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como se demostrara en el capitulo “Fundamento.de Hechos”.
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Derecho de la Competencia, Propledad

ptimum Industrial y C merci Exterlor

Seflora Jefe,
DIVISION DE NUEVAS CREACIONES
Superintendencia de Industria y Comercio

E. S.

Referencia

Asunto

Solicitante
Opositora

D.

1 Expediente N° 06 038.472

+ Oposicién a la solicitud de patente de Invencién titulada
“PROCESO PARA LA ELABORACION DE ARIPIPRAZOL
ESTERIL DE TAMANO DE PARTICULA PROMEDIO
DESEADO".

: BRISTOL-MYERS SQUIBB COMPANY.

'PROCAPS S.A.

Publicada en la Gaceta de la Propiedad Industrial
N° 567 del 31 de Agosto de 2006

Yo, REINALDOQO PINILLA MORENQ, nbogado con tarjeta profesional N° 91563 del
conscjo superior d judicatura, en mi condicién de apoderido de la sociedad
PROCAPS S.A. conformada bajo las leyes de la Repiblica de Colombia y domiciliada

en la ciudad de Barranquilla, Colombia, atentamente manifiesto que estando dentro

del término de ley y por orden expresa de mi representada, presento oposicion a la
concesion del registro de la patente de Invencién titulada “PROCESO PARA LA
ELABORACION DE ARIPIPRAZOL ESTERIL DE TAMANO DE PARTICULA
PROMEDIO DESEADQ", solicitada por BRISTOL-MYERS SQwBB COMPANY.,

y pido a Usted declarar fundada csta oposicion y en consecuencia negar cl registro de la

patente solicitada.
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E-mail: negoclos@optimum-co.com - weaw.optimum-co.com
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2.21a solicitud colombiana 06 038.472 objcto de I presenu: oposicion, se refiere a un

proceso para preparar aripiprazol cstéril. enstalmo dé’ tnmaho de particula pequefio

',
-’.
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1. INTERES PARA ACTUAR

Conforme a lo dispuesto en el articulo 42 de la Decision 486 de 2000 de Ia
CAN, estando dentro del rérmino estipulado por la ley, manifiesto ¢l legitimo interés
de nuestra representada para oponerse al registro de la patente de la referencia,
atendiendo a que la solicitud pretendida no cumple con los requisitos dispuestos en la
ley como se analizard mas adelante y de ser concedida afectarfa direcamente la
comercializaeién de algprids productos de mi representada, que contienen, en
pnrriculaa‘:iplpraml. Por lo tanto, solicito respetuosamente a ese Despacho se sirva

tener en cuenta la presente oposicién dentro \del trimire administrativo que se siirte en
L . -

z -

esta Superintendencia. e - U \ _
I'/ .-’ ]
2. FUNDAMENTOS DE HECHOS

2.1.La solicitud objeto de la presente fue presentada el 24 de abril de 2006,
reivindicando prioridad bajo las solicitu;ies US60/513,886 del 23 de octubre de
2003 y fue publicada en Colombia, en la Gaceta de la Propiedad Industrial !!1"' 567
del 31 de agosto de 2006, pagina 376, N° publicacion 354, cuya pub’lk':'ach‘bn
internacional corresponde a la WO2005041970 del 12 de mayo de 2005.

R
2.2.La solicitud colombiana 06 038.472 objeto de 1a prcscndtc -opc'micién. se refiere a un

Proceso para preparar aripiprazol estéril_cristaii-np. dé¢ amano de particula pequefio

—'-
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- Derecho de la Competencia, Propledad
optll'l'lllm Industrial y Comercio Exterior

deseado y distribuclén de tamafio de particula estrecho, caracterizado porque
comprende: (a) proporcionar una corriente de chorro de una solucién de
aripiprazol en un solvente orginico; (b) proporcionar una corriente de chorro de
anri-solvente la cual es capaz de iniciar la precipitacién de aripiprazol de la solucién;
(c) ocasionar que la corriente de chorro de la solucién de aripiprazol en solvente y
la corriente de chorro de anti-solvente choquen entre si y colisionen entre si para
crear turbulencia elevada cn su punto de impacto, cada corriente de chorro que
ticne suficiente velocidad lineal logra micromezclado de intensidad elevada de cada
corrienre previo a la nucleacion para producir una suspensién de cristales de
monohidrato de aripiprazol; y (d) recuperar cristales de monohidrato de aripiprazol
de mmano de particula pequefio deseado y distribucién de mmafio de particula
estrecho, | .
- . . N
2.3. Ahora bien, el arﬂéuT; 14 de'la —'l;ecisibn 486 de la CAN consagra en materia de .
nuevas creacioncs que: 'Los paises miembros otorgundn patentes para lus invenciones, sean !
depwductooprocechmwnm, en todos los campos de la tecnologla, siemjire que sean nuevas,
y ungun, nivel inventivo y sean susceptibles de aplicacion industrial®. Asi las cosas, las
invenciones objeto de patente deben ser nuevas y tener nivel inventivo. Bicn, pues

antes de la fecha de prioridad de esta solicitud se encuentran cl siguicnte

documento que afecta la altura inventiva de la presente solicitud:

e DI1: WO03026659, 2003-04-03. ,f"."
P
LA
s .

