals were col orl ess
prism 25 form The type C crystals of anhydrous aripiprazole obtained
above had an endotherm c curve which was substantially i dehPpeamber d0¢he
endot herm ¢ curve of 12 Decenber 2005 -, 75 - thernogravinetric/differenti al
thermal analysis (heating rate: 5C/ﬁ1?|ﬂ|té) shown in Figure B.

Speci fically,, .atm f‘éOVﬁp t he endot herm ¢ curve around 150.2C. 5 The type C
crystal s of ripiprazole thus obtained exhibited an 1H NWR

t DVSO-d6, T {,Ch, t ' -§g¥%- : L H NVR
:B:gt { 3m g DVBO- d6, TNBN)%)%%M%%%ZSA}%Z @Hf%péegﬁé I ca ];fl,adkf%aqhﬁa%}ietlhrg_
characteri st ige fRARTAELmI B b HUBHLA £ .3 hdibd A8 pmdm _2H),
2.35-2.46 ppm (m 4H), 2.48-2.56 ppm (m 4H+DVSO), 2.78 ppm (t, J=7.4 Hz,

2H), 2.97 pprigibid thik4dmdimethdds AP PERAple I=6. IrHy, 2H), 6.43 ppm
(d, J=2.4 Hz, 1H), 6.49 ppm (dd, J=8.4 Hz, J=2.4 Hz, 1H), 7.04 ppm (d,
J=8.1 Hz, 515 phhfsichchemical pprogentidd off .t28: a3 lppmd Mntddrownd 10. 00
ppm (s, 1H). The type C crystals of anhydrous ari pi prazole obtained above
had a powder AX-ipeyp rhiAdflreacinymtaslped mene Wi hsames asubdteantial |y i denti cal
to the powder X-ray 20 diffraction spectrum shown in Figure 10.

Speci fi cal | y phyistl asgdhamtie adh arrirasrtiisty ofddies Aphydraeusi2. 6, 13. 7,

Aripiprazole Crystals B obtained in Example 2.
The Anhydrous Aripiprazole Crystals B
10 obtained in this way exhibited hygroscopicity of no
more than 0.4% even when left for 24 hours in a
dessicator set at humidity 100%, temperature 60°C (see

Table 1 below).

15 Example 11 (Preparation of type C crystals of anhydrous

aripiprazole)

100 Miligrams of type-~I crystals of anhydrous
aripiprazole obtained in Reference Example 2 were
heated about 145°C (%3°C}. In this occasion, there was

20 observed the phencmena that the crystals were once
melted, then again crystallized. After that, 100 mg
(yield: 100%) of Type C crystals of anhydrous
aripiprazole were obtained. The melting point of the
crystals was 150°C. The crystals were colorless prism

25 form.

The type C crystals of anhydrous aripiprazole
obtained above had an endothermic curve which was

substantially identical to the endothermic curve of



15.4, 18.1, 19.0, 20.6, 23.5 and 26.4. The type C crystals of anhydrous
ari pi prazol e obtained above had an IR spectrum whi ch was 25 substantially
identical to the IR (KBr) spectrumshown in Figure 11. Specificall g’t
had the characteristic infrared absorption bands at 2939,122§G‘2Ema'¥6é69 1375
and 780 cm 1. 12 Decenber 2005 - 76 he type C crystal s of anhydrous

ari pi prazol e obtai ned above exhi bited d Solid 13C NMVR spectrum which was

b ially.j i . h i - hown i i )
Spect 11 carly ISR £ S et AN RnSRER AR (0 &' pom 749
ppm 104.9 p“*@adt;iﬁﬁg 2 PR §Q9/n%m)angl%€§i%e%ur cLor ding to the

above- nenti one on endot herm c curve gravinetric/differential

thermal anal yice{(MRAtING, 1A Sh AT IHE Qndith MLyl X dGdli T fracti on

spectrum the formation of the type C crystals of anhydrous ari pi prazole
was confirmed.soMerr the type C crystals of anhydrous aripiprazole crystals
obt ai ned above were left for 24 hours in a dessicator where the conditions
were set & 15 hum dit y'HEOGYpard dmmrerlad wie fgdridien depipysicls did
not exhi bit hygroscopicity higher than 0.4% (see, Table 1 below). Exanple
12 ( Prepar at itdmsoforttygimeddl crtsita teedbfarartHy MBuspe2@ram dDMS@zrdse) The
type-1 crystals of anhydrous aripiprazole obtained in Refgrence Exanple 2
wer e added i M0 wHiddf was substantially identical to the "H-NMR
spectrum (DMSO-dg, TMS) shown in Figure 9.
Specifically, it had the characteristic peaks at 1.55-
10 1.63 ppm (m, 2H), 1.68~1.78 ppm (m, 2H), 2.35-2.46 ppm
{m, 4H), 2.48-2.56 ppm (m, 4H+DMSO), 2.78 ppm (t, J=7.4
Hz, 2H), 2.97 ppm (brt, J=4.6 Hz, 4H), 3.%2 ppm (t,
J=6.3 Hz, 2H), 6.43 ppm (d, J=2.4 Hz, 1H), 6.49 ppm
(dd, J=8.4 Hz, J=2.4 Hz, 1H), 7.04 ppm {(d, J=8.1 Hz,
15 1H), 7.11-7.17 ppm {m, 1H), 7.28-7.32 ppm (m, 2H), and
10.00 ppm (s, 1H).
The type C crystals of anhydrous aripiprazole
obtained above had a powder X-ray diffraction spectrum
which was substantially identical to the powder X-ray
20 diffraction spectrum shown in Figure 10. Specifically,
it had the characteristic peaks at 20 = 12.6°, 13.7°,
15.4°, 18.1°, 19.0°, 20.6°, 23.5° and 26.4°.
The type C crystals of anhydrous aripiprazole
obtained above had an IR spectrum which was
25 substantially identical to the IR (KBr) spectrum shown
in Figure 11. Specifically, it had the characteristic

infrared absorption bands at 2939, 2804, 1680, 1375 and

780 cm™t.




tol uene, and dissolved by heating at 74C. After confirmed that it was

di ssol ved conpletely, the toluene 25 solution was cooled to 7C, and the
precipitated crystals were collected by filtration. The crystals were
subjected to air-drying as they were so as to obtain 17.91%Desmbe208y 5oy
of type D crystals of 12 Decenber 2005,. 77 anhydrous aripiprazole. The
type D crystals of anhydrous aripipraz%ﬁe obt ai ned above had an

endot herm ¢ curve subst [ [ i :ﬁr;:qp__; 17 1_%{%3’ of 5

t her nogravi metri c/ di ffe%tﬂa‘%é/tcher ﬂagl%aliéi%srnﬁk eatl %lﬁalfpe: C?em' nut e)
shown in Fi gwralihed Snasid iGalipatdd hagbhihe epdouRespi 6t peakswat cabout
136. 8C and about 141.6. The type D crystals of anhydrous aripiprazole 10
obt ai ned abowea sexdiitytiad 1 4+ INVR ddractdaimy(dOMee din 1 idVBfc-MRch was
substantially identical to the 'H NVR spectrum (DVBO d6, TMS) shown in
Figure 14. Speadtmal Ishowrheyn Hiaphrnehe X harSpedcarfiistdld ypeaks radd EHb- 1. 63
ppm(m 2H), 1.68-1.78 ppm(m 2H), 2.35-2.46 ppm (m 4H), 2.48-2.56 15
ppm (m 4B+DVBErac.ea8 gipm (eaks=AaM" 3228 2, HOB ppm, (bBriS pbmd. 6 Hz,
4H), 3.92 ppm (t, J=6.3 Hz, 2H), 6.43 ppm(d, J=2.4 Hz, 1H), 6.49 ppm (dd,
J=8.4 Hz, J=204.%HppmyH)15272 DppspmlSP - Dxem and 1ii9.2 ppm-- 7. 17 ppm (m
1H), 7.28-7.32 ppm(m 2H), and 10.00 ppm (s, 1H). 20 The type D crystals
of anhydrous ari pi praz@iOEHE f&y Bso e dvgrmenfomied ¥atdy ot ffracti on

spectrum  wh ie%fg} o%se r?nl':lLl%:s tc%rzl}vi ea | oI g gh%q:rllt%cj gcréélI v itm% 1:t rqec: /p fﬂvgeerr e)r(l_tri@/l
thermal analysis (heating rate: 5°C/minute) and powder
10 X-ray diffraction spectrum, the formation of the type C
crystals of anhydrous aripiprazole was confirmed.
When the type C crystals of anhydrous
aripiprazole crystals obtained above were left for 24
hours in a dessicator where the conditions were set at
15 humidity 100%, and temperature 60°C, then the crystals
did not exhibit hygroscopicity higher than 0.4% (see,

Table 1 below).

Example 12 (Preparation of type D crystals of anhydrous

20 aripiprazole)

The type-I crystals of anhydrous aripiprazole
obtained in Reference Example 2 were added in 200 ml of
toluene, and dissolved by heating at 74°C. After
confirmed that it was dissolved completely, the toluene

25 solution was cooled to 7°C, and the precipitated
crystals were collected by filtration. The crystals
were subjected to air-drying as they were s0 as to

obtain 17.9 g (yield: 89.5%}) of type D crystals of



diffraction spectrumshown in Figure 15. Specifically, it had the
characteristic peaks at 20 = 8.7, 11.6, 25 16.3, 17.7, 18.6, 20.3, 23.4 and
25.0. The type D crystals of anhydrous aripi prazole obtained above an
| R spectrum which was substantially identical to the IR (k:ép)ec %tﬁﬁ&
shown 12 Decenber 2005 - 78 in Figure,16. Specifically, it had the
characteristic infrared absorption baﬂ s at 2946, 1681, 1375, 1273, 1175

and 862 cm 1. ?yaf f anhydrous ari pi prazole 5 obtained
above eleﬂt%P a §%F?JBE§%§$§%§%%btrun1mhich 10 was substantially

i dentical to the solid A3C- Ny ﬁ%ﬁ%&%@h&f@ﬁﬂ%&m Sdipippggsiscally,
it had the characteristic peaks at 32.1 ppm 62.2 ppm 66.6 ppm 104.1

ppm 152.4 ppiBtdited fwanthd 74n lempit herDE dbwgvd Osibhier aover Dgnt i oned
data on the endotherm c curve of thernogravinetric/differential therma

anal ysi s (heatderg: i@dile: tSG e eyt lech povelerve(-afy di ffraction spectrum
the formation of type D crystals of anhydrous ari piprazole was confirned.
15 Wen tHe thpermrdarasinestseiof/dinfiereusiahrthpepnalzdreayyss al s obt ai ned
above were left for 24 hours in a dessicator where the conditions were set
at  hum dity GGSinghdatenper HAmia e, shewrristBigaes d3not have

hygr oscopi city hi gher than Q.4@ﬂésee, Table 1 20 below). Exanple 13
(Preparationg%eQRﬁk?qjk%QKﬂ§ﬂﬁﬁ fthe endothermic peaks 'at about

136.8°C and about 141.6°.
The type D crystals of anhydrous aripiprazole

10 obtained above exhibited H-NMR spectrum (DMS(O-dg, TMS)
which was substantially identical to the 'H-NMR spectrum
(DMSO~dg, TMS) shown in Figure 14. Specifically, they
had the characteristic peaks at 1.55-1.63 ppm (m, 2H),
1.68-1.78 ppm (m, 2H), 2.35-2.46 ppm (m, 4H), 2.48-2.56

15 pﬁm (m, 4H+DMSO), 2.78 ppm (t, J=7.4 Hz, 2H), 2.97 ppm
(brt, J=4.6 Hz, 4H), 3.92 ppm (t, J=6.3 Hz, 2H), 6.43
ppm (d, J=2.4 Hz, 1H), 6.4% ppm (dd, J=8.4 Hz, J=2.4
Hz, 1H), 7.04 ppm (d, J=8.1 Hz, 1H), 7.11-7.17 ppm (m,
1H}, 7.28-7.32 ppm {(m, 2H), and 10.00 ppm (s, 1H).

20 The type D crystals of anhydrous aripiprazole
cbtained above had a powder X-ray diffraction spectrum
which was substantially identical to the powder X-ray
diffraction spectrum shown in Figure 15. Specifically,
it had the characteristic peaks at 206 = 8.7°, 11.6°,

25 16.3°, 17.7°, 18.6°, 20.3°, 23.4° and 25.0°.

The type [ crystals of anhydrous aripiprazole

obtained above had an IR spectrum which was

substantially identical to the IR (KBr) spectrum shown




25 anhydrous aripiprazole) 1,200 G ans of the type-1 crystals of anhydrous
aripi prazol e obtained in Reference Exanple 2 were dissolved in 18 liters
of toluene, with heating. This toluene solution was cooled to 4Q0C, _and 36

type-D crystals of anhydrous aripi prazol e obtained i s @&}
79 Exanple 12 were added as seed crystals, then the solution was

cooled to 10C and allowed to stand as-it8 +s. The precipitated crystals

were collected b

filtration, dried at 60C for 18 hours-to obtain 1,073 5

g (yield: 86.89%) ¥§gu¥9pé6D cepseafdcat lanhyidr biasl the pilpaaieripticty:
100% . The crystals were <colorless plate form The type D crystals of
anhydr ous ar|bPBF%E%@eabﬁaﬁpﬁhoénﬁépﬁérﬁ¢c2@&ﬁVel§@Bsté@n§ﬂI T¥entical to

anal ysis (hea
had t he endot herm c pe

10 endot u of ,thernogravinetric/differential thernal
ffﬁ§1?%§ éé’lgc?lﬂwlute) shown |n Flgure 13. Specifically, it

about out 141, 6, The type D

afh aroung é %

crystals of anhydrous at 1pi brRS o Cr¥§t8 £aP Qﬁdﬂ%ﬁ%%&?%ﬁzo¥ﬁNNR
t bst nt | to t ' H NVR

Shectrum (VRN e Rt OEF S 3 211 8 PR e e i

2. 352, 2[3' o %%%ﬁé%@%@%% R %ﬁ%@@%ﬁl”?%@&“pmt et

2. Vs R b tsnohid Fn Figdtbl 19 92sBBRY Elically, it had the

characteristic péaks at 32.1 ppm, 62.2 ppm, 66.6 ppm,
104.1 ppm, 152.4 ppm, 158.5 ppm and 174.1 ppmn.

10 According to the above-mentioned data on the
endothermic curve of thermogravimetric/differential
thermal analysis (heating fate: 5°C/minute) and powder
X-ray diffraction spectrum, the formation of type D
crystals of anhydrous aripiprazole was confirmed.

15 When the type D-crystals of anhydrous

aripiprazocle crystals obtained above were left for 24
hours in a dessicator where the conditions were set at-
humidity 100%, and temperature 60°C, the crystals did
not have hygroscopicity higher than 0.4% (see, Table 1

20 beloﬁ).

Example 13 (Preparation of type D crystals of

anhydrous aripiprazole !

1,200lGrams of the type-I crystals of
25 anhydrous aripiprazole obtained in Reference Example 2
were dissolved in 18 1liters of toluene, with heating.
This toluene solution was cooled to 40°C, and 36 g of

type-D crystals of anhydrous aripiprazole obtained in



J=6.3 Hz, 2H), 6.43 ppm(d, J=2.4 Hz, 1H), 6.49 ppm (dd, J=8.4 Hz, J=2.4
Hz, 1H), 7.04 ppm(d, J=8.1 Hz, 1H), 7.11-7.17 ppm(m 1H), 7.28-7.32 ppm
(m 2H), and 25 10.00 ppm (s, 1H). The type D crystals of anhydrou
ari pi prazole obtained above had a powder X-ray di ffractiohzgﬁé‘?}’cﬂl"ﬁ%oo%i ch
was substantially identical to the pOV\g%I‘ X-ray 12 Decenber 2005 - 80

15.

di ffraction spectrumshown in Figure Specifically, it had the

characteristig, kS # 2905 %%%e%lg.s 6$ee&6<:§¥s 1_%', %ﬁeﬁ’tﬁg- 3, 23.4 and

25.0. The type D crystals o ydrous ari pi prazo obt ai ned above had

an | R spect r wp i £hh Wass ssbstants aldyci enticabud@ thestih§KBs)iepect rum

shown in Figure 16. Specifically, it had characteristic infrared

absorption bangls ath@99ecii§Blatdd7Eryd2qBs wdiddScalte86dcpyl. 10 The type
D crystal s of anhydrous ari pi prazole obtained above had a solid 13C NWR

spect rum whi chi Wasat sebst@niddl 4ty é0dntfenl 18 chdines-siod i b8 NMRIEpect rum
shown in Figure 17. Specifically, it had the <characteristic peaks at 32.1

ppm 62.2 ppny 6G616Lgpng 6 152 104E 1t ypen D 162y =it pbn ol S8nlbyghpomand 174. 1 ppm
According to the above-nmentioned data on the endotherm c curve of

t her nogr avi nearipipdfetentparity helORd) andflyierysieat s nége¥ate: 5C mi nut e)
and powder X-ray diffraction spectrum the formation of type D 20 crystals
of anhydrous @RipFresdratmsi®Enfi rned. Wen the type D crystals of

anhydr ous
y The type D crystals of anhydrous aripiprazole

had an endothermic curve substantially identical to the
10 endothermic curve of thermogravimetric/differential
thermal analysis (heating rate: 5°C/minute) shown in
Figure 13. Specifically, it had the endothermic peaks
around about 136.8°C and about 141.6°.
The type D crystals of anhydrous aripiprazole
15 obtained above exhibited an H-NMR spectrum (DMSO-dg,
TMS) which was substantially identical to the ‘H-NMR
spectrum (DMSO-dg, TMS) shown in Figure 14.
Specifically, it had the characteristic peaks at 1.55-
1.63 ppm (m, 2H), 1.68~1.78 ppm (m, 2H), 2.35-2.46 ppm
20 (m, 4H), 2.48-2.56 ppm {(m, 4H+DMSO), 2.78 ppm (t, J=7.4
Hz, 2H), 2.97 ppm {(brt, J=4.6 Hz, 4H), 3.92 ppm (t,
J=6.3 Hz, 2H), 6.43 ppm (d, J=2.4 Hz, 1H), 6.4°9 ppm
(dd, J=8.4 Hz, J=2.4 Hz, 1H), 7.04 ppm (d, J=8.1 Hz,
14y, 7.11-7.17 ppm (m, 1H), 7.28-7.32 ppm {m, 2H}, and
25 10.00 ppm (s, 1lH).
The type D crystals of anhydrous aripiprazole
obtained above had a powder X-ray diffraction spectrum

which was substantially identical to the powder X-ray



ari pi prazole crystals obtai ned above were left for 24 hours in a

dessi cator where the conditions were set at humdity 100% and tenperature
60C, the crystals did 25 not exhibit hygroscopicity higher than 0.4% (see,
Table 1 below). 12 Decenmber 2005 - 81 Exanple 14 (Prepar bt PsseraberfBe E
crystals of anhydrous ari pi prazol e) ‘498Gr_ams of type-I crystals of

anhydrous ari pi prazole obtained in Reference Exanple 2 was 5 dissolved in
1000 m of acetonit L i [ ; | SyacetQni tyi L ution
was cool ed t;&a%%éé#‘g%%%gﬂg%@ anIgSEtG&(_{%gm ln%lt es%%#%f%’pt at
this tenperatiyf e, Pre@d a1l M esc e PESCPIdqte g thre, sepdscrystal s.