2.4.Por su parte, el documento DI en la descripciébn con su’gx {jemplos y
reivindicaciones, particularmente a partir de la pﬂgm.l 4 llnen 6’ sc refiere 2 un
proceso para preparar una forma de aripiprazol, que tene una reducida

higrocopicidad, de manera que no se ooﬁvi;r;an'en un hidraro, ni perdicra su

Transversai 13» N= 11995, Of. 104 Tel. (571)2 13 12 13- 6 2050 21 - Fax.(5T1)6 1219 79
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solubilidad original atn cuando se prepare un compuesto medicinal que contenga
los cristales de anhidrido de aripiprazol y permanczca durante un periodo
prolongado. Segin dicha anterioridad, se revela que la reducida higroscopicidad de
aripiprazol ¢s una sustancia cristalina definida con un anhidrido B. Segin dicha
anterioridad, se define que dentro del proceso de preparacion de dicho anhidrido
B sc forma un anhidrido A intermedio. Allf se define ambié¢n, que los cristales
anhidridos de aripiprazol son obtenidos por procesos de calenamiento a una
temperatura especifica, con el uso de solventes especificos. Segin la descripcion
dichos solventes pueden ser solventes orgdnicos que contiene agua. Segtn ello, el
solvente organico debe ser miscible con el agua, tl como un aleohol como ¢l
metanol, etanol, propilalcohol o isopropanol, una quetona como la acetona, un
éter como cl tetrahidrofurano, dlmt.ulformamld.l, o una mezcla de los mlsmos
Segtin la descripcion, el proceso de manufactura del hidrato A, define medlos de\
mezclado, cnlenmmlem:o y- medlos de hidratacion convencional tal como _
atomizado. Pata l_a'_lmnufac.tura del hidrato B, se definen medios.de calentamiento
en__tre'90 y l__ZS"'é. Asi las cosas, a partir del presente documento, cualquier persona
versad}el"l. ia materia, puede llegar a definir la conformacién de un proceso sobre el
cual se combine una solucion de arpiprazole y un solvente orginico con una
sc')luciOn antisolvente y csta a su vez produzca cristales de 'monohidrato de
arlpiprazol. Son tan cercanos los procesos, que mediante el proceso definido en la 2t
anterioridnd D1 de manufactura de aripiprazole cristalino, se pueden ﬁmbleccr"
tamaifios de particula entre 14 y 50um. Por lo tanto, a los ojos de este d(x.umem'o

/ Vg
D1, la prescente solicitud no comprende altura o nivel inventivo. s

LA
I’ "
e
.I'/ - i
2.5.En consecuencia y de acuerdo a lo descrito anteriormente, se-detiva que la solicitud

colombiana 06 038.472 no puede pretender un __mori&__golié 'por patente roda vez

-
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que lo que pretende no cumple con uno de los tres requisitos necesarios para su

proteccion.

2.6.Que por consiguicnte, respecto a la solicitud pretendida se tiene que CARECE DE
ALTURA INVENTIVA, dado que segin la Decision 486 de la Comunidad
Andina de Naciones, Articulo 18.- “Se considerard que una invencidn tiene nivel
inventivo, si pama una persona del oficioc normalmente wersada en la materia técnica
comespondiente, esa invencién no hubiese resultado obvia ni se hubiese derivado de manera
evidente del estado de la técnica.”. A In fecha de prioridad, 23 de octubre de 2003, a
partir del documento DI, es posible deducir el proceso de preparacion de
aripiprazol de tamafio de particula promedio deseado segin lo definido en las
reivindicaciones de Ia presente solicitud. ; .- ~ i~

2.7. Dado lo anterior, cs poslb]e deduc:r que la solicitud y lo reivindicado no es\
objeto de patentnblhd;d pues’ “es contrario a lo que dicta la Decision 486 de la
Comumdad Andma de Naciones, Articulo 14.- “Los Palses Miembros otorganin
patentes para. las i invenciones, sean de producto o de procedimiento, en todos los campos de la
. mcnoh-:'gln, siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacién
industrial.”. La solicitud prerendida no cumple con uno de los tres requisitos de

patentbilidad.

2.8. Por rodo lo anterior, atentamente solicito a usted que se sirva declarar fundada'
la presente oposicidn y negar el registro Parente de invencién denomlnad.l
“PROCESO PARA LA ELABORACION DE ARIPIPRAZOL Eﬂﬁm DE
TAMANO DE PARTICULA PROMEDIO DES‘W fsollcuada por
BRISTOL-MYERS SQUIBB COMPANY, solicitud Colombmnn que aparecid
publicada en la Gaceta de la Propiedad [ndustrlal N* 567 g

- .
-
-

s
el
.-
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J. PRUEBAS

De conformidad con lo dispuesto por las normas vigentes, solicito a usted tener

como prucba ¢n este asunto los siguientes:
e DI: WO03026659, 2003-04-03.
4. FUNDAMENTO DE DERECHO
Fundamento esta observacion en las normas legales siguientes:

4.1. Numecral | del articulo 586'del-qqdig;'dc Comercio. IR

432. Articulo 42 de la De:islén 486 de la Comision del Acuerdo de Cartagena.
43. En las (iemds normas concorclantes.
5. ANEXOS
Para los efectos correspondientes anexo al presente escrito los siguientes documcntog:-";f
. S
o DIl: WO003026659, 2003-04.03. - - /

6.NOTIFICACIONES ~ _.* -

Transversal 13+ N» | 1995, OI'.’I--0'4 Tel.{(571)2131213-6205021 - Fax. (571612 19 79
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n Derecho de la C mpetencia, Propledad
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Para cfectos de notificaciones que por disposicién del articulo 50 del Decrem
Ol de 1984 debe hacer su Despacho, informo que mi representada y la suscrita
recibiremos notificaciones en la Secretaria de su Despacho o en mis oficinas situadas

en la Transversal 13 Ne 119.95, Of. 104 de esta ciudad de Bogots.

Sefior Superintendente,

REINALDO PINILLA MORENQO
C.C. 80°425.609 de Bogotd
T.P.A. 91563 del C.S. de la ).

~— __PRESENTACION PERSONAL wl‘.‘;\\
Eni fogotd, DC. s RO NOVIOOR ¢ copreant. ... "

TR

LI Y
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PROCAPS PODER ESPECIAL

~

Yo, WALTER TANAKA TATEKAWA, mayor de edad y vecino de la ciudad de
Barranquilla (Colombia), identificado como aparece al pie de mi firma, quien en el
presente documefito actia en calidad de Representante Legal de la sociedad
PROCAPS S.A. sociedad lggfilmente constituida y domiciliada en la ciudad de
Barranquilla (Colombia), sfor el presente documento otorgo a REINALDO/
PINILLA MORENO, abogado titulado, identificado como aparece al pie de su
firma, con tarjeta profesional No. 91563 expedida por el Consejo Superior de la
Judicatura, poder especial, amplio y suficiente, para formular:oposiciones u
observaciones a la solicitud de patente No. 06 038.472, titulads. PROCESO
PARA LA ELABORACION DE ARIPIPRAZOL ESTERIL DE TAMANO
DE PARTCULA PROMEDIO DESEADO de BRISTOL-MYERS SQUIBB
COMPANY, pubhcada enla gaeeta No. 567 del 31 de Agosto de 2006

Nuestro apoderado queda facultado, de manera expresa, para reahzar todo tipo
de actos necesarios para llevar a cabo el trimite de la oposicién, incluyendo, sin
limitacién, preparar y presentar solicitudes, hacer declaraciones, pagar tasas,
contribuciones e impuestos. recabar lds tftulos o certificados. Asimismo quedan
autorizados para impugnar administrativa y judicialmente todo lo que fuere
resuelto en el expediente a que se hace expresa referencia en el presente poder,
con todas las facultades generales y especificas que fuera requerido para ella.

De la misma manera, ademés de las facultades que le confiere la naturaleza del
presente mandato, se encuentran facultados para recibir, desistir, transigir,
sustituir, y reasumir el presente poder, incoar acciones, mterponer recursos y
demés facultades conferidas por la ley.

WALTER TANAKA TATEKAWA
C.C. N? 16.251.923 de Palmira
en Representante Legal — v

/

Acepto,

mmﬁ%

C.C. 80°425.609 de Bogoti
T.P.A. 91563 del C.S. de laJ.

CALLE 80 No. 788-201A.A. 50330 -P.B.X.:(575) 3530783 - 3789000 - 3718000 FAX: (575) 3533948 - 3558434 - 3533681 - 3532007
BARRANQUILLA - COLOMBIA - NIT.: 880.108.527-5
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03-08035791 024802 PROCAPS S.A. No. 10821612

Barranguilla, 21 de Nov/bre de 2006 Hr:09:37:19
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<: CAMARA DE COMERCIO

‘:‘,""““]‘) DE BARRANQUILLA
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CERTIFICADO DE/EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .

PROCAPS S.A.====c= oo oo oo o e mmmmmm e mmmmmmmmmm—mo—mmmmm e
NIT: B890.106.527-5.

EL SUSBCRITO SECRETARIO DE LA CAMARA DE COMERCIO DE BARRANQUILLA,
CERTIFICA

Que por Escritura Piblica No. 1.190 del 22 de Julio de 1976,
otorgada en 1la Notaria Tercera de Barranquilla, inscrito(as) en
egsta Cémara de Comercio, el 28 de Julio de 1976 bajo el No. 6.070
del libro respectivo, fue constituida la socledad--------==ccccec----
limitada denominada "PRODUCTORA DE CAPSULAS DE GELATINAS LIMITADA
"PROCAPS LIMITADA® -~ -~ == e s e e e c e e e e m e semE e ——— == ———

CERTIFICA

Que por Escritura Pdblica No. 1.307 del 28 de Junio de 1979,
torgada en la Notaria Tercera de Barranquilla, inscrito(as) en
esta Cimara de Comercio, el 23 de Julio de 1979 bajo el No. 10.039
del libro respectivo, la sociedad antes mencionada-------=-=---——------
se transformo en sociedad anonima bajo la denominacion social de
"PRODUCTORA DE CAPSULAS DE GELATINA S.A." PROCAPS S.A.".----——-ea---

CERTIFICA

Que por Escritura Piblica No. 3.810 del 31 de Dic/bre de 1980,
otorgada en la Notaria Primera de Barranquilla, inscrito(as) en
esta Camara de Comercio, el 30 de Enero de 1981 bajo el No. 12.705
del libro respectivo, la socledad antes mencionada---~w-=-c-ccccccanna--
se transformo en sociedad de responsabilidad limitada bajo al razon
social de "PRODUCTORA DE CAPSULAS DE GELATINA LIMITADA "PROCAPS LI -
MITADA® . ~+-----mmmee— e e emeec e —me-eeescc——— e ememe———————==--

CERTIFICA

Que por Escritura Pfiblica No. 3.755 del 10 de Nov/bre de 1983,
torgada en la Notaria Unica de Soledad, inscrito(as) en esta
Camara de Comercio, el 22 de Nov/bre de 1983 bajo el No. 17.922 del
libro respectivo, la sociedad antes mencionada----------————;aeco-—a--
se transformo en sociedad anonima bajo 1la denominacion social de
"PRODUCTORA DE CAPSULAS DE GELATINA S.A. "PROCAPS S.A.".-----c=e--—-=-

CERTIFICA

Que por Escritura PiGblica No. 3.615 del 06 de Dic/bre de 1996,

t rgada en 1la Notaria 2a. de Barranquilla, inscrito{as) en esta
Cémara de Comercio, el 20 de Dic/bre de 1996 baj el N . 67.218 del
libro respectivo, la sociedad antes menci mada----------cecce e

kkkdwdkkdd C O N T I N U A Srdbdddidd



CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION

DOCUMENTOS.

NIT:

[ PROCAPS B.A.
890.106.527-5.