Next, the tenperature of said 10 solution was slowy risen to 75C, and the

crystals werg oW up7 by keept hpd s, tE2npet adn 24 00° 1 hour.  Then, the
solution was cooled to 10C by taking about 4 hours, and the precipitated

crystals were col | ectedrty tfpd tDattpita Thust odxiteydiesh < rassi s Sraes e
subjected to 15 air-drying overnight, there were obtained 37.28 g (yield:
93. 2% of & ypbthioredtabevefhahmurRisspect piprdziotte yasity: 100% . The
melting point of these crystals was 145C, and the crystals were col orl ess
needl e form 2 strantifplelF demtidal dfo drrg dibuEkBryr | g tAg eshhawh an
endot herm ¢ curve substantially identical to the endotherm c curve of

t her mogr avi mef iE/H4e ekfent i SeEHekFt L nalfydiad characteristic

infrared absorption bands at 2946, 1681, 1375, 1273,
1175 and 862 cm™.

10 The type D crystals of anhydrous aripiprazole
obtained above had a solid PC-NMR spectrum which was
substantially identical to the solid Be-NMR spectrum
shown in Figure 17. Specifically, it had the
characteristic peaks at 32.1 ppm, 62.2 ppm, 66.6 ppm,

15 104.1 ppm, 152.4 ppm, 158.5 ppm and 174.1 ppm.

According to the above-mentioned data on the
endothermic curve of thermogravimetric/differential
thermal analysis (heating rate: 5°C/minute) and powder
X-ray diffraction spectrum, the formation of type D

20 crystals of anhydrous aripiprazole was confirmed.

When the type D crystals of anhydrous
aripiprazole crystals obtained above were left for 24
hours in a dessicator where the conditions were set at
humidity 100%, and temperature 60°C, the crystals did

25 not exhibit hygroscopicity higher than 0.4% ({(see, Table

1 below).



(heating rate: 5C/ m nute) shown in Figure 18. 25 Specifically, it had
endot herm ¢ peak at about 146.5. The type E crystals of anhydrous

ari pi prazol e obtained above exhibited an 'H NMR spectrum O {6, ... TVB)
whi ch was substantially identical to the ' H NVR 12 Decerrbe]r(z%%ﬁg%pr gogvs

spectrum (DMBO-d6, TMs5) shown in Figurg 19. Specifically, it had the
characteristic peaks at 1.55- 1.63 pp ](m 2H), 1.68-1.78 ppm(m 2H),

2.35-2.46 pp 4Hl),, - p wl ( =7.4 5
TP RPN T R X LT ST
ppm (d, J=2.4 Hz, 1H), G A4%iPRM-04d, J=8.4 Hz, J=2.4 Hz, 1H), 7.04 ppm (d,
J=8.1 Hz, 1H), 7.11-7.17 ppm(m 1H), 7.28-7.32 ppm(m 2H), and 10.00
ppm (s, 1H). 10 The typ® EramssSiod % y@l-ankydiseus saiifpiaphiadloas obt ai ned
above had a powder X-ray diffraction spectrum which was substantially

i dentical toatrheipesderl eXobayindid fihaGeferefipec Bxampdkodn wae Fi gure 20.
Specifically, it had the characteristic peaks at 20 = 8.0, 13.7, 15 14.6,
17.6, 22.5 andds2410edTha tPPe Blcofshglesonfitailydmwddad aeagiipoazd e

obt ai ned above had an IR spectrum which was substantially identical to the
IR (KBr) spe8fr@m sAois aicetpingrd 121 sodpadion wals| goollednie walpeut
characteristic 20 infrared absorption _bands at 2943, 2817, 1686, 1377,
1202, 969 and07%#4bymtekingcdedi gpors tRerdadvdesn £RE ¥AGoteENAE curve of

t hernogravinetric/differenti al thegral , L
this temperature for about 30 minutes to precipitate

the seed crystals. Next, the temperature of said

10 solution was slowly risen to 75°C, and the crystals
were grown up by keeping this temperature for 1 hour.
Then, the solution was cooled to 10°C by taking about 4
hours, and the precipitated crystals were collected by
filtration. Thus obtained crystals were subjected to

15 air-drying overnight, there were obtained 37.28 g
(yield: 93.2%) of type E crystals of anhydrous
aripiprazole purity: 100%). The melting point of these
crystals was 145°C, and the crystals were colorless
needle form.

20 The type E crystals of anhydrous
aripiprazole had an endothermic curve substantially
identical to the endothermic curve of
thermogravimetric/differential thermal analysis
(heating rate: 5°C/minute) shown in Figure 18.

25 Specifically, it had endothermic peak at about 146.5°.

The type E crystals of anhydrous aripiprazole

obtained above exhibited an H~NMR spectrum (DMSO-dg,

TMS) which was substantially identical to the 'H-NMR




anal ysis (heating rate: 5C/ mnute) and powder X-ray 25 diffraction
spectrum the formation of type E crystals of anhydrous aripi prazol e was
confirmed. Wien the type E crystals of anhydrous aripipraigif ob akgﬁg
above were left for 24 hours in a 12 Decenber 2005 - 83 dessiCEPT re
the conditions were set at humdity ._1%(}%_ and tenperature 60C, the
crystals did not exhibit hygroscopicity higher than 0.4% (see; Table 1

bel ow) . 5 Exagpéetidn(Pogporal o dndem Rifrosydls ©f, anhydrous
ari pi prazole) 140 Grans of type-I crystals of anhydrous aripiprazole

obtained i n RepecenceaExapie Ra¥etRe 16nsHspeadedrin 980ksl aef 1266L0ne and
continued to reflux for 7.5 hours with stirring. Next, the suspension was

filtered in hbtézomett (:9n, 2BNd Trgs+al 38sppar ahpd2BY} 2We5e2 subj pphed to
air-drying for 16 hours at room tenperature, there was obtained 86.19 g
(yield: 61. 6%m15410f, typé8F2ch§spahs{of 4MhHMEOLs 2r7Hippazote(Pavity:
100% . The crystals were colorless prismform The type F crystals of
anhydr ous 5 arlipi ptihzol - Hadeein Epdot hérdi € Bar veHbubdt 3t Pl yt, i dentica
to the endotherm c curve of 20 thernogravinetric/differential thernmal
anal ysis (he&t%ny Hat 2H5C & hditRYM sFdwnITa- Fi Gar e1BD, 6spRcpPincal ly, it
had t he exoth&&gic quks at abgu& 137, 5C and_about 149. 8C,
; J=6.4 Hz, J=2.4 Hz, 1H), 7.04 ppm (d, J=8.1 Hz,

1H), 7.11-7.17 ppm {(m, 1H), 7.28-7.32 ppm (m, 2H), and

10.00 ppm (s, 1H).

10 The type E crystals of anhydrous aripiprazole
obtained above had a powder X-ray diffraction spectrum
which was substantially identical to the powder X-ray
diffraction spectrum shown in Figure 20. Specifically,
it had the characteristic peaks at 20 = 8.0°, 13.7°,

15 14.6°, 17.6°, 22.5° and 24.0°.

The type E crystals of anhydrous aripiprazole
obtained above had an IR spectrum which was
substantially identical to the IR (KBr) spectrum shown
in Figure 21. Specifically, it had the characteristic

20 infrared absorption bands at 2943, 2817, 1686, 1377,
1202, 969 and 774 cm™.

According to the data on the endothermic
curve of thermogravimetric/differential thermal
analysis (heating rate: 5°C/minute) and powder X-ray

25 diffraction spectrum, the formation of type E crystals

of anhydrous aripiprazole was confirmed.

When the type E crystals of anhydrous

aripiprazole obtained above were left for 24 hours in a




The type F crystals of anhydrous aripi prazole 25 obtained above exhibited
an ' H NWMR spectrum (DMSO- d6, TMS) which was substantially identical to the
"HNWVR  spectrum (DMSO-d6, TMS) shown in Figure 23. SpeC|f|caIIy ad
the characteristic peaks at 1.55 12 Decenber 2005 - 84 1. léipiﬂﬁm

1.68-1.78 ppm(m 2H), 2.35-2.46 ppm (m 4H), 2.48-2.56 ppm(m 4H+DNBC»,
2.78 ppnl(t J=7.4 Hz, 2H), 2.97 ppn1é%rt =4.6 Hz, 4H), 3.92 ppm (t,

J=6. 3 Ft, 6..43

d dq, J=8. , J=2.
1 dﬁeﬁﬁm;@& Hufeed it o ﬁ%“dl tEper. Wff%%%tf’ A Hyd féﬁ 32 ppm
an rous
ém pi Ip;?azol e obt a%r?gig@e%@véjalnﬂ)u ) po%gft% Ii&ssg:%tlrsr acltaflgln spegt rum 10
whi ch was sula%a@)tlltalggégog?g? eyt QuighRPRUer oXdaay diddrackdian sspect rum

shown in Figure 24 the characteristic peaks at 20 =
11.3, 13.3, pkictk) .22.8, 25.2 and 26.9. The type F crystals of anhydrous
ari pi prazole 15 obtained above had an IR spectrum which was substantially
identical sto the IR (KBr) spectrumshown in Figure 25. Specifically, it
had the characteristic infrared absorption bands at 2940, 2815, 1679,

1383, 1273, Exi#plel(35, (PiePaarad 1600 ofmtlp20 FAcegrsdiadg tof tangh yditcanson

endot herm ¢ curve of thernogravinetric/differential thermal analysis
(heating rate: 5C mi nut @rigdghrneasden X-ray diffraction spectrum the

formati on of type F crystals of anhydrous
40 Grams of type-I crystals of anhydrous

aripiprazole obtained in Reference Example 2 were

10 suspended in 980 ml of acetone and continued to reflux
for 7.5 hours with stirring. WNext, the suspension was
filtered in hot condition, and crystals separated out
were subjected to air-dryving for 16 hours at room
temperature, there was obtained 86.19 g (yield: 61.6%)

15 of type F crystals of anhydrous aripiprazole(purity:
100%). The crystals were colorless prism form.

The type F crystals of anhydrous
aripiprazole had an endothermic curve substantially
identical to the endothermic curve of

20 thermogravimetric/differential thermal analysis
{heating rate: 5°C/minute) shown in Figure 22.
Specifically, it had the exothermic peaks at about
137.5°C and about 149.8°C.

The type F crystals of anhydrous aripiprazole

25 obtained above exhibited an 'H-NMR spectrum ({DMSO-dg,
TMS) which was substantially identical to the H-NMR
spectrum (DMSO-dg¢, TMS) shown in Figure 23.

Specifically, it had the characteristic peaks at 1.55-



ari pi prazol e was confirned. 25 Wien the type F crystals of anhydrous

ari pi prazole crystals obtai ned above were left for 24 hours in a
dessicator where the conditions were set at humdity 100% and tenperature
60C, the crystals did 12 Decenber 2005 - 85 not exhibit hyglsseabeciily

hi gher than 0.4% (see, Table 1 below). ,Table 1 Sanplelnitial Misture

Mbi sture Content Content (% After 24 hPd (% Reference Exanple 10.043.28

NS SIS g0t IHEIAEE-1 04 ) 305020, B B ©
20,08002, FSTRL AP0, S, D, SFEgREe e g 430090, 95,
Exanple 16  nHz, 2H), 2.97 ppm (brt, J=4.6 Hz, 4H), 3.92 ppm (t,
J=6.3 Hz, 2H), 6.43 ppm (d, J=2.4 Hz, 1lH), 6.49 ppm
5 (dd, J=8.4 Hz, J=2.4 Hz, 1H), 7.04 ppm (d, J=8.1 Hz,
1H), 7.11-7.17 ppm (m, 1H)}, 7.28B-7.32 ppm (m, 2H), and
10.00 ppm (s, 1H).
The type F crystals of anhydrous aripiprazole
obtained above had a powder X-ray diffraction spectrum
10 which was substantially identical to the powder X-ray
diffraction spectrum shown in Figure 24. Specifically,
it had the characteristic peaks at 20 = 11.3°, 13.3°,
15.4°, 22.8°, 25.2° and 26.9°.
The type F crystals of anhydrous aripiprazole
15 obtained above had an IR spectrum which was
substantially identical to the IR (KBr) spectrum shown
in Figqure 25. Specifically, it had the characteristic
infrared absorption bands at 2940, 2815, 1679, 1383,
1273, 1177, 1035, 963 and 790 cm™ .
20 According to the data on endothermic curve of
thermogravimetric/differential thermal analysis
(heating rate: 5°C/minute) and powder X-ray diffraction
spectrum, the formation of type F crystals of anhydrous
aripiprazole was confirmed.
25 When the type F crystals of anhydrous
aripiprazole crystals obtained above were left for 24
hours in a dessicator where the conditions were set at

humidity 100%, and temperature 60°C, the crystals did




a) Type | crystals of anhydrous aripiprazole (10 g) obtained in Reference
Exanple 2 was charged in a stainless steel round tray (dianeter: 80 nm,
and heated to about 170C so as to nelt conpletely. Wen 10 this nelted
liquid was cooled, then it solidified 12 Decenber 2005 - 88 Dereanbearg08yg
was pale brown in color, the solid was_peeled off fromthe stainless steel
round tray, there was obtained 9.8 @ @?l gld: 98% of glassy state of
anhydrous ari pi prazol.e.. The obtained, gl assy state 5 product was

characteri zedpcb1€ Efféﬁl?fgt rfby%"f%‘??ﬁjc%%’ 3@@2’%3‘3&%@ 409?1 &Wb% ray
determ nati Opji $&fs )Fi gure 31). According to the thernogravinetric/
differential thermal’ anal ysis (heating rate: 5C/ 10 m nute), as shown in

Figure 30, an exotherm c peak of type,Bigrystals of anhydrous aripiprazole
was observed at around 86.5C. Wil e,%-n—%n%ot herm c peak of type B

crystal s of gnhydr ousSaq{'lpé prazol e| i niga I dMared tuing| Meass twbs eCoreideat | ar ound
140. 1C. 15 b)|_When t he assy state ofcatkwndrdés ardpier azdllersbi{®al hed in
Exanpl e 16-a)ueLe ghar gﬁgm'? 3 seal ed vgssgel and |eft to3ség?1nd at foom
tenperature ]f-{or about foh ﬁs. then type G crystals of anhydrous
ari pi prazol e |Ray¥Lp [ ' ohor [ was obf ajpned by PO changi the cpl or
from pal e brcnzm[%r %Zgngg 3%7:%3“ 'lgl 09 I\/lelb(%ia(?]dg1 pointf 138 {11(;1) 139C_ The type
G crystal s oflgaphydeoys aripiprazofe hadyajy endothermc cyryg which| was
substanti al |y

Example 3 0.02 0.02

Example 4 0.02 0.02

Example 5 0.04 0.04

Example 6 0.04 0.04

Example 7 0.04 0.03

Example 8 0.04 0.03

Example 9 0.03 - 0.01

Example 10 0.05 0.05

Example 11 0.03 0.03

Example 12 0.04 0.03

Example 13 0.04 0.03

Example 14 0.06 0.09

Example 15 0.04 0.04

5 Example 16

a) Type I crystals of anhydrous aripiprazole (10
g) obtained in Reference Example 2 was charged in a
stainless steel round tray (diameter: 80 mm), and
heated to about 170°C so as to melt completely. When

10 this melted liquid was cooled, then it solidified



identical to the thernogravinetric/differential thermal 25 analysis
(heating rate: 5C/ mn.) endothermc curve shown in Figure 26, nore
particularly, it has an endotherm c peak around 141.0C and an e otB86g1c
peak around 122.7C. 12 Decenber 2005 - 87 The type G cryb? Beecmger
anhydrous aripi prazole obtained as abqve exhibited an 1H NVR spectrum
whi ch was substantially identical to Re~1H NMVR spect rum ( DVSO- d6, TNB)

01, Ty 0 U i SOUSE LSRRGS 2 1%
AN L T e e i e,
(dd, J=8.4 HzyadQui=idedizs. 81"@ %@ﬁdpm@%ﬂ,oéﬁlésé‘y,stlé‘ﬁe dgll - 7.17

ppm(m 1H), 7.28 - 7.32 ppm(m 2H) and 10.00 ppm (s 1H). The type G
crystals of amhyeiodiss aft b iPorad Be. Obtiad Nask Bn e ayEs - poder X-ray

diffraction 15 spectrum whi ch was substantially identical to the powder
X-ray diffFagitciuspects urhalomwetizdd doy ehaBing Specs fgrwafigant tpdsls
characteristic peaks at 20 = 10.1, 12.8, 15.2, 17.0, 17.5, 19.1, 20.1,
21. 2, 22.4, IBxvall 5 and@ElS: 20rdhelatygmiGaryon al &cDf Bidwade ous
arlplprazole obt ai ned above had an IR spectrum which was substantially
i dentical to3he IR (KBr) spectrumshown in Figure 29. Specifically, it

has clear infrared ) ) ,
According to the thermogravimetric/

differential thermal analysis (heating rate: 5°C/

10 minute), as shown in Figure 30, an exothermic peak of
type B crystals of anhydrous aripiprazole was observed
at around 86.5°C. While, an endothermic peak of type B
crystals of anhydrous aripiprazole owing to melting was
observed at around 140.1°C.

15 b) When the glassy state of anhydrous
aripiprazole obtained in Example 16-a)} were charged in
a sealed vessel and left to stand at room temperature
for about 6 months, then type G crystals of anhydrous
aripiprazole having white in color was obtained by

20 changing the color from pale brown (25 g, yield: 100%).
Melting point: 138 to 139°C.

The type G crystals of anhydrous aripiprazole
had an endothermic curve which was substantially
identical to the thermogravimetric/differential thermal

25 analysis (heating rate: 5°C/min.) endothermic curve
shown in Figure 26, more particularly, it has an
endothermic peak around 141.0°C and an exothermic peak

around 122.7°C.




absorption bands at 2942, 2813, 1670, 1625, 1377, 1195, 25 962 and 787 cm
1. Exanple 17 a) Preparation of granules of 30 ng tablets containing 12
Decenber 2005 - 88 type B crystals of anhydrous aripi prazale for
addi ti onal drying Type B crystals of anhydrous ari piprazol 15%??%662%85

| act ose (5,700 g), corn starch (1,000 and 5 crystalline cellul ose
(1,000 g) were charged in a fluidized d granul ating dryer (Flow Coater

Model FLO 5M manuf actyre @%? N! G | KI .SH d these
granul ating ingredient ;I%\Aee&é@éﬁ xXe y_tgﬁ:guiggi ilélé% ¢8§Sa§?|&g_l‘§)rr%%r?u%es W th
an inlet air 10.teupenat Whd vl 88GK ity hho™iL AR Qﬁaegt}amf‘wﬂ%w Qas

Further, the granulating 1ngredients were continued ['ur di zi ng unaer t he

same condi ti @dbs2RatsRnayed qeinkh caabeut +h000-gMAf spdeagugoysmselyt] on of
hydr oxypropyl cellulose to obtain wet granules. The wet granules 15 were

dried under anmsinkabwai int @igerat 27e atpde@fitenlyabawt ha@ m nutes. The
obt ai ned dried granules contained 3.8%of water (neasured by the nethod
accor di ng5t ocRefreceéree sEianpleaks) atb)l . be —dili. €3 gpanukes 2¢14 ,kgd). 8bt-ai ned i n
Exanple 20 17-a) were sized by use of a mlIl (FIORE F-0: nmanufactured by
TOKUJU CORPORATEONPM Thie SHaedZgBanul &s 4@3rky) (wer dHdhagd® i 2a 56 | ui di zed
bed granul ating dryer (Flow Coater Mddel FLO 5M manufactured by FREUND

| NDUSTRI AL CBpPmM KmD_ﬁﬁ an@®MSO), 2.78 ppm (t, J=7.4 Hz, 2H), 2.9

ppm (brt, J=4.6 Hz, 4H), 3.92 ppm (t, J=6.3 Hz, 2H),
6.43 ppm (d, J=2.4 Hz, 1H), 6.49 ppm (dd, J=8.4 Hz,

10 J=2.4 Hz, 1H), 7.04 ppm (d, J=8.1 Hz, 1H), 7.11 - 7.17
ppm (m, 1H), 7.28 - 7.32 ppm (m, 2H) and 10.00 ppm (s,
1H} .

The type G crystals of anhydrous aripiprazole
obtained as above had a powder X-ray diffraction

15 spectrum which was substantially identical to the
powder X-ray diffraction spectrum shown in Figure 28.
Specifically, it has characteristic peaks at 20 = 10.1°,
12.8°, 15.2°, 17.0°, 17.5°, 19.1°, 20.1°, 21.2°, 22.4°,
23.3°, 24.5° and 25.8°.

20 The type G crystals of anhydrous aripiprazole
obtained above had an IR spectrum which was
substantially identical to the IR (KBr) spectrum shown
in Figure 292. Specifically, it has clear infrared
absorption bands at 2942, 2813, 1670, 1625, 1377, 1185,

25 962 and 787 cmt.

Example 17

a) Preparation of granules of 30 mg tablets containing



25 these granulating ingredients were dried under an inlet air tenperature
at 85C, and air flowrate of 2 M8/ mn for 2 hours. The obtained dried
granul es contained 3.6% of water (nmeasured by the nethod according to 12
Decenber 2005 - 89 Reference Exanple 4). About 1% by wei gh? DSPemRE 7989 um
stearate was added to the sized granules and m xed, then the granules
were supplied to a tabletting machi né (8 5 Rotary single tablet press,

Model VI RGO nman e ﬁ‘lﬁ%s TD.) nd there were
obt ai ned t abl et suggg%hﬁ hgrﬂ%a%%%%v\gl g tfigcﬁ'%ae%%% eﬁogr anules (3
kg) obtained in Eadpl fondy/-& e charged in a vacuumdryer (vacuum 10
granul ating dryer nodel ;nVG 50¥¥Y,§%nuf actured by KIKUSU  SEI SAKUSHO CO. ,

LTD.), and dried at 70Cpfe aBj @€¥tal s eAPes @ Wifous gL Ipof £8MLEd pressure
at 5 torr of degree of vacuumfor 1 hour. The thus obtained dried

granul es cont @l ,/ab 3yL% Mcveser (§,/Eec Ui ed dyrit hecdbciret hogb@cgprahag to
Ref erence Exanple 4). The dried granules were subjected to sizing by

passing td a ciyesten 1 lofna356 1ubbos (P HMY0 vl ghé reof clisgned i 1kin $t ear at e was
added to the sized granules and m xed, then the 20 granul es were supplied
to a tabl et reghidiezgRdrent ygrainmpeingabdetepr 88kow Nbaket e vVINR@R 1 niBladH act ur ed
by KIKUSU SEI SAKUSHO CO., LTD.), and there were obtained tablets, each
havi ng 190 nP'bf MaTgiRct we ki AROENI SANGYO KABUSHIKI KAISHA),

and these granulating ingredients were mixed by
fluidizing for about 3 minutes with an inlet air

10 .temperature at 60°C, air flow rate of 3 to 4 m®/min.
Further, the granulating ingredients were continued
fluidizing under the same condition, and sprayed with
about 4,000 g of 5% agqueous solution of hydroxypropyl
cellulose to obtain wet granules. The wet granules

15 were dried under an inlet air temperature at 85°C, for
about 20 minutes. The obtained dried granules
contained 3.8% of water (measured by the method
according to Reference Example 4).
b) The dried granules (4 kg) obtained in Example

20 17-a) were sized by use of a mill (FIQORE F-0:
manufactured by TOKUJU CORPORATION).

The sized granules (3 kg) were charged in a
fluidized bed granulating dryer (Flow Coater Model FLO-
5M; manufactured by FREUND INDUSTRIAL CO., LTD.), and

25 these granulating ingredients were dried under an inlet
alr temperature at 85°C, and air flow rate of 2 m®/min
for 2 hours. The obtained dried granules contained

3.6% of water (measured by the method according to




a) Preparation of 30 ng tablets containing type B crystals of anhydrous
ari pi prazol e Anhydrous Aripi prazole (type B crystals) 12 Decenber 2005 - 90
(4,500 g), lactose (17,100 g), corn starch (3,000 g) and stalli

cel lul ose (3,000 g) were charged in a fluidized bed granuﬁd Fﬁ%ﬂ%?ﬁw

( NEW MARUMERI ZER Model ;@ NQ 500, nangfgétgred by FUJI PAUDAL CO., LTD.),
and 5 these granul ating ingredients we m xed by fluidizing for about 3
mnutes with mded idote abfafsi@eipture at  70C, air flowrate of 10 - 15
nB/mn. Further, the granulating ingredients were continued fl uidizing

under the sanme conditighou@nHs Wey 6, SPE 1Y edr Whd dh@bouh d2e §00: 40,85 0f 5%

aqueous sol ution of hydroxypropyl™ cellul ose to “obtain wet granules. The

wet granul es aied dfd echainglefed i ghBtubés aid URIPSd Attkién ofh85C, for about
30 mnutes. The obtained dried granules contained 3.6% of water (neasured

by the met hodymrodrel ngeited dRahel bad etdoxanpalel diot #)g adleink 66% . The dried
granul es were sized by passing to a mll (FIOLE F-0: manufactured by
TOKUWIU CORPGRAEON)sinfblouittdiibdy medsht MddehghERG@mmsdreafateured added
to the sized granules and m xed, then the 20 granules were supplied to a

tabl et machi iy (FLHGTEY SEBIAMYIHR i et Jp¥Rsls, andRabermmmdezet ured by
KI KUSU  SElI SAKUSHO CO., LTD.), and there were obtai ned tablets, each
havi ng 190 nPRifreiEdHiabRt ssheeadb Eing 18P whtef Mt it Exanpl e 18- a)

25 were charged in a faq dryer ( AT R AR 48 kained in Example

17-a) were charged in a vacuum dryer (vacuum

10 granulating dryer model; VG-50: manufactured by KIKUSUI
SEISAKUSHO €0O., LTD.)}, and dried at 70°C of a jacket
temperature, under a reduced pressure at 5 torr of
degree of vacuum for 1 hour. The thus obtained dried
granules contained 3.1% of water (measured by the

15 method according to Reference Example 4). The dried
granules were subjected to sizing by passing to a sieve
of 850um.

About 1% by weight of magnesium stearate was

added to the sized granules and mixed, then the

20 granules were supplied to a tablet machine (Rotary
single tablet press, Model VIRGO: manufactured by
KIKUSUI SEISAKUSHO CO., LTD.), and there were obtained

tablets, each having 190 mg of weight.

25 Example 18

a) Preparation of 30 mg tablets containing type B

crystals of anhydrous aripiprazole

Anhydrous Aripiprazole (type B crystals)




manuf actured by FREUND | NDUSTRIAL CO., LTD.), and dried wunder inlet air at
tenperature of 90C, air flowrate of 2 nB/mn for 6 hours. The obtained

dried granul es 12 Decenber 2005 - 91 contained 3. 3% of MBES&E%WESS g by
the method according to Reference Exanple 4). c¢) The drie 2 ?H%ﬁ kg)
obtained in Exanple 18-a) were charged jn a vacuumdryer (vacuum 5

granul ating dryer, VG 50: manufactured KI KUSUI  SElI SAKUSHO CO., LTD.),

d dried at C ' d f 5t
of deogr oo of 9520unl br ACRGSFs (L Hhe Bofhi nedthr PR Aol Br B000BK ai ned
2. 7% of t h 1 | le 4).
Exampl e 10 a) By Chee e aabor SEEP R ar (£ o PRodb F - Exanpl de 1 8%a) - Ther ¢

wer e obt ai nedriabhetsd(seat ?EBhﬁﬂaEYﬁ@ hrydp eR¥RLRARUAER2PEKINEUS] ;
ari pi prazol e obtained in Reference Exanple 2), each having 190 ng of

wei ght, b) The-5ad| ensnuwesaetdre@doPyrube proprduces, BETDL) arah@ those of
Exanpl e 18-b), except that air inlet tenperature was 100C and dried for 1
hour. 20 c} Theesabyehsuleténdriedrbyithespreceduirsd synflaidieihose of
Exanpl e 18-b), except that inlet air tenperature was 100C and dried for 3
hours. 25 ExahptreabouBy3thenptesedutkesasi imlar abrthespevdtExanpte 18-a),
there were obtajned tablets, each having 190
0°C, air flow rate of 10 - 15 m’/min. Further, the
granulating ingredients were continued fluidizing under
the same condition, and were sprayed with about 12,000
10 g of 5% aqueous solution of hydroxypropyl cellulose to
obtain wet granules. The wet granules were dried under
inlet air at temperature of 85°C, for about 30 minutes.
The obtained dried granules contained 3.6% of water
{(measured by the method according to Reference Example
15 4). (Yield: S6%). The dried granules were sized by
passing to a mill (FIOLE F-0: manufactured by TOKUJU
CORPORATION) .
Abcout 1% by weight of magnesium stearate was
added to the sized granules and mixed, then the
20 granules were supplied to a tablet machine (a Rotary
single tablet press, VIRGO: manufactured by KIKUSUI
SEISAKUSHO CO., LTD.), and there were obtained tablets,
each having 190 mg of weight.
b) The tablets (5 kg) obtained in Example 18-a)
25 were charged in a fan dryer (AQUA COATER AQC-48T,
manufactured by FREUND INDUSTRIAL CO., LTD.), and dried

under inlet air at temperature of 90°C, air flow rate

of 2 m’/min for 6 hours. The obtained dried granules




of weight, containing type C crystals of anhydrous aripiprazole. 12
Decenber 2005 - 92 Exanple 21 By the procedures simlar to those of
Exanple 18-a), there were obtained tablets, each having 190 _ng of weight,
containing type D crystals of anhydrous 5 aripiprazol e. Exa#plesembergf)05
Aripi prazol e hydrate crystals (156 g) qptained in Reference Exanple 3,

| act ose (570 g), corn 10 starch (100'63 and crystalline cellulose (100 g)

NG 160;  manut 20T GPACy > Fd1 DBHBRET cifte SRR BY KR e kAt ng

ingredients VWer8oPHXRY tYNABELLHEMI Bl RRpIQr 4pbout 3 minutes with an inlet
air 15 tenperature at " 60C, air flowrate of 1.0 to 1.5 nB/mn, and

rotating disccwith rotaryespeeddotaBPOtspB kyytbBEaihbe ghanyhabiag

i ngredients were continued fluidizing under the sane condition, and
sprayed about1858D gepé dPmaqeaous sobatiom efybydrexypampyl cellul ose 20
to obtain wet granules. The inlet air tenperature was elevated up to 85C,
and dried ntgtranhbatenpedayere ¥6~50 hempnoflacturedchedK2BTSUThe obt ai ned
dried granules were sized by passing to a sieve of 850 pm The dried
granul es cont3FheRKUSBIEQf , WaTBF) ( neagdudededyat he0 26 abt dojlaakebrding to
Ref erence Exanple 4). b) The dried granules (200 g% obtained in Exanple
22-a) were che?BRUr¢huBCf | WRdPEcleBegedrpbessure of 5 torr of degree

of vacuum for 4 hours. The obtained dried tablets
contained 2.7% of water (measured by the method

10 according to Reference Example 4).

Example 19

a) By the procedures similar to those of Example
18-a), there were obtained tablets (containing type I
15 crystals of anhydrous aripiprazole obtained in
Reference Example 2), each having 190 mg of weight,
b) The tablets were dried by the procedures
similar to those of Example 18-b), except that air
inlet temperature was 100°C and dried for 1 hour.
20 «¢) The tablets were dried by the procedures
similar to those of Example 18-b), except that inlet

alr temperature was 100°C and dried for 3 hours.

Example 20

25 By the procedures similar to those of Example
18-a), there were obtained tablets, each having 190 mg
of weight, containing type C crystals of anhydrous

aripiprazole.