DE

aaaa/mm/dd
1979/01/18
1981/04/30
1982/08/27
1983/08/18
1984/07/16
1985/08/26
1986/09/10
1989/07/11
1990/02/21
1991/12/17
1993/02/01
1993/07/28
1993/11/09
1996/12/06
1997/01/16
1997/07/17
1997/08/04
1999/04/22
2001/02/21
2001/10/05
2004/07/29
2005/03/03
2005/07/28

CERTIFICA

Que por Escritura PGblica No.
otorgada en 1la Notaria 2a.
Camara de Comercio,

cambio de razon social, por la denominacion LABORATORIOS PROCAPS S.A

3.775 del 18 de Dic/bre de 1996,
de Barranquilla, inscrito(as) en esta

CERTIPFICA

Notaria
Notaria
Notaria
Notaria
Notaria
Notaria
Notaria
Notaria
Notaria
Notaria
Notaria
Notaria
Notaria
Notaria
Notaria
Notaria
Notaria
Notaria
Notaria
Notaria
Notaria
Notaria
Notaria

3a.
la.

Notaria
de Barranquilla.
de Barranquilla.

Unica
Unica
Unica
Unica
Unica

2a.
2a.
2a.
2a.
2a.
2a.
2a.
2a.
2a.
2a.
3a.
2a.
2a.

2,

2.

2.

de Barranquilla.
de Barrangquilla.

de
de
de
de
de
de
de
de
de
de
de
de
de
de

No.

de
de
de
de
de

Soledad
Soledad
Soledad
Soledad
Soledad.

Barrancuilla
Barranquilla
Barranquilla
Barranquilla
Barranquilla
Barranquilla
Barranquilla
Barranquilla
Barranquilla
Barranquilla
Barranquilla
Barranquilla
Barranquilla
Barranquilla

CERTIPFICA

24 .802.

CERTIFICA

Insc 0 Reg

9.452
13.112
15.533
17.416
19.554
22.230
24.995
33.909
36.101
43.993
48.428
50.582
51.798
67.218
67.704
70.627
70.813
80.628
91.502
95.771

112.999
116.364
119.322

el 23 de Enerc de 1997 bajo el No. 67.704 del
libro respectivo, la sociedad antes mencionada
cambio de razon social, por la denominacion PROCAPS S.A.

Que dicha sociedad ha s8ido reformada por las siguientes escrituras
y/o documentos privados:

aaaa/mm/dd
1979/01/24
1981/05/06
1982/09/08
1983/08/26
1984/07/27
1985/09/04
1986/09/15
1989/07/13
1990/03/16
1992/01/28
1993/02/16
1993/08/10
1993/11/22
1996/12/20
1997/01/23
1997/07/31
1997/08/14a
1999/04/23
2001/02/23
2001/11/08
2004/08/26
2005/03/10
2005/08/18

Que de acuerdo con la(s) escritura(s) arriba citada(s), la sociedad
se rige por las siguientee disposiciones:
DENOMINACION O RAZON SOCIAL:

PROCAPS S.A.
SIGLA: PROCAPS.
DOMICILIO PRINCIPAL: Barranquilla.
NIT No: B890.106.527-5.
MATRICULA MERCANTIL:
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Direccion para notificaciones judiciales:
CL. 80 No 78 B - 201.
De la ciudad de Barranquilla.

CERTIFICA

DURACION: El término’/ﬁé/,duracién de 1la sociedad se fij6é hasta el

18 de Agosto de 2073.
C {TIFICA /

OBJETO SOCIAL: El objeto principal de la sociedad péra: a)-La fabri-
cacion de capsulas Yy otros productos similares a partir de materia-
les tales _ como gelatina otros de distifita naturalq;df que puedan.
ser utiljizados como enyases o recipiepntes de productos y sustancias
quimicas, farmaceuticas’/ y cosmeticas,” para uso y consumo humano y
veterinario; b)-La investigacion, desarrollo y fabricacion de toda
clase de productos y sustancias quimicas, farmaceuticas y cosmeticas
para uso Yy consumo humano, animal y vegetal; c)-La compra y venta de
materias primas, insumos y productos intermedios necesarios para 1 s
procesos de fabricacion de sustancias quimicas, farmaceuticas,alimen
ticias y cosmeticas, asi como la comercializacion interna y exterma
de 1los productos terminados, d) La compra, venta, importacion, ex-
portacion y distribucion de toda clase de elementos instru-
mentales y equipos medicos,quirurgicos,odontologicos,y hospitalarios
para la salud humana y animal. e)La compra,venta,exportacion y dis-

distribucion de dulces, confites, galletas y todo tipo de
g 1 sinas o alimentos para el consumo humano. f) Actuar como re-
presentante 0 agente de personas naturales y juridicas, nacio-
naci nales Yy extranjeras en la realizacion de operaciones o tran-

sacci nes relacionadas con la industria farmaceutica y en especial
con cuvalquiera de las actividades descritas en los literales a),
b), e). d) y e) antes descritos; g) Prestar los servicios de
asesoria y consultoria en las areas administrativas, de mer-
cade , analisis clinico, asistencia tecnica, investigacion, cost 8 y
produccion, exportaciones, importaciones, ventas, relacionadas con
iguales o similares actividades a las que constituyen el objet de
PROCAPS S.A., asi como los de publicidad y promocion de productos
quimicos, cosmeticos y farmaceuticos para uso humano, animal o in-
dustrial; h)-Adquirir, operar, administrar y explotar, a cualquier
titulo, empresa o establecimientos dedicados a la investigacion, de-
sarrollo, fabricacion o comercializacion de productos quimicos, far-
maceutic 8, hospitalarios o cosmetic 8. En desarrollo de su bjet

principal, 1la sociedad podra tomar interes s clal como accionista,

soci fundador de empresas que tengan igual similar objeto, com-
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prar, vender, importar y exportar maquinarias, insumos y repuestos
requeridos para el desarrollo de sus actividades; tomar dinero en
prestamo, financiar y garantizar las operaciones comerciales gque ce-
lebre con terceros relativas a su objeto; celebrar y ejecutar todo
tipo de actos y contratos necesarios para desarrollar sus operacio-
nes; glrar, aceptar, otorgar y protestar todo tipo de titulos valo-
res e Iinstrumentos mnegociables; comprar, vender y constituir grava-
menes B8obre bienes muebles e immuebles; designar representantes o
apoderados en el pais y en el exterior y, .en general, realizar cual-
quier acto o negocio que sea necesario o conveniente para el desa-
rroll de su objeto social y para la mejor proteccion de sus intere-
ses corporativos o© la de sus socios. La sociedad podra garantizar
el cumplimiento de obligaciones adquiridas por terceros o por sus
socios, para lo cual podra inclusive constituir gravamenes reales
gobre sus bienes de cualquier naturaleza.------------c-c--—v----