(rmul tiplex, MP-01: manufactured by POAREX CORPORATI ON), 12 Decenber 2005 -
93 and dried at 85C of inlet air tenperature, air flow rate of 0.5 nB/mn
for 2 hours. The dried granules contained 3.50% of water (neasu ed(ﬁ% t he
method according to Reference Exanple 4). 5 ¢) The dried! ﬂ%ﬁ@@égf% 0 9)
obtained in Exanple 22-a) were charged in a vacuumdryer (vacuum
granul ati ng dryer LCV-232: manufact ur by TABAI CO., LTD.), and dried 80C
of tray teanQa%u&g,zﬁbout 760 nmmHg of degree of vacuum for 2 hours. The
dried 10 graﬁuﬁenge+e-further dried simlarly for 6 hours. The dried
granul es contai ned 3. 149 r pr [ i Qamd 1kour s:
nmeasured by the nethodgﬂzg%grg%ﬁgegggégfg?@%ggrEsgng?gg%)%qTEeaF%rther
dried granumsawn%ﬁieﬁ}%dw%-r%8%beai%aertaetlaesfpr@e@gt hbeiing 1%0dwiged for 6
hours: neasured by the nethod according to Reference Exanple 4). d) About
1% by wei ght cef weRgRESI UBnShearake type Daddedthdst b€ anhedrguanul es being
obtained in Exanple 22-b) and m xed, then the m xed granul es were supplied
20 to a tabl etripaphbreleS ngl e type Tabl et machine No. 2B: nmanufactured by
KI KUSUI SEI SAKUSHO CO., LTD.), and tabletted with punch, there were
obt ai ned tablets, each having 191 ng of weight. e) About 1% by wei ght of
magnesi um stearate was 25 added to the sized granul es being obtained in
Exanpl e 22-Exampdeni?xed, then the mixed granules were supplied to a

t abl et machi ne (Single type Tabl et nachine No. 2B:
a) ( g Ar%%iprazole hydrate crystals (156 g)

obtained in Reference Example 3, lactose (570 g), corn
10 starch (100 g) and crystalline cellulose (100 g) were
charged in a fluidized bed granulating dryer (NEW-
MARUMERIZER, NQ-160: manufactured by FUJI POWDAL CO.,
LTD.}, and these granulating ingredients were mixed
under fluidizing for about 3 minutes with an inlet air
15 temperature at 60°C, air flow rate of 1.0 to 1.5 m’/min,
and rotating disc with rotary speed of 400 rpm.
Further, the granulating ingredients were continued
fluidizing under the same condition, and sprayed about
500 g of 4% aqueous solution of hydroxypropyl cellulose
20 to obtain wet granules. The inlet air temperature was
elevated up to 85°C, and dried until the temperature of
the product reached 46°C. The obtained dried granules
were sized by passing to a sieve of 850 um. The dried
granules contained 4.37% of water {measured by the
25 method according to Reference Example 4).
b) The dried granules (200 g} obtained in
Example 22-a) were charged in a fluidized bed dryer

(multiplex, MP-01: manufactured by POWREX CORPORATION),



manuf actured by Kl KUSU SEI SAKUSHO CO., LTD.), and 12 Decenber 2005 - 94
tabletted with punch, there were obtained tablets, each having 191 ng of

wei ght. Dissolution Test 5 Each tablets of the pharmaceutig sol.id
preparations obtained previously was kept, respectively ulr?da]éPceﬂ"F@raﬁéﬁ at

25C/ 60% RH for 6 nonths, and at 40C/ 75% RH for 1 week, then their

di ssolution rates were neasured by thé&3fell ow ng nethods. The 10

di ssolution rates obtained from60 mnutes after the exposure are shown in
Tabl es 2 and 354 ThHelafl sol18f 16 rimket diertsearatutes, abi nflewe tabl ets

kept under the open at_4QC/ 75% RH for 2 weeks, are shown in_Tables 4 and

5. The di ssolifti®orh &t-ek WrMep 60r18 herHEBes, Thei g ieke grabludes kept under

t he open condi - ti.on at %?%’75%)RH for 1 week, are shown in Table 6.
Di ssol uti on tcé’éjttaédlﬁcgr?e 0% 93P idRd ; (AR AT Rymeil drethed by TOYAMA

SANGYO CO., _LTID.),.20 de] ;. DT-610(manuf.act ured by JASCO CORPORATI ON) a)
Met hod of di ?s?c?lotﬁ)dilc?ﬁg %233%#%%%%9%|@t. One tabl et (containing 15

T of acet ¢ et d but 1 o1 B ERb O 5 0y AD: SR et fi et soluti on
Y ot AR e OV LARAE S Tl N PSS (L1 e

granulating dryer LCV-232: manufactured by TABAI CO.,
1TD.), and dried 80°C of tray temperature, about 760
mmHg of degree of wvacuum for 2 hours. The dried

10 granules were further dried similarly for 6 hours. The
dried granules contained 3.17% of water (the product
being dried for 2 hours: measured by the method
according to Reference Example 4). The further dried
granules contained 2.88% of water (the product being

15 dried for 6 hours: measured by the method according to
Reference Example 4).
d) About 1% by weight of magnesium stearate was
added to the sized granules being obtained in Example
22-b) and mixed, then the mixed granules were supplied

20 to a tablet machine (Single type Tablet machine No. 2B:
manufactured by KIKUSUI SEISAKUSHO CO., LTD.), and
tabletted with punch, there were obtained tablets, each
having 191 mg c¢f weight.
e) About 1% by weight of magnesium stearate was

25 added to the sized granules being obtained in Example
22-c) and mixed, then the mixed granules were supplied
to a tablet machine (Single type Tablet machine No. 2B:

manufactured by KIKUSUI SEISAKUSHO CO., LTD.), and



5 - 95 The test solutions obtained respectively from 10 m nutes, 20

m nutes, 30 mnutes, 45 mnutes and 60 mnutes after the start of test are
named as T10, T20, T30, T45 and T60. On the ot her hand, agaiiﬁo.gS:ﬁ%Qf
standard sanple of aripiprazole was wei ghed accurately, f FRraEf

ethanol (95% so as to make exactly 50 gy _of ethanol solution. Twenty (20)
m of this ethanol solution was taken accurately, and to prepared exactly
10 1000 ni ofta}_b@eﬁﬁéadaiéhsghﬂ&hontﬂaraddéﬂg 8031 ABY/ tablbel, Okach
hydrochl ori c acid reagent solution (Note: 3). The test sol uti ons and the
standard solumé@ﬂn@elglsmgjeﬁteélgnttlItration, respectively by using a
filter having mcropores of 10 to 20 jcmin dianeters, 15 then each of the
filtrates were introduced to a spectrophotoneter installed with flow cel
(cell length: 10 nm, and to neasure the absorbance of wave |ength at 249
nm and absor bahsego bt waweTéength at 325 nm and determ ned the differences
bet ween absorbances 20 to naned as At 10, At20, At30, At45, At60 and As,
respectiveby. After thBapkatapbabntel the pekarmagputieas splidiora¥2o, T30
and T45 were put back to the test vessels respectively. Further, simlar
procedures wePECREr@bhEREt A2 LN E HRFCB1QuFbY 4291 keREs { ESEPEEF VP OHs.

D ssol uti on 12 S { 0n hELL "G, {958 056bRORARESY ¢ OYRL SO 134! gLPT 270l € = 12

40°C/75% RH for 1 week, then their dissolution rates

were measured by the following methods. The

10 dissolution rates obtained from 60 minutes after the
exposure are shown in Tables 2 and 3. The dissolutiocn
rates after 60 minutes, using the tablets kept under
the open at 40°C/75% RH for 2 weeks, are shown in
Tables 4 and 5. The dissolution rates after 60

15 minutes, using the tablets kept under the open condi-
tion at 40°C/75% RH for 1 week, are shown in Table 6.
Dissolution test equipment: USP
Model: NTR-6100 (manufactured by TOYAMA SANGYO CO.,

LTD.)

20 Model: DT-610 (manufactured by JASCO CORPORATICN)

a) Method of dissolution test of the 15 mg tablet
One tablet (containing 15 mg each of
anhydrous aripiprazole or hydrate) was tested by using
25 900 ml of acetic acid buffer solution (pH 5.0) (Note:
1) as the test solution, and by rotating a paddle at

100 rpm according to the method of USP (United States

Pharmacopoea) (Note: 2).




- 96 Amount of the standard sanple of aripiprazole (ng) Xx At x As x 9/5 x
20/ C wherein, At: Al O At20, At30, At45 or At60 As: standard solution 5

C. Indicated anount of aripiprazole (nmg) (Note:l) Water was added to 1.97
g of acetic acid (100) and 9.15 g of sodi um acet at eUt ri hyd? &eeember 208Re

1000 mM of solution (0.1 nol/1). (Note:2) Paddle nethod 10 (Note:3) Water
was added to 100 m of 0.1 nol/Il hydr I"oric acid (Note:4) to make 1000

' . : ded 0.9 f hyd ] d
[0 make: 2000 ' of o utbentest BSTRBiRGd bPtaiaed) EgFBﬁCFrég’tce b5 SERB- 50 g
bl One tabl th tical sol or al ar.at.ions
Egonsggggn§133@ﬁ§£%§€ Q OE%n ggﬁg%%?agﬁuﬁiﬁpgﬁirehg mﬁgH g Qaéotggt?ﬂeby
usi ng &ﬁnugg?a§fﬁéf @ﬁétﬁpg% Lgétgf? agedpéadﬁgbatTgé, :

test solution, and to conduct rpmin

accordance\ijbttﬁq 4 gdrf . USP (Unlted St ates Phar macopoea) (Note: 6).
The test sol utiohs o alned respectively from 25 10 n1nutes 20 m nutes,

30 minutess 45 nmnutes @NGR0 Ot ES@f t ehLheyshar LeshagYgre naned
as T10, T20, T30, T45 and T60(3 On thenotherO%and ab% t 0.%% gao the 12

Decenber 200%sample of aripiprazole was weighed accurately,
dissolved in ethanol (95%) so as to make exactly 50 ml
of ethanol solution. Twenty (20) ml of this ethanol
solution was taken accurately, and to prepared exactly

10 1000 ml of the standard solution by adding 0.01 mol/
liter of hydrochloric acid reagent solution (Note: 3).
The test solutions and the standard sclution
were subjected to filtration, respectively by using a
filter having micropores of 10 to 20 um in diameters,
15 then each of the filtrates were introduced to a
spectrophotometer installed with flow cell (cell
length: 10 mm), and to measure the absorbance of wave
length at 249 nm and absorbance of wave length at 325
nm and determined the differences between absorbances
20 to named as Atl0, At20, At30, At45, At60 and As,
respectively.
After the measurements, the test solutions of
T10, T20, T30 and T45 were put back to the test vessels
respectively. Further, similar procedures were

25 conducted to other 5 samples of the test solutions.

Dissclution rate (%) relating to the indicated

amount of aripiprazole =



- 97 standard sanple of aripiprazole was wei ghed accurately, and

di ssolved in ethanol (95% so as to nmade exactly 50 m of the ethanol
solution. Twenty (20) m of the ethanol solution was takeﬁ] ccur.at %85 and
prepared 5 exactly 1000 m of the standard solution by add @e?f“%r

mol /1iter of hydrochloric acid reageptggolution (Note: 7). The test

sol utions and standard solution were sSubjected to filtration, respectively

by using a filtemclhtha HhdMsH00R1e8 mplQ F 201 pigrh A 1aTeRy)s, then
each of the filtrates were introduced to a spectrophotoneter in which a
flow cell (cell xl erghasl® opg) xwas/cnstal l ed, and nmeasured the absorbance
of wave length at 249 nm and absorbance of wave length at 325 15 nm and
t he di f f er encachetiwgen Athe e 1dhs ardPdncest Adgr &t dbamad 22604t | O, At 20, At 30,
At 45, At60 and As, respectively. After the nmeasurenents, the test
solutions of T10, T20AsSE3Gtamdlai4b sedrg it back respectively to the 20
test vessels. Further, simlar procedures were conducted to other 5 sanples
of the teSt solutions. b sdaldidaded ey ofelegiipdgpragalse (Mdi cat ed
amount of aripiprazole = 25 Amount of the_standard sanple of ,aripiprazole
(ng) x At X (ﬁ@t@@ns Yasgrcvagepsiogd Ae: 1aP’0g Af28CeAis0acktsd 180) At 60

As: standard solution 12 C er 2005 - .
and .? g o% sodiu%sacetateDtrlhydrate to

make 1000 ml of solution (0.1 mol/l).
{Note:2) Paddle method
10 (Note:3) Water was added to 100 ml of 0.1 mol/1
hydrochloric acid (Note:4) to make 1000 ml of
solution.
(Note:4) Water was added to 0.9 ml of hydrochloric acid
to make 1000 ml of scluticn.
15
b) Method of dissolution test of the 30 mg tablet
One tablet each of the pharmaceutical solid
oral preparations {containing 30 mg each of anhydrous
aripiprazole or hydrate) was tested by using 900 ml of
20 acetic acid buffer solution (pH 4.5) (Note: 5) as the
test solution, and to conduct the test by rotating a
paddle at 75 rpm in accordance with the method of USP
(United States Pharmacopoea) (Note: 86).
The test solutions obtained respectively from
25 10 minutes, 20 minutes, 30 minutes, 45 minutes and 60
minutes after the start of test, were named as T10,

T20, T30, T45 and T60.

On the other hand, about 0.05 g of the




C. Indicated anount of aripiprazole (ng) (Note:5) Water was added to 1.91
g of acetic acid (100) and 2.99 g of sodium acetatetrihydrate to nade

1000 mM of solution (0.05 nol/1). 5 (Note:6) Paddle nethod Not e: 7
is added to 100 mM of 0.1 nol/1 hydrochloric acid (Note:8 PGC?FB'E%%%O m
of solution. (Note:8) Water was added to 0.9 m of hydrochloric acid 10
to nake 1000 m of solution. Table 2-S&mh 1 Open at 25C/ 60% RHO en at

40C/ 75% RH d tial Aft Inptial Aft use6 nont hsl Tabl et (15 ng) week
of Reference8 tﬁ%il %‘V%%mﬁi&4glity'l"%8hi’%zﬁf?aﬂﬁﬁt W?igﬂﬁé) ‘EISFUI-'ag EY

N Onon 00 08, #7800, 1988 £2° EXAINGE Tos®) 80! §53: 3L R L8 29 H60%
ml of the ethanol solution. Twenty (20) ml of the
ethanol solution was taken accurately, and prepared

5 exactly 1000 ml of the standard solution by adding 0.01
mol/liter of hydrochloric acid reagent solution (Note:
7).
The test solutions and standard solution were
subjected to filtration, respectively by using a filter
10 having micropores of 10 to 20 um in diameters, then
each of the filtrates were introduced to a
spectrophotometer in which a flow cell (cell length: 10
mm} was installed, and measured the absorbance of wave
length at 249 nm and absorbance of wave length at 325
15 nm, and the difference between these absorbances were
named as Atl0, At20, At30, At45, Até60 and As,
respectively.
After the measurements, the test solutions of
T10, T20, T30 and T45 were put back respectively to the
20 test vessels. Further, similar procedures were

conducted to other 5 samples of the test solutions.

Dissolution rate (%) relating to the indicated
amount of aripiprazole =

25 Amount of the standard sample of aripiprazole {(mg)
x At x As x 9/5 x 20/C

wherein, At: Atl0, At20, At30, At4S or At60

As: standard solution




p Af es used Initialter

Exanpl €96. 79%77. 1996. 79%/5. 9% 18-a) Tablet (30 ngy) of

Exanpl e96. 5993. 6995. 0992. 2% 17-b) Tabl et (30 ng) of
Exanpl e97. 0996. 3994. 7994. 8% 17-c) Tablet (30 ny)
Ref erence97. 2995. 3997. 2997. 8% Exam | e 18-b) Tabl et (30 ng) of

Ref er ence97. 8996. 3997. 8996. 9% Exam | e X ) 12 Decenber 2005 -

of

Initial After 6 nonthsl Tabl et (30 ng)week of

12 December 2005

99 Table 4

v ¢
Sanpl es usedlnitial After 2 weeks Sanpl es used Tablet (30 ng) o
Exgprrpl e89. 8%66. 9% 19- a) CTabledi¢80edupmotinExafpheiddpbd 289 8Yng)

5

10

15

(Note:5)

Water was added to 1.91 g of acetic acid (100)

and 2.99 g of sodium acetate-trihydrate to

made 1000 ml of solution

{Note:8)

(Note:7)

Paddle method

(0.05 mol/l1).

Water is added to 100 ml of 0.1 mol/1

hydrochloric acid (Note:8) to made 1000 ml of

solution.

(Note:8)

to make 1000 ml of solution.

Water was added to 0.9 ml of hydrochloric acid

Table 2
1 Open at 25°C/60% RH | Open at 40°C/75% RH

Samples used Initial 6%&3%25 Initial Zﬁfﬁiﬁc
Tablet (15 mg)

of Reference 83.4% 44 .3% 83.4% 44,1%
Example 4 '

Tablet (15 mg)

of Reference 90.1% 61.9% 90.1% 65.2%
Example 5

Table 3

5 1 Open at 25°C/60% RH | Open at 40°C/75% RH
#mples used Initial 6?&3&%5 Initial Zﬁﬁ&iﬁ
Tablet (30 mg)

of Example 96.7% 77.1% 96.7% 75.9%
18-a)
Tablet (30 mg)

of Example 96.5% 93.6% 95.0% 92.2%
17-b)
Tablet (30 mg)

of Example 97.0% 96.3% 94.7% 94.8%
17-¢)
Tablet (30 mg)
of Reference 97.2% 95.3% 97.2% 97.8%
Example 18-b)
Tablet (30 mg)
of Reference 97.8% 96.3% 97.8% 96.9%
Example 18-c¢)




Tablet (30 ng) of Examle 19-c)-85.9%5 Table 5 Sanples usedinitial After 2
weeks Tabl et (30 of Exanple 18-a)94.8%4. 7% Tabl et (30 ng) of Exanple
2093. 79%93. 1% Tabl et (30 ng) of Exanple 2194.8%90. 9% 10 Tabl e_6 Sanpl
usedlnitial After 1 weeks Tablet (30 ng) of 96. 5%84 5@6Exanpi%rﬁgﬂﬁ‘¥2$§%let
(30 ng) of Exanple 22-e)92.5%4.4% (dreid for 2 hours) Tablet (30 ng) of
Exanpl e 22-e)96. 2983. 4% (dreid for 6‘h§@r§) (Note: Dissolution tests in
Table 5 were conducted 15 simlarly to the procedures in the above

menti oned "b) Method of dissolution test of the 30 ng tablet"” except that
by using 900 ml of acetic acid buf f erf 28d€uth on (pH 4.0) as the test
solution, and by rotating a paddle at 50 rpm 12 Decenber 2005

Samples used Initial After 2 weeks
Samples used Tablet
(30 mg) of Example 89.8% 66.9%
1%8-a)
Tablet (30 mg) of _
Example 19-b) 79.8%
Tablet (30 mg) of
Example 19-¢) B 83.9%
5
Table 5
Samples used Initial After 2 weeks
Tablet (30 of
Example 18-a) 94.8% 94.7%
Tablet (30 mg) of
Example 20 93.7% 93.1%
Tablet (30 mg)} of
Example 21 94.8% 90.9%
10
Table 6
Samples used Initial After 1 weeks
Tablet (30 mg) of
Example 22-d] 96.5% 84.5%
Tablet (30 mg) of
Example 22-g) 82.5% 74.4%
(dreid for 2 hours)
Tablet (30 mg) of
Example 22-g) 96.2% 83.4%
{dreid for &6 hours)
{Note: Dissclution tests in Table 5 were conducted
15 similarly to the procedures in the above-

mentioned "b} Method of dissolution test of the
30 mg tablet" except that by using 900 ml of
acetic acid buffer solution (pH 4.0) as the test

solution, and by rotating a paddle at 50 rpm.




- 100 As can be seen clearly fromthe data shown in Table 2, in
conparison with the 15 ng tablet containing conventional anhydrous
aripiprazole crystals (Reference Exanple 4), the 15 ng ta t c nt 2{]6%
type B crystals 5 of anhydrous aripiprazole (Reference Exa

di ssolution rate to maintain maxi mum drg4g concentration (Cmax) at pH 5. 0
after 60 m nutes, even though such tablet was kept under the open at

25C/ 609K for 6 nonths mnddndey ddh Aty 406 3R daifa sibwih Wagk. As
can be seen clearly fromthe data shown in Table 3, even though 30 ng

tabl ets (Examplds 27- bn aghpakAi-oin) wirgpated 19 ey toskce drdeatt ginainy es  of
type B crystals of anhydrous aripiprazole, and 30 ng tablets 15 (Exanpl es
18-b) and 18-conveprtejparadd anhyrdfaurs kari pding redk o Jh armpedetits cile Satard-eor al
preparation containing type B crystals of anhydrous aripiprazole were
subj ect ed t o Exewd eurdder tihiee Idpey dtalds® OWRA framds typet B @rys@0@ 75%RH
for 1 week, the dissolution rates of these 20 tabl ets obtai ned 60 m nutes
after the5testf anhydeus agdmd RrzodshsiRefisranae (Fsemade s hagh the seen
clearly fromthe dat shown in Table 4, when 30 tablets (Exarrpl es
19-a), 19- b) %FF° }@1@“) r@&rﬁéﬁ%“ﬁd%ﬁeﬁﬁx&%m CERCE GRG0l e 25

crystals were further dr| e nd subjected tq keep _und en at_ 40C 75%H
for 2 weeks, {HEXIrh&tiR sHs% EJI Qﬁ IJ eé“léjf'ﬁter?’é tez;{’t?inet(?cg'l d’r?&hsr’r}éﬁl 60 ni nutes

arter the Uosty ol R4 8 M5 ALl SR L0 JkSR i) o 1 12

6 months and under the open at 40°C/75%RH for
10 1 week.
As can be seen clearly from the data shown in
Table 3, even though 30 mg tablets (Examples 17-b) and
17-c}} prepared from twice dried granules of type B
crystals of anhydrous aripiprazole, and 30 mg tablets
15 (Examples 18-b) and 18-c¢)) prepared from further dried
pharmaceutical solid oral preparation containing type B
crystals of anhydrous aripiprazole were subjected to
keep under the open at 25°C/60%RH for 6 months or
40°C/75%RH for 1 week, the dissolution rates of these
20 tablets obtained 60 minutes after the test at pH 4.5
were not substantially lowered.
As can be seen clearly from the data shown in
Table 4, when 30 mg tablets (Examples 19-a), 19-b) and
19-¢)) containing conventional anhydrous aripiprazole
25 crystals were further dried and subjected to keep under
open at 40°C/75%RH for 2 weeks, then the dissoclution

rates of the tablets obtained 60 minutes after the test

at pH 4.5 were the dissclution rates to maintain




- 101 - maxi num drug concentration (Crax). As can be seen clearly fromthe
data shown in Table 5 when 30 ng tablet (Exanple 18-a)) containing type

B crystal s of anhydrous aripiprazole, 30 ng tablet 5 (Exanpl.e 20
containing type C crystals of anhydrous ari pi prazol e andr@(ﬁ?fﬁn%bgb?%qs

(Exanpl e 21) containing type D crystglyg of anhydrous aripirazole were-
subj ected 40C 75%H for 2 weeks, then the dissolution rates of the

t abl et s obt aiaed b 1§ eprfdiirdtherd e&ingd) .pH 10 4.0 were not
substantially | owered. can be seen clearly fromthe data shown in Table

6, when 30 ngy tablets (xamy ef 22 ARGAZ @rom RRPARG fgHmrgrianul es of
conventional aripiprazole hydrate being twce dried, and subjected to

40C/ 75%RH 15 Tharl el Syeahert B8N nidhe: ati1ss0| (Exiadip Veatlds-a0f) tdum tiadhlieiss

obtained 60 mnutes after the test at pH 4.5 were the dissolution rates to
mai nt ai N maxitygps & vy ysterdcemtr @nhorlnolsaripd@réamiles RBile peyr atabdretl
Anhydrous Aripiprazole Crystals B 5 ng Starch 131 ng Mgnesium stearate 4
my LactosSe 6Bxaprds o alcopt@ imgnm tidce fberr ya23E@S8 s ofp anhpslxiostss

contai ning the ahove ingredients in each tablet were prepared by

formul ati on AELRIGS RN 2o &G HIEF | (FExeaeler 21df GomdedRded i cal

type D crystals of anhydrous aripirazole were subjected
40°C/75%RH for 2 weeks, then the dissolution rates of
the tablets obtained 60 minutes after the test at pH
10 4.0 were not substantially lowered.
As can be seen clearly from the data shown in
Table 6, when 30 mg tablets (Examples 22-d) and 22-e))
prepared from granules of conventional aripiprazole
hydrate being twice dried, and subjected to 40°C/75%RH
15 for 1 week, then the dissolution rates of the tablets
obtained 60 minutes after the test at pH 4.5 were the
dissolution rates to maintain maximum drug

concentration (Cmax).

20 Sample Preparation 1

Anhydrous Aripiprazole Crystals B 5 mg
Starch 131 mg
Magnesium stearate 4 mg
Lactose 60 mg

25 Total 200 mg




formul ation. 5 Sanple Preparation 2 Type C crystals of anhydrous
aripiprazole 5 ng Starch 131 ng Magnesium stearate 4 ng 10 Lactose 60 ng
Total 200 ng In accordance with an ordi nary nethod, tablet repar atj on,
cont ai ni ng the above-nentioned ingredients 15 per 1 tabl eltzﬁﬁ%eﬁ'&céég&;d.
Sanpl e Preparation 3 Type D crystals g{ogan_hydrous aripiprazole 5 ng Starch
131 ng 20 Magnesium stearate 4 ng La se 60 ng Total 200 ng In

accordance with an ordi%%g@tmaitﬁm%etthg%b%peoqr deibe t;g{ ning the
above-nentioned ingredients per 1 tablet was prepared. 12 cenber 2005 -

103  Sanpl e Reparaididit e degened aig;s R rrRN AR A HAH Praehe 5 Ny
Starch 131 ng Magnesium stearate 4 ng Lactose 60 ng Total 200 ng In
accor dance witlch cave erdilnaiy iretdmed arttaklfetphpireRaeattiaal contai ning the
above- nentioned ingredients

formulation.
5
Sample Preparation 2
Type C crystals of anhydrous aripiprazole 5 mg
Starch 131 mg
Magnesium stearate 4 mg
10 Lactose 60 mg
Total 200 mg

In accordance with an ordinary method, tablet
preparation, containing the above-mentioned ingredients

15 per 1 tablet was prepared.

Sample Preparation 3

Type D crystals of anhydrous aripiprazole 5 mg

Starch 131 mg

20 Magnesium stearate 4 mg
Lactose 60 mg

Total 200 mg

In accordance with an ordinary method, tablet
25 preparation, containing the above-mentioned ingredients

per 1 tablet was prepared.



10 per 1 tablet was prepared. Sanple Preparation 5 Type F crystals of
anhydrous aripiprazole 5 ng Starch 131 ng 15 Magnesium stearate 4

Lactose 60 ng Total 200 ng In accordance with an ordinary netho g&%ft
20 preparation, containing the above-nentioned ingredients ! WmﬁmFé

was prepared. Sanple Preparation 6 I%g G crystal s of anhydrous
aripiprazole 5 ng 25 Starch 131 ng gﬁesiunlstearate 4 ng Lactose 60 ny

Total 200 ny %gmggge@Q%#a%Qngn %04 In accordance with an ordinary nethod,
tabl et prepa e above-nentioned ingredients per 1

tabl et was prepar egped EF@rr@?‘é|t@tllso%fE>é@1'F®|d%o-ﬁ|&e arQlpliPMang 18xanpl es r&%ed

ari pi prazole drug substance nmade by first mlling or pulverizing t
conventional hydratareh aripiprazole and then heating it to figzimge

anhydrous form (Anhydrous Aripiprazole 10 Crystals B). Fornulatlon Exanpl e
1 Flash-nelt tabl Bagnesiempseparadeas foll ows: 15 | ntragranul atidomig

5 Lactose 60 mg

Total 200 mg
In accordance with an ordinary method, tablet
preparation, containing the above-mentioned ingredients

10 per 1 tablet was prepared. -

Sample Preparation 5

Type F crystals of anhydrous aripiprazole 5 mg
Starch 131 mg
15 Magnesium stearate 4 mg
Lactose 60 mg

Total 200 mg
In accordance with an ordinary method, tablet
20 preparation, containing the above-mentioned ingredients

per 1 tablet was prepared.

Sample Preparation 6

Type G crystals of anhydfous aripiprazole 5 mg
25 Starch 131 mg
Magnesium stearate : - 4 mg
Lactose : 60 mg

Total 200 mg



| ngr edi ent Percent w wMy. per tablet Xylitol (300) Xylisorb2652 Avicel (r) PH
1021224 Cal cium Silicate43.3586.7 Crospovi done36 Anorphous silica24
Aspartame24 WIld cherry flavor0.150.3 Tartaric acid24 ACﬁizh;ane K%%
Magnesi um st ear at e0. 250. 5 Total wei ght92.75185.5 12 Dece CSTHR- 965
The ingredients except for the nagngsigg1_stearate were blended in a
commercial V-blender in geonetric proportions for 5 mnutes each until al

were added. The nagnesju wgghtgﬁn a4¢gdrandeth8a> AhxiHEe
bl ended for an additio%glgFﬁéggéﬁ?ﬁutes. The0 blenﬁgd ?ornufation was

conpact ed at @epgféﬁyeﬁ,0E0§9a1§§n§gEﬁengbbeeaméﬁanaﬁ@uaﬁng@aaaahas
equi pped mnt% an orifice such thatf the conpacts therefromare in the form
of ribbons. Jhg 1ibbenetwere paspadetibrough a 30 10 nesh (600 nicrons)
screen to formstable granules of about 150 to 400 m crons.
Extragranul ati on I ngredients: |ngredi entPercent w wWy. per tablet
I ntragranul ati on92. 75185. 5

5 Formulation Example

The following examples used aripiprazole drug
substance made by first milling or pulverizing the
conventional hydrate of aripiprazole and then heating
it to form the anhydrous form (Anhydrous Aripiprazole

10 Crystals B).

Formulation Example 1

Flash-melt tablets were prepared as follows:

15 Intragranulation:

Ingredient Percent w/w m%gbf:?:
Xylitol (300) Xylisorb 26 52
Avicel® PH 102 12 24
Calcium Silicate 43,35 86.7
Crospovidone 3 6
Amorphous silica 2 4
Aspartame 2 4
Wild cherry flavor 0.15 0.3
Tartaric acid 2 4
Acesulfame K 2 4
Magnesium stearate 0.25 0.5
Total weight 92.75 185.5




Avi cel (r) PH 20036 Crospovi done48 Magnesi um st earate0.250.5 Tot al

wei ght 100200 15 The intragranul ati on was placed in the blender and the
Avicel (r) PH 200 and crospovi done added thereto and bl en Sﬁ¥pr fi

m nutes. The nagnesium stearate was then added and the ni Smﬁpéﬁggd f or
an 20 additional three mnutes to formthe final blend. Tablets conpressed
therefrom had a breaking force of Z.QOQP‘(3.5 SCU) and disintegrated in 10
seconds in 5 12 Decenbih 2005 - 106t m__of gater. Lhe flnal .bl end
formul ati on denonstr at ERBEPPERPLE XTSRS WL & TGP SEREM pr obl ens

A cel (r) ProTeatRsE PRES KT Fa&r%h%%‘a?‘?gﬁl"%“ﬁg%é AoFesrti®atbo for the
ext ragr anul aien Logr g;csghrtﬁpp@ ged theaualist Lok Lhe nesuhl gatel abl ets.

Formul ati on Bxam 16 2 et's contalnlng a conbination 10 of

two grades o ciu [ r L e S | 1 r anul ati on:
IngredlentPe%cggb m/&k% hégﬁ%§1Wﬁe?t§y???%|@ %ngkﬁyﬁgg%9b5%§2%%%lcel(r) PH

1021224 Cal chyme3h-bi 63kBded for an additional three minutes. The

blended formulation was compacted at a pressure of 30-
35 kgF/cm? in a commercial compactor equipped with an
orifice such that the compacts therefrom are in the
form of ribbons. The ribbons were passed through a 30
10 mesh (600 microns) screen to form stable granules of

about 150 to 400 microns.

E lation I i )

Ingredient Percent w/w Vfgbfgﬁf
Intragranulation 92.75 185.5
Avicel® PH 200 3 6
Crospovidone 4 3]
Magnesium stearate 0.25 0.5
Total weight 100 200

15
The intragranulation was placed in the
blender and the Avicel® PH 200 and crospovidone added
thereto and blended for five minutes. The magnesium
stearate was then added and the mixture blended for an
20 additional three minutes to form the final blend.
Tablets compressed therefrom had a breaking force of

2.3 kP (3.5 SCU) and disintegrated in 10 seconds in 5



(crystalline, alpha 33.3566.7 triclinic) Hubersorb 600 NF (anorphous

cal cium 1020 silicate) Crospovi done36 Anorphous silica24 Aspartane24 WIld
cherry flavor0.150.3 Tartaric aci d24 Acesul fane K24 Magnesi um

stearate0. 250. 5 Total wei ght92.75185.5 12 Decenber 2005 - 1@Pecqmper 2005

I ngredi ents except for the nmagnesium stearate were blended in a comerci al
V- bl ender in geonetric proportions for0% i nutes each until all were

added. The magnesi.um_st ear a add and .t he m.xture bl ended for an
additi onal t et HELES - Th@em%fl&ﬁgegﬂﬁ PSR S %%é&%eéﬁd
screened to f I anul.es _in or.dan w th e_procedure of
For mul ati on E%%g%ﬁzgﬁe %&%Exgggnggﬁuf%%%;Ogﬁoﬁﬁgfekfgkpgﬁgwﬁpc as
Ingred'entperﬁﬁ@bpﬁ%ﬁﬁaegﬁping and sticking. It has been found that
utilizing Avicel® PH 102 for the intragranulation and

5 Avicel® PH 200 for the extragranulation ingredient

enhanced the quality of the resultant tablets.

Formulation Example 2
Flash~-melt tablets containing a combination

10 of two grades of calcium silicate were prepared as

follows:
Intragranulation:
. Mg. per
Ingredient Percent w/w tablet

Xylitel (300} Xylisorb 26 52
Avicel® PH 102 12 24
Calcium Silicate

(crystalline, alpha 33.35 66.7
triclinic)

Hubersorb 600 NF

(amorphous calcium 10 20
silicate)

Crospovideone 3 6
Amorphous silica 2 4
Aspartame 2 4
Wild cherry flavor 0.15 0.3
Tartaric acid 2 4
Acesulfame K 2 4
Magnesium stearate 0.25 0.5
Total weight 92.75 185.5




tablet Intragranulation92.75185.5 Avicel (r) PH 20036 Crospovi done48
Magnesi um st ear at e0. 250. 5 Total wei ght 100200 The intragranul ati on was

pl aced in the blender and the Avicel (r) PH 200 and crospoyj done .ad 15
thereto and bl ended for five minutes. The nmagnesium stear%éﬂembefggﬁs

added and the nmixture blended for an additional three minutes to formthe
final blend. Tablets conpressed t hete}¥dnThad a breaking force of 2.0 kP

(3.1 SCU) and disintegrated in 10, seconds in 5. 20 or . 12
(30 S 0 T St A SEEeng e ST L holebets 12 oxcenter

e B S Sl i B LR S B
Cr ospovi doneB%e&%?B%%u%r%P?%%ggﬁgL\%Bglr_l ;ﬁégﬁgﬁﬁlﬁsgﬁg}%Lgfgggfgéggo 3
added. The magnesium stearate was added and the
5 mixture blended for an additional three minutes. The
blended formulation was compacted, and screened to form

stable granules in accordance with the procedure of

Formulation Example 1.

1OExuag1;amllgLicin_Lng.r_e_<ii§ma;

Ingredient Percent w/w %iﬁﬂiif
Intragranulation 92.75 185.5
Avicel® PH 200 3 6
Crospovidone 4 8
Magnesium stearate 0.25 0.5
Total weight 100 200

The intragranulation was placed in the
blender and the Avicel® PH 200 and crospovidone added
15 thereto and blended for five minutes. The magnesium
stearate was then added and the mixture blended for an
additional three minutes to form the final blend.
Tablets compressed therefrom had a breaking force of

2.0 kP (3.1 SCU) and disintegrated in 10 seconds in 5

20 ml of water.