CERTIFICA

CAPITAL Nro Acciones Valor Accién
Autorizado

Shvddkkdkd®2 000.000.000 wikvkkdwkdkds*2 000.000 whikddkkikkdsdwwddtl 000
Suscrito

Sewwdreridt] 220.000.000 wewhwddwkdedd] 220,000 Fidkwvdkrtwhtrrsis] 000
Pagado

Skbbkdddddw] 220.000.000 Fuwhdkvdddbedd] 220,000 dTirkdidddbbdrbswd] 000

CERTIFICA

ADMINISTRACION: La direccion y administracion de la sociedad corres-
pondera a la Asamblea General de Acclonistas, a la Junta Directiva,
al Presidente, al Vicepresidente y a un Gerente General. Corresponde
a la Junta Directiva las siguientes funciones y atribuciones entre
otras: Autorizar cualquier acto o contrato cuya cuantia sea superior
al equivalente en pesos Colombianos a doscientos cincuenta mil dola-
res de los Estados Unidos de America (US$250.000), liquidados a la
tasa de cambio representativa del mercado vigente el dia en que se
surta la transacion. Cuando se trate de operaciones en virtud de
las cuales la sociedad garantice obligaciones de terceros o de los
socios, se requerira que 1la operacion sea aprobada con el voto de
por lo menos 2/3 partes de los integrantes de la Junta Directiva.

La sociedad tendra wun Presidente , quien ejercera 1la representa-
cion legal de la sociedad y tendra 1las siguientes atribu-
ciones entre otras: Ejecutar las decisiones de 1la Asamblea
General de Acclonistas y de la Junta Directiva. Ejercer la Represen-
tacion Legal de 1la sociedad en todos los actos y contratos que se
requieran para el desarrollo del objeto social, de conformidad con
1 previsto en las leyes y en los presentes estatutos. Comstituir
apoderados judiciales y extrajudiciales, recibir notificaciones,
abes lver interrogatorios de parte, confesar obligaciones de 1la
socledad, transigir, disistir y allanar a la sociedad en cualquier
asunto judicial. Aprobar y celebrar en nombre de la socieda todo
acto ©o contrato cuya cuantia sea 1gual o inferior al equivalente
en pesos colombianos a doscientos c¢incuenta mil dolares de los
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Egstados Unidos de America (US$250.000), 1liquidados a la tasa de
cambio representativa del mercado vigente el dia en que se surta
la transacion o celebracion del acto. Las demas funciones que le
correspondan como Representante Legal por disposicion de la ley,
de estos estatutos o de la Junta Directiva. El Presidente tendra un
suplente, designado por 1la Junta Directiva, quien reemplazara al
Presidente en sus faltas temporales, absolutas o meramente acciden-
tales, con entidades facultades y s8in que sea necesario para ello
acreditar la ausencia del principal. La sociedad tendra un Vicepre-
sidente designado por la Junta Directiva, quien tambien ejercera la
representacion legal de 1la sociedad, pudiendo ejercerla conjunta o
separadamente con el Presidente. El vicepresidente tendra las
siguentes facultades entre otras. Ejecutar dentro de su competencia
las decisiones de 1la Asamblea General de Acclonistas, de la Junta
Directiva y del Presidente. Ejercer la representacion legal de la
B ciedad en todos los actos y contratos que se requieran para el
desarrollo del objeto 8soclal, de conformidad con lo previsto en las
leyes Yy en los presentes estatutos. Constituir apoderados judiciales
Yy extrajudiciales, recibir notificaciones, absolver interrogat rios
de parte, confesar obligaciones de la sociedad, transigir, desistir
y allanar a 1la socledad en cualquier asunto judicial. Aprobar y
celebrar en nombre de la sociedad todo acto o contrato cuya cuantia
sea igqual o inferior al equivalente en pesos colomblanos a ciento
cincuenta mil dolares de los Estados Unidos de America (US$150.000),
liquidados a la tasa de cambio representativa del mercado vigente
el dia en que se surta la aprobacion o celebracion del acto, siempre
que no se trate de enajenar bienes immuebles o cualquier otro activo
fijo de 1la sociedad, inclusive de naturaleza muebles, acciones,
cuotas o partes de interes inversiones y todo tipo de derechos
de la sociedad, o de constituir gravamenes sobre cualquiera de 1 s
anteriores, facultades que radican exclusiva y privativamente en
cabeza del Presidente. Las demas funciones que le corresponda como
Representante legal por disposicion de 1la ley, de estos estatutos

de la Junta Directiva. El vVicepresidente tendra (1) suplente,
designado por ‘'la Junra Directiva, quien lo reemplazara conjunta o
separadamente en sus faltas temporales, absolutas o© meramente
accldentales, con identicas facultades y sin que sea necesari para
ell acreditar la ausencia del principal. La sociedad tendra un (1)
Gerente General, con su respectivo Suplente, designados por la Junta
Directiva. El1 Suplente reemplazara al Gerente General, en sus faltas
temporales, absolutas o meramente accidentales, quien junto con el
gerente general, llevaran la representacion 1legal de la sociedad,
con identicas facultades, pudiendolas ejercer conjunta separada-
mente con el Presidente y Vicepresidente, con identicas facultades
que el Gerente General y sin que sea necesari para ello acreditar