Tartaric aci d24 Acesul fane K24 Magnesi um st ear at e0. 250.5 Tot al

wei ght 94. 4188. 8 The ingredi ents except for the magnesium stearate were

bl ended in a commercial V-blender in 10 geonetric proportions for 5 _m putes
each until all were added. The magnesi um stearate was addbdDserankesg005

m xture bl ended for an additional three m nutes. The bl ended fornulation
was conpacted, and screened to form ~st@bl e granul es in accordance with the
procedure of 15 Fo L ati gn_Exanple 1. 12 Decenber 2005 - 109 aura

t nar eai enc | . per tablet Intragranul ati on94.4188. 8

[ | 2001.12.2 ' ' , 0.51 T
Aricel (1) o 2001, 12.2 @ gspeyt donedss Wbaneslum atgst stegi st Tongl
Avi cel PH 0 ' - d b fi
vt cel (1) P 200, godchosopyidene adlst Lbeslopgpdiblendedytart.iive

an additional three mnutes to formthe final blend. Tablets conpressed
therefrom had a breaking force of 10 2.0 kP (3.1 SCU) and disintegrated in

10 secondssi N ®tragranulation

Ingredient Percent w/w %iﬁxﬁif
Aripiprazole 15 30
Xylitol (300) Xylisorb 25 50
Avicel® PH 102 6 12
Calcium Silicate 37 74
Crospovidone 3 6
Amorphous silica 2 4
Aspartame 2 4
Wild cherry flavor 9.15 0.3
Tartaric acid 2 4
Acesulfame K 2 4
Magnesium stearate 0.25 0.5
Total weight 94.4 188.8

The ingredients except for the magnesium
stearate were blended in a commercial V-blender in
10 geometric proportions for 5 minutes each until all were
added. The magnesium stearate was added and the
mixture blended for an additiocnal three minutes. The
blended formulation was compacted, and screened to form
stable granules in accordance with the procedure of

15 Formulation Example 1.



m of water. Fornulation Exanple 4 Flash-nelt tablets containing

ari piprazole 15 were prepared as follows: 12 Decenber 2005 - 110 1In ag an
ul a ion: IngredientPercent wwWy. per tablet AripiprazoleQ,51 Xylitol
(300) Xylisorb2754 Avicel (r) PH 1021224 Cal cium Sili cat e42§3Q§°6é'b6r\30(%ne36
Anor phous silica24 Aspartane24 WIld cherry flavor0.150.3 Tartaric acid24
Acesul fane K24 Magnesi um st ear at e0. 250: 189Tot al wei ght 92. 9185. 8 The

i ngredi ents except for he., . 5 stearate were blended in a
conmerci al V- ffendsd HgeoftE L toithi-titons for 5 minutes each until al
were added. The nagne5|un1stearate was added and the m xture bl ended for

an additionalthree mnutes.  The blended formilation was conpacted, and
screened to form 10 shakkeighanul es in| aeoganGe/with ﬂﬁk-?ﬁb&edU'e of
For nmul ati on Eganml e..] 12 Decenber 2005 tablet
Intragranulation 94.4 188.8
Avicel® PH 200 1.1 2.2
Crospovidone '4 g
Magnesium stearate 0.5 1
Total weight 100 200

The intragranulation was placed in the
5 blender and the Avicel® PH 200 and crospovidone added
theretoc and blended for five minutes. The magnesium
stearate was then added and the mixture blended for an
additional three minutes to form the final blend.
Tablets compressed therefrom had a breaking force of
10 2.0 kP (3.1 SCU) and disintegrated in 10 seconds in 5

nl of water.

Formulation Example 4
Flash-melt tablets containing aripiprazole

15 were prepared as follows:



rauranu anion - 111

eaten | ngredi ent Percent ww\Wy. per tabl et

I ntragranul ation92.9185.8 Avicel (r) PH 2002.65.2 Crospovi done48 Magnesi um

st earat e0. 51 Tot al

bl ender and the Avicel (r) PH 200 and crospovi done added
The magnesi um stearate was then added and the
ninutes to formthe final

bl ended for five m nutes.
m xture bl ended for an additional

t hr &0

wei ght 100200 The intragranul ation was placed in the 5
t AdRacembpr005

bl end.

Tabl ets conpressed therefromhad a breaking force of 10 2.3 kP (3.5 SCU)
and disintegrngﬁagﬁaEﬁigéﬁﬁﬂﬂs in5 m of water. -

CLAIM5S 1. Hydrate A of aripiprazole wherein.

12 Decenber
said Hydrate A has a powder

sane_as the

substantiall y 1 he

2005 -112

X-ray diffraﬁgkgn—speffr“"1mh'Ph s
fol |l ow ng powder Xx-rapgrdafEnaction spe@@&@@h%h@w@ iln F@gthQE particul ar
i nfrared absp« pf on—bands -at QQL—\‘I 2 771 13077 . 14 c? Qb7R 1187, 963
and 784 cm 1] mhipibeatdié KBr) spectrun1 an emndet herm c curye which i s
subst anti al | y

Xylitol (300) Xylisorb 27 54

Avicel® PH 102 12 24

Calcium Silicate 42 84

Crospovidone 3 6

Amorphous silica 2 4

Aspartame 2 4

Wild cherry flavor 0.15 0.3

Tartaric acid 2 4

Acesulfame K 2 4

Magnesium stearate 0.25 0.5

Total weight 92.9 185.8

The ingredients except feor the magnesium

5 stearate were blended in a commercial V-blender in
geometric proportions for 5 minutes each until all were
added. The magnesium stearate was added and the
mixture blended for an additional three minutes. The
blended formulation was compacted, and screened to form

10 stable granules in accordance with the procedure of

Formulation Example 1.



the sane as the thernogravinetric/differential thermal analysis (heating
rate 5CG mn) endothermc curve shown below shown in Figure 1; and a nmean
particle size of 50 pmor less. 2. Hydrate A of aripiprazol e accordin

claim 1, wherein said Hydrate has a nean particle size radgdecemb 5‘62(1%6

pm 3. A process for the preparation of Hydrate A wherein said process
conprises mlling Conventional Hydraté to~a mean particle size of 50 pm or
l ess. 4. A prcessacco d| ng to cI a| m 3, wherein said mlling is perforned

by an atoni zer of 5000- 15000 rpm for the main
axis, a feed rotatlon of 10 30 rpmand a screen hole size of 1-5 mm 5.
Fwdrate A of _aripiprazole nmade hy a process according to claim3 or 4. 12

Decenber 2005 - 113 I18gr8HERKRI azol e dr uge S3t anGe of My roscopicity
wher ei n sai dilow hygroscopicity is a Imisture content otablefos or| | ess

after placi nglﬁgtg rgﬁugagygﬁt ance for| 24 hgures in a desjiggaf or nmaj ntai ned
at a tenperapu-pe—oiGQC.aad_a_hum_dJ_Ly_mzﬁl of 1009 7 Anhydraus

Ari pi prazol el &ryséabspB hawi ng | ow hyjgroscaopigity ereim,said | ow
hygr OSCOpi Cikt : Ss—a nMoiStur e cont-ent-lof 0 _40% or | elss a,f_t_e_r_p_l__ac_]_ng sai d
drug substan @r&@poeﬂdb@grs n a desiccator gmaintained atga tenperature of
60C and a hulr—di ty l evel—o0f—100% S IAri nl pra azole Fug stbhst ance lof | ow
hygr oscopi ci fyageeot adingt &orgtai m 6, Wherel m.$ai d | gw 1

Total weight 100 200

The intragranulation was placed in the
5 blender and the Avicel® PH 200 and crospovidone added
thereto and blended for five minutes. The magnesium
stearate was then added and the mixture blended for an
additional three minutes to form the final blend.
Tablets compressed therefrom had a breaking force of
10 2.3 kP (3.5 SCU) and disintegrated in 10 seconds in 5

ml of water.



hygroscopicity is a noisture content of 0.10%or less after placing said
drug substance for 24 hours in a desiccator nmaintained at a tenperature of
60C and a humdity level of 100% 9. Anhydrous Aripiprazole Crystals B
having 1 ow hygroscopicity according to claim7, wherein sdRdacgmper 2005
hygroscopicity is a noisture content of120 10% or less after placing said
drug substance for 24 hours in a desiccator nmaintained at a tenperature of
60C and a humdity level of 100% 10. Anhydrous Aripiprazole Crystals B

wherein sgi stals will not substantially convert to a hydrous form of
ari pi praz ﬂA; 4 properly stored under a relative humdity (RH) of 60 %
and at a tenperature of 12 Decenber 2005 -114 25-C, even for an extended

period being not |ess firatde A eSf Sarifiprafyls oulse Aéimi 95pdolipdfavstals B
wherein said Cystals B have a powder x-ray diffraction spectrumwhich is
substanti al lay Hdwe sanme as the foll ow ng powder x-ray diffraction spectrum
shown in Figure 5; a particular infrared absorption bands at 2945, 2812,
1678, 1627, 1448, 1377a ddwder A6trapnddiTBrachionnspéetiin(WBighspectrum an
endot herm ¢ peak near about 141.5C in thernogravinetric/differential
thermal analgshstaiietdally thatsand/ asnfheafidldowbndopbedercxpeaig near about

140.7C in
~diffraction spectrum shown in Figure 3;
particular infrared absorption bands at 2951,
2822, 1692, 1577, 1447, 1378, 1187, 963 and 784 cm™!® on
the IR (KBr) spectrum;
an endothermic curve which is substantially
the same as the thermogravimetric/differential thermal
analysis (heating rate 5°C/min) endothermic "curve shown
below shown in Figure 1; and
a mean particle size of 50 pm or less.
2. Hydrate A of aripiprazole according to claim
1, wherein said Hydrate has a mean particle size range
of 36 to 14 pm.
3. A process for the preparétion of Hydrate A
wherein said process comprises milling Conventional
Hydrate to a mean particle size of 50 um or less.
4, A process according to claim 3, wherein said
milling is performed by an atomizer using a rotational
speed of 5000-15000 rpm for the main axis, a feed
rotation of 10-30 rpm and a screen hole size of 1-5 mm.
5. | Hydrate A of aripiprazole made by a proceés

according to claim 3 or 4.



differential scanning calorinmetry (heating rate 5C/ mn). 12. Anhydrous

Ari pi prazole Crystal B according to claim1l, wherein said Crystals B have
a nmean particle size of 50 pmor |ess. 13. Anhydrous Aripiprazol e t al
B according to claim 12, wherein said Crystals B have a néghmB%P??gké§
size of 30 pmor |ess. 14. Anhydrous_Ayipi prazole Crystals B according to
claim1l, wherein said Crystals B have | ow hygroscopicity and its npisture
content is 0.40%or less after placing a drug substance of said Crystals B
for 24 12 Decenber 2005 -115 hours in a desiccator maintained at a
tenperaturg of 60C ardpapharicdiet Wrligvehbekah@e%w 13 owAnhydr ous
Aripiprazole Crystals B according to claim 14, wherein said Crystals B
have | ow hygrescopicity shéretis maiist Lo tGggrestopicdtlO%som | ess after

pl acing a drug substance of said Crystals B for 24 hours in a desiccator
mai nt ai ned mati stutrempendemte odf 0.0 and lasbsurifdietry pllevdlngofsai@% 16. A
process for the preparation of Anhydrous Aripiprazole Crystals B wherein
sai d processupmmtistencendatr ?d Aadysispriay @l deljidicateorAmatintadngedocess for

t he preparation of Anhydrous Aripiprazole Crystals B according to claim

16, wherei mt Saitempegedsrec @fpradkds anshtd mypmAdigivpAersile afy A at
90-125C for_ about 3-50 hours. 18. A process for the preparatiaon of
Anhydrous 7- - Anhydrous Aripiprazole Crystals B having low

hygroscopicity wherein said low hygroscopicity is a
moisture content of 0.40% or less after placing said
drug substance for 24 hours in a desiccator maintained
at a temperature of 60°C and a humidity level of 100%.
8. Aripiprazole drug substance of low
hygroscopicity according to claim 6, wherein said low
hygroscopicity is a moisture content of 0.10% or less
after placing said drug substance for 24 hours in a
desiccator maintained at a temperature of 60°C and a
humidity level of 100%. .

9. Anhydrous Aripiprazole Crystals B having low
hygroscopicity according to claim 7, wherein said low
hygroscopicity is a moisture content of 0.10% or less
after placing said drﬁg substance for 24 hours in a
desiccator maintained at a temperature of 60°C and a
humidity level of 100%.

10. Anhydrous Aripiprazole Crystals B wherein said
Crystals will not substantially convert to a hydrous
form of aripiprazole when properly stored under a

relative humidity (RH) of 60 % and at a temperature of



Aripiprazole Crystals B according to claim 16, wherein said procesé
conpri ses heating Aripiprazole Hydrate A at 100C for about 18 hours. 19. A

process for the preparation of Anhydrous Aripiprazole Cry | s B, acgardi ng
to claim 16, wherein said process conprises heating Awipié%i%ﬁ?@b@Vﬁﬁgte A

at 100C for about 24 hours. 20. A preggss for the preparation of -Anhydrous
Aripi prazole Crystals B according to claim 16, wherein said process

conpri ses heating Aripiprazole Hydrate A at 12 Decenber 2005 -116 1200C for
about 3 hours. 21. A process for the preparation of Anhydrous Ari piprazole

Crystals B agcording to claim16 erei.n_ .sai raees Lseg heating
Ari pi prazoke FWd?ﬁ?g AOTt §p ﬁﬁiﬁpd%g H% %gdaﬁeﬁBgcgggl g%ggﬁ ? addi ti onal
heating for about 3 hours at 120C. 22. The Anhydrous Ari pi prazole Crystals
B accordi #§2Fd-any one of clainms 10-15 nade by a process conprising

heati ng Aripiprazol e r f . 8 =9 2R WPeecial savwad by
additionalﬁﬁeating féﬁﬁgg%%?sAgrggﬁggngl%z85§%23. The Anhidrous '

Ari pi prazol.e aks according to any one of clainms 10-15 fornﬁlated
w th one gfyg%%ggp?apgggéutically acceptabl e carriers. 24. The Anhydrous

Aripiprazole Crystals %ompr}@uf_g}_\, topi fof e g P f et edre dwivigth done or nore
phar maceutical ly acceptable carriers to forma solid oral tablet.

substantially the same as the following powder Xx-ray
diffraction spectrum shown in Figure 5;

a particular infrared absorption bands at
2945, 2812, 1678, 1627, 1448, 1377, 1173, 960 and 779
cm™! on the IR (KBr) spectrum; R

an endothermic peak near about 141.5°C in
thermogravimetric/differential thermal analysis (heating
rate 5°C/min); and

an endothermic peak near about 140.7°C in
differential scanning calorimetry (heating rate
5°C/min).
12. Anhydrous Aripiprazole Crystal B according to
claim 11, wherein said Crystals B have a mean particle
size of 50 pm or less.
13. Anhydrous Aripiprazole Crystal B according to
claim 12, wherein said Crystals B have a mean particle
size of 30 um or less.
14. Anhydrous Aripiprazole Crystals B according to
claim 11, wherein said Crystals B have low
hygroscopicity and its moisture content is 0.40% or less

after placing a drug substance of said Crystals_B for 24



25. The Anhydrous Aripiprazole Crystals B according to claim 23 fornul at ed
with one or nore pharmaceutically acceptable carriers to forman oral
flashnmelt tablet. 26. A process for the pharmaceutical solid oral
preparation conprising Anhydrous Aripiprazole Crystals B deDererber?00P ai m

14 and one or nore pharmaceutically _aggeptable carriers, wherein said
process conprises 12 Decenber 2005 -117 heating Aripiprazole Hydrate A

defined in claiml1. 27. A process for the pharnaceutical solid oral
preparation according to cl ai m 26, mherein sai d process conprises heating

Aripi prazole Hydrate A defined.in ai m 0:1 gt 3-50 hours.
28. A prod@%@r$o%ntﬁedﬁﬁhFﬁ%E%ﬁtW%é? §6PF§ 8& g te%é%%%gﬁlon conpri si ng

phal maceut $0 o] SaaEcBRELITEY chPF b 6° GREPEI n sal O process CompriS6s.

eréin said process conprises

phar maceut oal - sol | GPOPAREORPcpaFRt PEAZRIeC FAFRE e D) 2PesRuRe £ T o2

sol i d*8 on according to claim28, wherein said

50- 105C f P RbBuL 3. BDoFAARs 28 CRARSRASLS Rer e prazole G ystale B vher

ars rous Aripiprazole Crystals B wherein

said Crystal t 2RI bl teQRy idntleata iy 0r.00% orormsef
ari pi prazo &9 Scoéﬁgggységgtgﬁgd Eﬁéér a relatlv; humdity (RH of 60 %

f‘ﬂg na’; a L%‘H&%&%‘i iy 223Fuge¥ebsitangd) oixtserided nyeitiades [Beifug 120t | ess
hours in a desiccator maintained at a temperature of
60°C and a humidity level of 100%.
16. A process for the preparation of Anhydrous
Aripiprazole Cryétals B wherein said process comprises‘
heating Aripiprazole Hydrate A.
17. A pfocess for the preparation of Anhydrous
Arijipiprazole Crysﬁals B according to claim 16, wherein
said process comprises heating Aripiprazole Hydrate A at
90-125°C for about 3-50 hours.
18. A procesé forrthe preparation of Anhydrous
Aripiprazole Crystals B according to claim 16, wherein
said process comprises heating Aripiprazole Hydrate A at
100°C for about 18 hours.
19. A process for the preparation of Anhydrous
Aripiprazole Crystals B according to claim 16, wherein
said process comprises heating Bripiprazole Hydrate A at
100°C for about 24 hours.
20. A process for the preparation of Anhydrous

Aripiprazole Crystals B according to claim 16, wherein

said process comprises heating Aripiprazole Hydrate A at



31. Anhydrous Aripiprazole Crystals B wherein said Crystals wll not
substantially convert to a hydrous form of aripiprazole when properly
stored under a relative humdity (RH) of 75 % and at a te eratu

40C, even for an extended period being not |ess than £¥mm¥gmﬁg@énber
2005 - 118 32. Anhydrous Aripiprazolegigrystals B haV|ng aI

physi cochem cal properties defined in clains 11 and 30. 33. Anhydrous
Aripiprazole Crystals B having all physicochem cal properties defined in
clainms 11 and 31. 34. The Anhydrous Aripiprazole Crystals B according to

cl ai m 32 qgg§a%ffgfnggg§¥lymﬁ&hgge or nore pharmaceutically acceptable

carriers. he Anhydrous Aripiprazole Crystals B according to claim 34

fornul at edyyi t h one RrpFOEEss PHSE MBEQUbEphLYL BEtept abhikydaousers to forma
solid ora% tabl et. é? The Anhydrous Aripiprazole Crystals B according to

clai m 34 farpigtgeové tbrpseads Boaecopliingateutiafhl y6acebprabhe carriers
to forman oral flashnelt tablet. 37. The use of Anhydrous Ari piprazole
Crystal s BsafarptbeesanobmptiisesoheatdnggAtopiphezolealiygnatef A central
system di sorder. 38. The use of Anhydrous Aripiprazole Crystals B for the

manuf act ur €o@f anodt ugy8f bourheatr d80nentodflowedhbyopAdahianadg. The use of
Anhydrous Aripiprazole Crystals B
heating for about 3 hours at 120°C.