1}4

ﬁ

khkdkkwkkkd CONT I NUA Shwddddiwd



CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS . ' i

B gy g P
NIT: 890.106.527-5.

la ausencia del titular. El1 Gerente General tendra las siguientes
facultades entre otras: Ejercer la representacion legal de la socie-
dad, en todos los actos y contratos que se requieran para el desa-
rrollo del objeto social, de conformidad con lo previsto en las
leyes y en 1loB presentes estatutos. Aprobar y celebrar en nombre de
la sociedad todo acto o contrato cuya cuantia sea igual o inferior
al equivalente en pesos Colombianos a Cincuenta Mil dolares de los
Estados Unidos de America (US$50.000), liquidados a 1la tasa de
cambio representativa del mercado vigente el dia en que se surta la
aprobacion o celebracion del acto, siempre que no se trate de enaje-
nar a cualquier titulo bienes inmuebles o cualquier otro activo fijo
de 1la sociedad, inclusive de naturaleza mueble, acclones, cuotas o
partes de interes, inversiones y todo tipo de derechos de la socie-
dad o de constituir gravamenes sobre cualquiera de las anteri res
facultades que radican exclusiva y privativamente en cabeza del
Presidente.  -e--ccrccccmmccmcncmrccr e -

CERTIFICA

Que Begin Acta No. 116 del 27 de Junio de 1997 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad:

PROCAPS B.A. - e e e e e e e e e crAAr e ————————— ==
cuya parte pertinente se inscribi® en esta Cimara de Comercio, el
15 de Agosto de 1997 bajo el No. 70.838 del libro respectivo,
y sBegin Acta No. 127 del 22 de Marzo de 2000 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad:

PROCAPS S.A - e e e e e m e m e m s m—cc—rmc e e - e ==
cuya parte pertinente se inscribid en esta Camara de Comercio, el
29 de Mayo de 2000 bajo el No. 87.250 del libro respectivo, fueron
hechos los siguientes nombramientos:

CLASE: JUNTA DIRECTIVA

Principales
1. Minski Gontovnik Ruben CC.*¥**ddd+7 _463.982
2. Minski Gontovnik Meyer CC.*widdss7 461.324
3. Minskil Gontovnik Jobe CC.¥&¥¥¥+w8 _671.B34

Suplentes
1. Minski Zilberblum Elliot CC. *¥*&kks¥72 219 _541
2, Minski Deitel Daniel Ak E Ak kk kv hkkh ko
3. Mingki Sharon PA.*990.212.082.805

CERTIFICA

Que segiin Acta No. 116 del 27 de Junio de 1997 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS
S.A. cuya parte pertinente ge inscribif en esta Caimara de Comercio,
el 15 de Agosto de 1997 bajo el No. 70.838 del libro respectivo,
fueron hechos los siguientes nombramientos:

Cargo/Nombre Identificacién
Presidente.
Minski Gontovnik Ruben CC.xswv¥¥d7 463,982
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Suplente del Presidente

Minski Minskil Abraham CC . wrirkkkd¥*¥802.575
Vicepresidente

Minskl Gontovnik Meyer CC.wwiddd¥7 _461.324
Suplente del vicepresidente

Minskl Gontovmik Jose CC.wbwdrvvg _§71.834

CERTIFICA

Que gegin Acta No. 11 del 01 de Febrero de 2001 correspondiente a
la Junta Directiva en Barranquilla, de 1la sociedad: PROCAPS S.A.
cuya parte pertinente se inscribi® en esta Camara de Comercio, el
12 de Febrero de 2001 bajo el No. 91.273 del libro respectivo,
fueron hechos los siguientes nombramientos:

Cargo/Nombre Identificacién
Gerente General.
Uribe Ochoa Guillermo Luis CC.*®**%*7() _073.754

CERTIFICA

Que sgegln Acta No. 406 del 02 de Sep/bre de 2004 correspondiente a
la Junta Directiva en Barranquilla, de la sociedad: PROCAPS S.A.
cuya parte pertinente se Inscribid en esta Cimara de Comerci , el
09 de Sep/bre de 2004 bajo el No. 113.263 del libro respectivo,
fueron hechos los siguightes nombramientos:

Cargo/Nombre Identificacién
Suplente del Gerente
Tanaka Walter CC.*w¥ik#4]6, 251,923

CERTIPFICA

Que segfin Acta No. 124 del 29 de Marzo de 1999 correspondiente a
la Asamblea de Accionistas en Barrangquilla, de la sociedad: PROCAPS
S.A. cuya parte pertinente se inscribi® en esta Cimara de Comercio,
el 04 de Agosto de 1999 bajo el No. 82.226 del libro respectivo,
fueron hechos los sigquientes nombramientos:

Cargo/Nombre Identificacién
Revisor Fiscal Ppal.
Vargas Pertuz Ana Isabel CC.*¥¥d¥¥312 696.645

CERTIFICA

Que segiin Acta No. 127 del 22 de Marzo de 2000 correspondiente a |

la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS
S.A. cuya parte pertinente se inscribid en esta Cimara de Comerci ,

t
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el 29 de Mayo de 2000 bajo el No. 87.250 del libro respectivo,
fueron hechos los piguientes nombramientos:

Cargo/Nombre Identificacidén
Suplente del Revisor Fiscal.
Lozada Villareal Milena CC.¥¥¥+¥43D 748.111

CERTIFICA

Que por escritura publica No. 2.608 del 5 de Octubre del 2.001, tor-
gada en la Notaria 2a. de Barranquilla, inscrita en esta Camara de
Comercio el 8 de Noviembre del 2.001, bajo los Nos. 95.771, 2.056,
2,057, 2.058, 2.059, 2.060, 2.061, 2.062 y 2.064 del libro respecti-
vo, s8e reforma totalmente el articulo 65, contenido en la escritura
publica No. 3.705 de Noviembre 6 de 1.998, de la Notaria Segunda del
Circuito de Barranquilla, y se constituyen los siguientes Apoderados
Generales, gquienes tendran las funciones que a continuacion
se indican en razon de su cargo en la socledad: 1.-Se ¢c n
fiere Poder Especial, Amplio y Suficiente a 1los senores: WALTER
TANAKA TATEKAWA, C.C. No. 16.251.923; WILITAM ALBERTO BARROS CERRA,
C.C. No. 8.715.941, para que cada uno en forma independiente en nom-
bre y representacion de PROCAPS S.A., suscriba todas las declaracio-
nes tributarias, aduaneras y cambiarias a que este obligada la so-
ciedad, asi como para que responda todo tipo de requerimiento o so-
licitudes de informacion de las autoridades tributarias, aduaneras o
cambiarias,en 1los ordenes Distrital, Departamental y Nacional. 2.-Se
confiere Poder Especial,amplio y suficiente,a los siguientes seno-
res que conforman el Grupo A y el Grupo B para que conjuntamente sus
criban contratos de suministros de mercancias y servicios con enti-
dades oficiales, hasta por la suma de US$800.000.00 (OCHOCIENTOS MIL
DOLARES DE LOS ESTADOS UNIDOS DE AMERICA),. liquidados a la tasa re-
presentativa del mercado vigente en el dia que se realice la respec-
tiva transaccion. GUPO A: GUILLERMO LUIS URIBE OCHO C.C. No. 70.073.

754, LINO LAZALA SILVA VARGAS C.C. No. 19.260.410, JAIRO MOLINA ME-
JIA C.C. No. 8.706.380, CLAUDIA TANGARIFE CASTILLO C.C. No. 41.660.-
293. BRUPO B: WALTER TANAKA TATEKAWA C.C. No. 16.251.923, HENRY CARO
DIaZ C.C. No. 19.395.298, CARMEN ALICIA FLOREEZ C.C. NOo. 22.434.044,
CARMEN ALICIA HERRERA DIAZGRANADOS C.C. No. 22.377.540. Para el ejer
cicio de estas faciltades se requerira por lo menos la firma de uno
(1) de 1los apoderados especiales del Grupo A y uno de los apoderados
especiales del Grupo B; 3.-Se otorga Poder General, Amplio y Sufi-
ciente a la Doctora JOSEFINA MIELES BUELVAS C.C. No. 33.138.497, a
la Doctora MARCELA CARVAJALINO PAGANO C.C. No. 22.579.748, y al DocC-
tor DANIEL MORENO VILLALBA, C.C. No. 19.113.210; para que cada uno
representen a PROCAPS S.A., ante todo tipo de autoridades adminis-
trativas y Jjudiciales, en asuntos de naturaleza cambiaria y fiscal,
tales como: Contestar e interponer demandas y requerimientos, com-
parecer en juicios,pedir la practica de pruebas,recibir notificacio-
nes, interponer recursos Yy ejercer acciones contencioso administrati-
vag y de tutela,transigir,conciliar,recibir en nombre de la sociedad
degistir, sustituir y reasumir este mandato. Para la celebracion
de cualquier acuerdo conciliatorio o transaccional, judicial o ex-
trajudicial, cualquiera que sea 8u cuantia,los Apoderados deberan
aportar la aut rizacion escrita del Representante Legal de la socie-
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dad. Los Apoderados podran presentar solicitudes de devoluci n y/o
compensacion de impuestos y recibir los pagos por devoluciones de
impuestos, firmar, notificarse y realizar todo acto necesari para
cumplir con el mandato encomendado.------------~--eccceccmmeoo—naao

CERTIFICA

Que sBegqun documento privado de fecha 7 de junio de 2000, inscrit
en esta Camara de Comercio el 8 de junio de 2000, bajo el No.1l.786
del libro respectivo, consta que RUBEN MINSKT GONTOVNIK, C.C. No.
7.463.982 de Barranquilla, actuando como Presidente y Representante
Legal de 1la sociedad PROCAPS S.A, confiere poder especial, amplio
y suficiente a KAREN FIGUEROA GARCIA, C.C.No.32.732.070 de Barran-
quilla, para que en su nombre y representacion de la sociedad sus-
criba todas declaraciones cambiarias a que este obligada PROCAPS
S.A, en el giro normal de sus negoclos y operaciones sociales.--

CERTIFICA

Que segun Documento Privado del 13 de diciembre del 2.002, inscrito
en esta Camara de Comercio el 15 de enero del 2.003 bajo el No.2.290
del libro respectivo, el senor RUBEN MINSKI GONTOVNIK, C.C.No.7.463.
982, en calidad de REPRESENTANTE LEGAL, y en condicion de PRESIDENTE
de PROCAPS S.A., mediante el presente documento otorgo PODER ESPE-
CIAL al 8r. MARLON TATIS PAREDES, C.C.No.72.176.874, para que en
representacion de PROCAPS S.A., suscriba declaraciones, rep rtes y
cualquier tipo de documentos relacionados con tramites o reglsetros
de Comercio Exterior- ante el Ministerio de Comercio Exteri r y/
cualquier entidad del Estado que haga sus veces. En consecuencia,
el Sr. MARLON TATIS PAREDES, podra suscribir en representaci n de
PROCAPS S.A. declaraciones, reportes y cualquier tipo de document s
relacionados con tramites o registros de Comercio Exterior ante el

Minigpterio de Comercio Exterior y/o cualquier entidad del Estado
que haga BuB VeECEB.----==-=eeemmc—— - m e mmeceme—————————~—

CERTIFICA

Que segqun documento privado del 10 de noviembre del 2004, inscrito
en esta Camara de Comercio el 1 de diciembre del 2.004, bajo el No.

2.753 del libro respectivo consta que RUBEN MINSNSKI GONTOVNIK, C.C.