22. The Anhydrous Aripiprazole Crystals B
according to any one of claims 10-15 made by a process
comprising heating Aripiprazole Hydrate A for about 18
hours at 100°C followed by additional heating for about
3 hours at 120°C.

23. The Anhydrous Aripiprazole Crystals B
according to any one of claims 10-15 formulated with one
or ﬁore pharmaceutically accebtable carriers.

24. The Anhydrous Aripiprazole Crystals B
according to claim 23 formulated with one or more
pharmaceutically acceptable carriers to form a solid
oral tablet.

25. The Anhydrous Aripiprazole Crystals B
according to claim 23 formulated with one or more
pharmaceutically acceptable carriers to form an oral
flashmelt tablet.

26. A process for the pharmaceutical solid oral
preparation comprising Anhydrous Aripiprazole Crystals B
defined in claim 14 and one or more pharmaceutically

acceptable carriers, wherein said process comprises



for the manufacture of a drug for the treatnent of bipolar disorder. 40.
The use of Anhydrous Aripiprazole Crystals B for the manufacture of a drug
for the treatnent of 12 Decenber 2005 119 intractable (drug-resi tent
chronic) schizophrenia with cognitive inpairnent or intraé2£ﬁ¥@n‘ﬂ2005
(drug-resistant, chronic) schizophrenijg_w thout cognitive inpairnment. 41.
The use of Anhydrous Aripiprazole Crystals B for the manufacture of a drug
for the treatnment of autism Down's syndrone or attention deficit
hyperactivity disorder (ADHD). 42. The use of Anhydrous Ari piprazole

Ccrystals BnobohnbhR ARIKIAGHEE iBfa:Aull 40 el e sh @aliirfl of Al zheimer: s

di sease, Par |ns ease or neur o egenerative di seases. 43. The

use of Anhygrous Aripgj @&%@s% @S ttHeS PRarkilce 8 JANWAGIHIGR A a drug for
the treatment of paniC, obsessive conpul sive disorder (OCD), sleep

di sorders, ks tde WREd RILnlteP Al 30 & g Wthe ESRENISRT o rot¥B i Ng,
noti on sickneSs, obesity, mgraine or cognitive inpairnment. 44. The use of

Anhydr ous 'ﬁrdrr@iriirs%%ml‘ﬁea@f:}fﬁj alrsi B priafo ieheiymnideadt Wt iafed idrug for the
treatment of anxiety, depression or mania. 45. The use of Anhydrous

Ari pi prazole aGmny 9t alts B-Fa5°a hipmehdwtctins dfowmsrug for the treatnment or

prevention of schizophrenia and the synptons associated wth

schi zophr ergta. A process for the pharmaceutical solid oral
preparation comprising Anhydrous Aripiprazole Crystals B
defined in claim 15 and one or more pharmaceutically
acceptable carriers, wherein said process comprises
heating Aripiprazole Hydrate A defined in claim 1.
29. A process for the pharmaceutical solid oral
preparation according to claim 28, wherein said process
comprises heating Aripiprazole Hydrate A defined in
claim 1 at 90-125°C for about 3-50 hours.
30. Anhydrous Aripiprazole Crystals B wherein said
Crystals will not substantially convert to a hydrous
form of aripiprazole when properly stored under a
relative humidity (RH) of 60 % and at a temperature of
25°C, even for an extended period being not less than 1
year.
31. Anhydrous Aripiprazole Crystals B wherein said
Crystals will not substantially convert to a hydrous
form of aripiprazole when properly stored under a
relative humidity (RH) of 75 % and at a temperature of
40°C, even for an extended‘period being not less than

0.5 year.



46. A drug for treating schizophrenia or synptons associated with

schi zophreni a, which conprises Anhydrous 12 Decenber 2005 -120 Ari pi prazol e
Crystals B in an anount effective to treat schizophrenia or_the synptons
thereof, in admixture with a pharmaceutically acceptabl e # D§esOErZ905 the
drug as clained in claim46, which isjjgontained in a comercial package
carrying instructions that the drug should be used for treating

schi zophrenia, or synptons thereof. 48. A process for the preparation of.
granul es, characterized by wet granul ating the Anhydrous Ari piprazole

Crystal s B.defined i | ai 4 ' i.ned s_at, 70 to 100C
ané sizing3§f, t hen ﬂ@%y%ﬁgh%hgrg%§E335%2%UF%?EgﬁqgoB?%Q%gb% ggéin. 49. A

rocess fo I .aLi,0 = r.act.Qriszed t anul atin
Phe anhyr SIYSTBOERAIEDRrap ARyl S rthAal KR 1l S Sy eni ati ng
obt ai ned granul es at afQ i3 oL30E AR pHatl@ idpy Al Hheviggt ha 1si zed

granul es at 70 to 100C agai n. 50. A'process for the pharnmaceutical solid

oral  prepyidididbcHetiiciat @rictRe-the diddfited AAdRGHY i1dalands i d oral
preparation conprising the Anhydrous Aripiprazole Crystals B defined in

claim 14 aryh one or THY @rii@rmaceWrigAlgnaAdee@mimalgamiers at 70 to
100C. 51. A process for the pharmaceutical solid oral preparation,

char act er i zestdndidtay/ ity ol gibaritacauti dornsdl dcbdnaltiprerparcat imsreonpri si ng

t he Anhydr ous ’ '
pharmaceutically acceptable carriers.
35. The Anhydrous Aripiprazole Crystals B
according to claim 34 formulated with one or more
pharmaceutically acceptable carriers to form a solid
oral tablet.
36. The Anhydrous Aripiprazole Crystais B
according to claim 34 formulated with one or more
pharmaceutically acceptéble carriers to form an oral
flashmelt tablet.
37. The use of Anhydrous Aripiprazole Crystals B
for the manufacture of a drug for the treatment of
central system disorder.
38. The use of Anhydrous Aripiprazole Crystals B
for the manufacture of a drug for the treatment of
schizophrenia.
39. The use of Anhydrous Aripiprazole Crystals B
for the manufacture of a drug for the tréatment of
bipolar disorder. |

40. The use of Anhydrous Aripiprazole Crystals B

for the manufacture of a drug for the treatment of



12 Decenber 2005 - 121 Aripiprazole Crystals B defined in claim115 and one
or nore pharnmaceutically acceptable carriers at 70 to 100C. 52. The

pharmaceutical solid oral preparation conprising the Anhy us
Aripiprazole Crystals B defined in claim14 and one or rm?é%ecember 2005

pharmaceutically acceptable «carriers,jjpherein said pharmaceutical solid
oral preparation has at |east one dissolution rate selected fromthe
group consisting 60% or nore at pH 4.5 after 30 mnutes, 70%or nore at pH
4.5 after 60 mnutes, and 55% or nore at pH 5.0 after 60 m nutes. 53. The

phar maceut i gal-a8ehibd 0l ah:ugﬂ-elé%fi%ﬂ:b@l& , €arphis)ngchieophpaiousith
Aripiprazole Crystals B defined in claim15 and one or nore

phar maceut iceghlhiy iseceppablrfentcans iiarsactadlei fdsagd resdsmacayt i cal solid
oral preparation has at |east one dissolution rate selected fromthe group
consi sti ng chb@¥nak ) nerkiabphdehis afittéowd0 cognidtios, it@iomemdre at pH 4.5
after 60 mnutes, and 55% or nore at pH 5.0 after 60 m nutes. 54.

Anhydr ous Arli.pi pr azolTheCupgst alfs ABhpdercsisn 2gdipd pre@pdtealGr vE tiedhvee Ba powder
X-ray diffraction spectrumshown in Figure 10; a particular infrared

absor pt i on fltendeamam@3et2BOPE B ua Iy e reeadment @f the | R (Kbr)
spectrum 12 Decenber 2005 -122 ) o
autism, Down’s syndrome or attention deficit

hyperactivity disorder (ADHD).

42. The use of Anhydrous Aripiprazole Crystals B
for the manufacture of a drug for the treatment of
Alzheimer’s disease, Parkinson’s disease or other
neurodegenerative diseases.

43. The use of Anhydrous Aripiprazole Crystals B
for the manufacture of a drug for the treatment of
panic, obsessive compulsive disorder (OCD), sleep
disorders, sexual dysfunétion, alcohol and drug
dependency, vomiting, motion sickness, obesity, migraine
or cognitive impairment.

44, The use of Anhydrous Aripiprazole Crystals B
for the manufacture of a drug for the treatment of
anxiety, depression or mania.

45, The use of Anhydrous Aripiprazole Crystals B
for the manufacture of a drug for the treatment or
prevention of schizophrenia and‘the symptoms associated

with schizophrenia.

46. A drug for treating schizophrenia or symptoms

associated with schizophrenia, which comprises gph¥Qrous




an endot herm c peak near about 150.2C in thernogravinetric/differential

thermal analysis (heating rate 5C mn); and a solid 13C NVR spectrum
havi ng characteristic peaks at 32.8 ppm 60.8 ppm 74.9 p

104, 9
152.2 ppmand 175.2 ppm 55. Anhydrous Aripiprazole Crystggbemﬁ’@rzgﬁg]
said Crystals D have a powder x-ray .dbpf.-raction spectrum shown in Figure

15; a particular infrared absorption bands at 2946, 1681, 1375, 1273,

and 862 cm-1 on the IR (Kbr) spectrum an endotherm c peak near about
136.8C and 141.6C in thernogravinetric/differential thermal analysis

(heating r%&?pi AAWte A S0 iH BGINMRSRACE e dem G & hareand er i st
peaks at 32.1°p

and 174. 1 pRiR;i RfHh AHVAIOHSHY | pifated ecHEysdf) sk adieleiursaiith

1175

iC

m 62.2 ppm 66.6 ppm 104.1 ppm 152.4 ppm 158.4 ppm

.Crystals E have 'a powder x-ray diffraction spectrumshown in Figure 20; a

particul ar § HHamettabsosll pradesstablie COX8en®817, 1686, 1377, 1202,
and 774 cnll on the IR (Kbr) spectrum and 12 Decenber 2005 -123 an
endot her mi capeak nearThbdoditud 46s 56 a imed hien nobabei €1 rwvkcich firenti al
t hermal anal ysis (heating
contained in a commercial package carxying instructions
that the drug should be used for treating schizophrenia,
or symptoms thereof.
48. A proCess for the‘prepafation of granules,
characterized by wet granulating the Anhydrous
Aripiprazole Crystals B defined in claim 14, drying the
obtained granules at 70 to 100°C and sizing it, then
drying the sized granules at 70 to 100°C again.
49, A process for the preparation of.granules,
characterized by wet granulating the Anhydrous
Aripiprazole Crystals B defined in claim 15, drying the
obtained granules at 70 to 100°C and sizing it, then
drying the sized granules at 70 to 100°C again.
50. A process for the pharmaceutical solid oral
preparation, characterized by drying a pharmaceutical
solid oral preparation comprising the Anhydrous
Aripiprazole Crystals B defined in claim 14 and one or
more pharmaceutically acceptable carriers at 70 to
lOQ°C.
51. A process for the pharmaceutical solid oral

preparatibn, characterized by drying a pharmaceutical

solid oral preparation comprising the Anhydrous

969



rate 5C/ mn). 57. Anhydrous Aripiprazole Crystals F wherein said Crystals
F have a powder x-ray diffraction spectrumshown in Figure 24; a particular
i nfrared absorption bands at 2940, 2815, 1679, 1383, 1273, 1177, 1035, 963
and 790 cm 1 on the IR (Kbr) spectrum and an endot her ni c 1p&srember208pout
137.5C and 149.8C in theranravinet[i§(gifferential thermal anal ysis
(heating rate 5C/ mn). 58. Anhydrous pi prazole Crystals G wherein said
Crystals G have a powder x-ray diffraction spectrumshown in Figure 28; a
particular infrared absorption bands at 2942, 2813, 1670, 1625, 1377,

1195, 982 ANLRLE0Ld Aolles LR MBI DRFILI N a0e Bhqchdtgerm ¢ peak

near abo exot herm ¢ peak ar oun

t her nogr avj rd | | fd, JheLsplppalysisershgat1hocbate 5C/ min).

59. A proéggggf%ﬁgfﬁ%ééﬁﬁféﬁ££%ydro S A«ipiprazo?é Crystals C according to
cl ai m 54, ?@@ﬁépterized by 12 Decenber 2005 -124 heating Anhydrous
Aripiprazole Crystals at a tenperature higher than 140C and | ower than

150C. 60. Approcess tRE pPhepPRabagt ABAYdsOVUSdAbEAL Ppagpheatopstals D
according to claimb55, characterized by

' comprising the Anhydrous Aripiprazole Crystals B defined
in claim 14 and one or more pharmaceutically acceptable
carriers, wherein said pharmaceutical solid oral
preparation has at least one dissoclution rate selected
from the group consisting 60% or more at pH 4.5 after 30
minutes, 70% or more at pH 4.5 after 60 minutes, and 55%
or more at pH 5.0 after 60 minutes.
53, The pharmaceutical solid oral preparation
comprising the Anhydrous Aripiprazole Crystals B defined
in claim 15 and one or more pharmaceutically acceptable
carriers, wherein said pharmaceutical solid oral
preparation has at least one dissolution rate selected
from the group consisting 60% or more at pH 4.5 after 30
minutes, 70% or more at pH 4.5 after 60 minutes, and 55%
or more at pH 5.0 after 60 minutes.
54. Anhydrous Aripiprazole Crystals C wherein said
Crystals C have

a powder X-ray diffraction spectrum shown in
Figure 10;
a particular infrared ;bsorptipn bands at

2939, 2804, 1680, 1375 and 780 cm " on the IR (Kbx)

spectrum;



recrystallizing it fromtoluene. 61. A process for preparing Anhydrous
Aripiprazole Crystals E according to claim56, characterized by heati ng
and di ssol ving Anhydrous Aripiprazole Crystals in acetonitril I@ﬁh
cooling it. 62. A process for preparing Anhydrous Arlplprai%FEme ?EQQFS F
according to claimb57, characterized q heati ng a suspensi on of anhydrous
aripiprazole in acetone. 63. A procesS“for preparing Anhydrous
Aripiprazole Crystals G according to claimb58, characterized by |eaving
to stand anhydrous aripiprazole gl assy state in a sealed vessel at room

tenperature for at ﬂﬁ?%ﬁﬁ %, rgg§§g #gﬁ Qi tion
conprising at Ieast one Aﬁhy rous Aripl prazole ystal's selected from the

group consitfd i@ vtilte ARG AN 32Q1r%a 10313ls3 C (@ealidigng to
claim54, the Anhydrous Aripiprazole Crystals D according to C ai'm 55, the

Anhydrous Ay meazalie)Gr wsi@l s E according to Caimb56, the Anhydrous
Aripi prazole Crystals F according to daim 57 and the Anhydrous

Ari pi prazol e Crystal sa Gerr@rdcrgMt2specertar ha00hy- ¢Rarhet &k akaiss,
together with pharmaceutically acceptable carriers. 65. A process for the

prepar at i orpefkgraniesy praharétiepprgd 7oy, Ivetpngr drdd &t ippgh,t NS 2Ahy dr ous
Aripiprazole Crystals C defined in claimb54, drying the obtained granul es
at 70 to 1QfEh avd Sli7A Ry pom. t hen |
55. Anhydrous Aripiprazole Crystals D wherein said
Crystals D have
a powder x-ray diffraction spectrum shown in
Figure 15; )
a particular infrared absorption bands at
2946, 1681, 1375, 1273, 1175 and 862 cmq”on the IR
"(Kbr) spectrum;
an endothermic peak near about 136.8°C and
141.6°C in thermogravimetric/differential thermal
analysis (heatiﬁg rate 5°C/min); and
a solid *C-NMR spectrum having characteristic
peaks at 32.1 ppm, 62.2 ppm, 66.6 ppm, 104;1 ppm, 152.4
ppm, 158.4 ppm, and 174.1 ppm.
56. Anhydrous Aripiprazole Crystals E wherein said
Crystals E have
a powder x-ray diffraction spectrum shown in
Figure 20;
a particular infrared absorption bands at

2943, 2817, 1686, 1377, 1202, 969 and 774 cm! on the IR

{Kbr) spectrum; and



drying the sized granules at 70 to 100C again. 66. A process for the
preparation of granules, characterized by wet granul ati ng the Anhydrous
Aripiprazole Crystals D defined in claim55, drying the obtained granules
at 70 to 100C and sizing it, then drying the sized granulb%rﬁﬁﬂﬁﬁﬂﬁgogooc
again. 67. A process for the preparatigq _of granules, characterized by wet
granul ati ng the Anhydrous Aripiprazole Crystals E defined in claimb56,
drying the obtained granules at 70 to 100C and sizing it, then drying the
sized granules at 70 to 100C again. 68. A process for the preparation of

granul es, charact erizetio el rith Qs 8K | ngh ¢ b A YIY ®US° ¢ A pi pr azol e
Crystals F defined in claim57, drying the obtained granules at 70 to 100C

and si zi ng tiderndiaiavittetinig: Adief i et ignarnteaseall afh iy iD0Geagding 69. A
process for the preparation of granules, characterized by wet granul ating
t he Anhydr atsste ArfiQuinpiraizol e Crystals G defined in claimb58, drying the
obt ai ned granules at 70 to 100C and sizing it, then 12 Decenber 2005 -126
drying the $1zed grarirtesimiusyReip PG al@mitrystalA Hrdwessin gaide
pharmaceutical solid oral preparation, characterized by drying a

phar maceut i@zystals ikl Tdw# preparation.conprising the Anhydrous
Aripiprazole Crystals C defined in claimb54 and one or nore

pharmaceuti cal | y acceptBPVeeEarTFaYsdhffractbonopectyum ahpydctRs for the

phar maceutical solid oral
Figure 24;

a particular infrared absorption bands at
2940, 2815, 1679, 1383, 1273, 1177, 1035, 963 and 790
em™? on the IR (Kbr) spectrum; and “

an endothermic peak near about 137.5°C and
149.8°C in thermogravimetric/differential thermal
analysis (heating rate 5°C/min).
58. Anhydrous Aripiprazole Crystals G wherein said
Crystals G have

a powder x-ray diffraction spectrum shown in
Figure 28;

a particular infrared absorption bands at
2942, 2813, 1670, 1625, 1377, 1195, 962 and 787 cm™® on
the IR (Kbr) spectrum; and an endothermic peak near
about 141.0°C; and

an exothermic peak around 122.7°C in
thermogravimetric/ differential thermal analysis
(heating rate 5°C/min).
59. A process for preparing Anhydrous Aripiprazole

Crystals C according to claim 54, characterized by




preparation, characterized by drying a pharmaceutical solid ora
preparation conprising the Anhydrous Aripiprazole Crystals D defined in

claim55 and one or nore pharmaceutically acceptable carrigers at, 7
100C. 72. A process for the pharnmaceutical solid oral preﬁgiﬁ¥?¥WPJ£dbg

characterized by drying a pharnaceutngh, solid oral preparation conprising
t he Anhydrous Aripiprazole Crystals E defined in claimb56 and one or nore
pharmaceutically acceptable carriers at 70 to 100C. 73. A process for the
pharmaceutical solid oral preparation, characterized by drying a

phar maceut ;*%%iy?fg‘}"gyg&%sp ﬁ‘?:ﬂ%!’i?ria‘%'&_l%o FRYstang bR ARt ure

Ari pi prazo ined’in claim57 and one or nore

phar maceut ih(igHe)f: REGEPHAY e G i1eKeAkhEd 1G0°HA0C. 74. A process for the
pharmaceutical solid oral 12 Decenber 2005 -127 preparation, characterized

by drying aonhar macew ifid)cesiolict PralpapiieRpraihydy @A iPiRe a4t eAnhydr ous
Ari pi prazole Crystals defined in claim58 and one or nore

phar maceut ica8drya1ac ¢eplcdd wiieary riers adim 55 ,t chakEerized by ocess for the
pharmaceutical solid oral preparation of granules, characterized by wet

gr anul at i ngrexesrdlilanalndniity diooms tArliysrpr.azol e Crystals, drying the
obt ai ned granules at 70 to 100C and sizing it, then drying the sized
granul es atel70 to A process for preparing Anhydrous Aripiprazole
Crystals E according to claim 56, characterized by
heating and dissolving Anhydrous Aripiprazole Crystals
in acetonitrile, then cooling it.
62. A process for preparing Anhydrous Aripiprazole
Crystals F according to claim 57, characterized by
heating a suspension of anhydrous aripiprazocle in
acetone.
63. A process for preparing Anhydrous Aripiprazole
Crystals G according to claim 58, characterized by
leaving to stand anhydrous aripiprazole glassy state in
a sealed vessel at room temperature for at least 2
weeks.
64, A pharmaceutical composition compfising at
least oné Anhydrous Aripiprazole Crystals selected f;om
the group consisting of the Anhydrous Aripiprazole
Crystals C according to claim 54, the Anhydrous
Aripiprazole Crystals D according to Claim 553, the

Anhydrous Aripiprazole Crystals E according to Claim 56,

the Anhydrous Aripiprazole Crystals F according to Claim

57 and the Anhydrous Aripiprazole Crystals G according




100C again. 76. A process for the pharmaceutical solid oral preparation,
characterized by drying a pharmaceutical solid oral preparation conprising
conventional Anhydrous Aripiprazole Crystals and one or nopre

phar maceutical |y acceptable carriers at 70 to 100C. 77. Alpksrsmballeal
solid oral preparation conprising Ar_ilaisgrazol e drug substance and one or
nore pharmaceutically acceptable carriérs, which has at | east one

di ssolution rate selected fromthe group consisting 60%or nore at pH 4.5
after 30 mnutes, 70%or nore at pH 4.5 after 60 m nutes, and 55% or nore
at pH 5.0 after,_.60_.ynytes. ,78. T I 1Ac I.cal i # reparation
pr epar ed b?lot ﬁ:&aﬁ%égs’s%&ge&héa%m%% \%t]&%rrg%ﬁ%sﬁsl&%l%raﬁ%ce l}{%:‘bc}a solid

or al prepa&a&&qgr@as at | east one 12 Decenber 2005 -128 dissolution rate
sel ected fromthe group consisting 60% or nore at pH 4.5 after 30 m nutes,
70% or st pH 4-:%?;&@4356%}? UHL S r HUE RO o Y aritf1 o] 5.0 after 60
m nutes. 79.” The pharnaceutical solid oral preparation prepared by the
process of ﬁaaﬂarﬂt@bimrt?}li Sl gharRi TBREE WHE alnislishHral  preparation
having at | east one dissolution rate selected fromthe group consisting
60% or DT eyaty ¥k 51 &fdeys Bl SO WEBinddARICTRIE B, PHythd wid er 60

m nutes, and 55%or nore at pH 5.0 after 60 m nutes. 80. The

_ phar maceut gt a IS5t d dyPamhl ¢ epar 7 itom 100°C and sizing it, then

drying the sized granules at 70 to 100°C again.

66. A process for the preparation of granules,
characterized by wet granulating the Anhydrous
Aripiprazole Crystals D defined in claim 55, drying the
obtained granules at 70 to 100°C and sizing it, then
drying the sized granules at 70 to 100°C again.

67. A process for the preparation of granules,
characterized by wet granulating the Anhydrous
Aripiprazole Crystals E defined in claim 56, drying the
obtained granules at 70 to 100°C and sizing it, then
drying the sized granules at 70 to 100°C again.

68. A process for the preparation of granules,
characterized by wet granulating-the Anhydrous
Aripiprazole Crystals F defined in claim 57, drying the
obtained granules at 70 to 100°C and sizing it, then
drying the sized.granules at 70 to 100°C again.

69. A process for the preparation of granules,
characterized by wet granulating the Anhydrous
Aripiprazole Crystals G defined in claim 58, drying the

obtained granules at 70 to 100°C and sizing it, then



conprising the Anhydrous Aripiprazole Crystals C defined in claimb54 and
one or nore pharmaceutically acceptable carriers, wherein said

pharmaceutical solid oral preparation has at |east one di | ution rate
selected fromthe group consisting 60%or nore at pH 4.5 ifgﬁ*egﬁFrzoﬁg

m nutes, 70%or nore at pH 4.5 after_ mnutes, and 55% or nore at pH 5.0
after 60 mnutes. 81. The pharmaceutical solid oral preparation conprising
t he Anhydrous Aripiprazole Crystals D defined in claimb55 and one or nore

pharmaceutically acceptable <carriers, wherein said pharmaceutical solid

oral prepg&g%%ggr@ﬁg Q{%%ggiﬁaggfe I ggohytLQn1pate §§é§g§ed fromthe group

consistin nor e after 30 mnutes, 70%or nore at pH 4.5

after 60 gz@9t65, ang 5pYeddsDesenbre RAAPMad29t OEalDES184 BERD. O after 60

m nut es. The pharnaceutical solid oral preparation conprising the

Anhydrous ArbphPreishe ShishaterEzeef bpedryingchaphnbhasadtenalor nore
pharmaceutically acceptable carriers, wherein sald pharmaceutical solid

oral prepaggtig@noRas ptepessationecdmpakihyonheahnhgdkeased from the group
consisting 60%or nore at pH 4.5 after 30 mnutes, 70%or nore at pH 4.5
after 60 nhpipepraadlieSB¥ysonlspCedafipkld5i@ afiném 68 andubes. o83. The

phar maceutical solid oral preparation conprising the Anhydrous

Ari pi pr azoher€r patahacButiétady aicoepitaibdeszazndesseabr 7fote
pharmaceutically acceptable <carriers, wherein said pharmaceutical solid
oral prepad@0i’6n has at |east one dissolution rate sel ected

71, A process for the pharmaceutical solid oral
:preparation, characterized by drying a pharmaceuticﬁl
-solid oral preparation comprising the Anhydrous
Aripiprazole Crystals D defined in claim 55 and one or
more pharmaceutically acceptable carriers at 70 to
100°C.
72. A process for the pharmaceutical solid oral
preparation, characterized by drying a pharmaceutical
solid oral preparation comprising the Anhydrous
Aripiprazole Crystals E defined in claim 56 and one or
more pharmaceutically acceptable carriers at 70 to
100°C.
713. A process for the pharmaceutical solid oral
preparation, characterized by dryinj a pharmaceutical
solid oral preparation comprising the Anhydrous
Aripiprazole Crystals ¥ defined in claim 57 and one or
more pharmaceutically acceptable carriers at 70 to
100°C.

T4. A process for the pharmaceutical sclid oral



fromthe group consisting 60%or nore at pH 4.5 after 30 mnutes, 70% or
nore at pH 4.5 after 60 m nutes, and 55% or nore at pH 5.0 after 60

m nutes. 84. The pharmaceutical solid oral preparation co isingﬁ%&
Anhydrous Aripiprazole Crystals G defined in claimb58 and!6REcHR @5
phar maceutical |y acceptabl e carriersqzr@erein sai d pharmaceutical solid
oral preparation has at |east one dissolution rate selected fromthe group
consisting 60%or nore at pH 4.5 after 30 mnutes, 70a or nore at pH 4.5
after 60 mnutes, and 55% or nore at pH 5.0 after 60 mnutes. 85. A

process foprbparRRaLABRCEHLIGRN c3Qlzed BWBr%@nQeﬁeﬁhﬁ&m%QQ%ti%ég preparation
of granul eS, characterized by wet granulating conventional Aripiprazole

Hydrate Crgshalsocradr piragat-ae ioht donpdigiagukas Ahh{@rbasl00C and si zing
it, then drying the sized granules at 70 to 100C again. 86. A process for

t he phar meeupigahzsdki drgsalal speep@tdhiedninchandat 68 z2ed bynedoy Ng a
phar maceutical solid oral preparation conprising conventi onal
Ari pi pr azolmexidy gphatreaCeyttialad lanccorptableocar rjkasmace 0 ¢al | y accept abl e
carriers at 70 to 100C. 87. The pharmaceutical solid oral preparation
prepar ed by &M&€.process of claim85, wherein said pharnmaceutical solid
oral preparation has at |least one dissolution rate selected fromthe group
consi sting 0% or méy @r@cems £ dheerhegmaiceutdsal7®mwlod myed at pH 4.5
after 60 mnutes, and 55%or nore at pH 5.0 after 60 m nutes.

preparation of granules, characterized by wet

granulating conventional Anhydrous Aripiprazole

Crystals, drying the obtained granules at 70 to 100°C

-and sizing it, then drying the sized granules at 70 to

100°C again.

76. A process for the pharmaceutical solid oral

preparation, characterized by drying a pharmaceutical

solid oral preparation comprising conventional Anhydrous

Aripiprazole Crystals and one or more pharmaceutically

acceptable carriers at 70 to 100°C.

117. A pharmaceutical solid oral preparation

comprising Aripiprazole drug substance and one or more

pharmaceutically acceptable carriers, which has at least

one dissolution rate selected from the group consisting

60% or more at pH 4.5 after 30 minutes, 70% or more at

pH 4.5 after 60 minutes, and 55% or more at pH 5.0 after

60 minutes.

78. The pharmaceutical solid oral preparation

prepared by the process of claim 75, wherein said

pharmaceutical solid oral preparation has at least one



88. The pharnmaceutical solid oral preparation prepared by the. process of
claim86, wherein said pharnmaceutical solid oral preparation has at |east

one dissolution rate selected fromthe group consisting 60%_ or gnr t pH
4.5 after 30 minutes, 70%or nmore at pH 4.5 after 60 m nutédeCER mé%@'or
more at pH 5.0 after 60 m nutes. .128 -

dissolution rate selected from the group consisting 60%
or more at pH 4.5 after 30 minutes, 70% or more at pH
4.5 after 60 minutes, and 55% or more at pH 5.0 after 60
minutes.

79. The pharmaceutical solid oral preparation
prepared by the process of claim 76, wherein said
pharmaceutical solid oral preparation having at least
one dissolution rate selected from the group consisting
60% or more at pH 4.5 after 30 minutes, 70% or more at
pH 4.5 after 60 minutes, and 55% or more at pH 5.0 after
60 minutes.

80. The pharmaceutical solid oral preparation
comprising the Anhydrous Aripiprazole Crystals C defined
in claim 54 and one or more pharmaceutically acceptable
carriers, wherein said pharmaceutical solid oral
preparation has at least one dissolution rate selected
from the group consisting 60% or more at pH 4.5 after 30
minutes, 70% or more at pH 4.5 after 60 minutes, and 55%
or more at pH 5.0 after 60 minutes.

81. The pharmaceutical solid oral éreparation
comprising the Anhydrous Aripiprazole Crystals D defined
in claim 55 and one or more pharmaceutically acceptable
carriers, wherein said pharmaceutical sclid oral
preparation has at least one dissolution rate selected
from the group consisting 60% or more at pH 4.5 after 30

minutes, 70% or more at pH 4.5 after 60 minutes, and 55%
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or more at pH 5.0 after 60 minutes.

82. The pharmaceutical solid oral preparation
comprising the Anhydrous Aripiprazole Crystals E defined
in claim 56 and one or more pharmaceutically acceptable
carriers, wherein said pharmaceutical sclid oral
preparation has at least one dissolution rate selected
from the group consisting 60% or more at pH 4.5 after 30
minutes, 70% or more at pH 4.5 after 60 minutes, and 55%
or more at pH 5.0 after 60 minutes.

83. The pharmaceutical solid oral ﬁreparation
comprising the Anhydrous Aripiprazole Crystals F defined
in claim 57 and one or more pharmaceutically acceptable
cafriers, wherein said pharmaceutical solid oral
preparation has at ieast'one dissolution rate selected
from the group consisting 60% or more at pH 4.5 after 30
minutes, 70% or more at pH 4.5 after 60 minutes, and 55%
or more at pH 5.0 after 60 minutes.

84. The pharmaceutical solid oral preparation
comprising the Anhydrous Aripiprazole Crysfals G defined
in claim 58 and one or more pharmaceutically acceptable
carriers, wherein said pharmaceutical solid oral
preparation has at least one dissolution rate selected
from the group consisting 60% or more at pH 4.5 after 30
minutes, 70% or more at pH 4.5 after 60 minutes, and 55%

or more at pH 5.0 after 60 minutes.

85. A process for the pharmaceutical solid oral




12 December 2005

preparation of granules, characterized by wet
granulating conventional Aripiprazole Hydrate Crystals,
drying the obtained granules at 70 to 100°C and sizing
it, then drying the sized granules at 70 to'100°C again.
86. A process for the pharmaceutical solid oral
preparation, characterized by drying a pharmaceutical
solid oral preparation comprising conventional
Aripiprazole Hydrate Crystals and one or more
pharmaceutically acceptable carrieré at 70 to 100°C.
8?. The pharmaceutical solid oral preparation
prepared by the process of claim 85, wherein said
pharmaceutical solid oral preparation has at least one
dissolution rate selected from the group consisting 60%
or more at pH 4.5 after 30 minutes, 70% or more at pH
4.5 after 60 minutes, and 55% or more at pH 5.0 after 60
minutes.

88. The pharmaceutical solid oral preparation
prepared by the process of claim 86, wherein said
pharmaceuﬁical solid oral preparation has at least one
dissolution rate selected from the group consisting 60%
or more at pH 4.5 after 30 minutes, 70% or more at pH

4.5 after 60 minutes, and 55% or more at pH 5.0 after 60

minutes.