7.463.982 de Barranquilla, actuando como Presidente y Representante
Legal de 1la socledad PROCAPS S§.A, confiere poder especial, amplio
y suficiente a ANTONIO VARELA DIAZ, C.C.No.72.004.669 de Barran-
quilla, para que en nombre y representacion de la s ciedad firme
las declaraciones cambiarias a gque este obligada PROCAPS B.A., a
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suscribrir en el giro normal de sus negocios y operaciones socia-
les. Por lo anterior, el senor ANTONIO VARELA DIAZ, queda facultado
para firmar las declaraciones comablarias y demas documentos rela-
cionados con las declaraciones, notificaciones, aportar y solicitar
las pruebas que sean necesarias, desistir en general a realizar todo
acto necesario de tal forma que pueda cumplir con el mandato dado.-

CERTIFICA

Que segun documento privado del 22 de Febrero de 2005, inscrit en
esta Camara de Comercio el 28 de Marzo de 2.005, bajo el No. 2.820
del 1l1libro respectivo, consta que WALTER TANAKA TATEKAWA C.C. 16.251-
923 de Palmira, quien actua como representante legal de la sociedad
PROCAPS S.A, otorga Poder Especial, Amplio y Suficiente al senor
MARLON TATIS PAREDES C.C. No. 72.176.874, para que en representacion
de PROCAPS S.A., suscriba declaraciones aduaneras, reportes y cual-
quier tipo de documentos relacionados con los tramites o registros
de comercio exterior ante la direccion de impuestos y aduanas nacio-
nales y/o cualquier entidad que haga sus veces, Yy para que responda
todo tipo de requerimientos y/o 8olicitudes de informacion de las
autoridades aduaneras en los ordenes distrital, departamental y na-
cionmal.-----------emmem et e c e — e e -

CERTIFICA

Que por Escritura Publica No.1.613 del 28 de Junio del 2.005, otor-
gada en la Notaria Sequnda de Parranquilla, inscrita en esta Camara
de Comercio el 18 de agosto del 2.005 bajo el No.2.913 del libro
respectivo, consta gque RUBEN MINSKI GONTOVNIK, C.C.No.7.463.928, en
su condicion de Presidente y Representante Legal de la socledad
PROCAPS S.A., confiere poder especial amplio y suficiente a los
siguientes senores que conforman el Grupo A y el Grupo B, para que
conjuntamente suscriban contratos de suministro de mercancias vy
servicios con entidades oficlales, hasta por la suma de OCHOCIENTOS
MIL DOLARES DE LOS ESTADOS DE AMERICA (US$800.000), liquidados a la
tasa representativa del mercado vigente en el dia que se realice la
respectiva transaccion. GRUPO A: MIRIAM RODRIGUEZ DIAZ, C.C.No.
41.473.569. GRUPO B: NELSON SUAREZ CHAVEZ, C.C.No.79.417.971.------ .

CERTIFICHA
Que en esta Cimara de Comercio no aparecen inscripciones posteriores
de documentos referentes a reforma, disolucibén, liquidacién o
nombramientos de representantes legales de la expresada sociedad.
CERTIPFICA
Que su (Gltima Renovacifn fue el: 29 de Marzo de 2006.
La informaci6én sobre embargoe de establecimiento se suministra en

Certificados de Matricula, la de contratos sujet s a registro, en
Certificados Especiales.
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DESCRIPTION

LOW HYGROSCOPIC ARIPIPRAZOLE DRUG SUBSTANCE AND
PROCESSES FOR THE PREPARATION THEREOF

DETAILED DESCRIPTION OF THE INVENTION
Field of the Invention

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

processes for the preparation of this improved form.

Background of the Invention

Aripiprazole, 7-{4-([4-(2,3-dichlorophenyl)-1-
piperazinyl]-butoxy}-3,4-dihydro carbostyril or 7-{4-
[4-(2,3-dichloropheny1)-l-piperazinyll—putoxy}-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 psychosis characterized by delusions,
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
and muscular dystrophy. Early diagnosis and treatment
can lead to significantly improved recovery and
outcome. Moreover, early therapeutic intervention can

avert costly hospitalization.

PCT/IPO2/09858



WO 03026659 PCT/IPOZNIASA

10

15

20

25

-2 -

According to Example 1 of Japanese Unexamined
Patent Publication No. 191256/1990, aripiprazole
anhydride crystals are manufactured for example by
reacting 7-{4-bromobutoxy)~3,4-dihydrocarbostyril with
1-{2,3-dichlorophenylpiperadine and recrystallizing the
resulting raw aripiprazole anhydride with ethanol.
Also, according to the Proceedings of the 4th Japanese-
Korean Symposium on Separation Technology (October 6-8,

1996), aripiprazole anhydride crystals are manufactured

‘'by heating aripiprazole hydrate at 80°C. However, the

aripiprazole anhydride crystals obtained by the
aforementioned methods have the disadvantage of being
significantly hygroscopic.

The hygroscopicity of these crystals makes
them difficult to handle since costly and burdensome
measures must be taken in order ensure they are not
exposed to moisture during process and formulation.
Exposed to moisture, the anhydrous form can take on
water and convert to a hydrous form. This presents
several disadvantages. First, the hydrous forms of
aripiprazole have the disadvantage of being less
biocavailable and less dissoluble than the anhydrous
forms of aripiprazole. Second, the variation in the
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

Anhydride, to adhere to manufacturing equipment which
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may further result in processing delay, increased
operator involvement, increased cost, increased
mainténance and lower production yield. Fourth, in
addition to problems caused by introduction of moisture
during the processing of these hygroscopic anhydrides,
the potential for absorbance of moisture during storage
and handling would adversely affect the dissolubility
of aripiprazole drug substance. Thus shelf-life of the
product could be 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 producing dosage units of an
aripiprazole medicinal product having improved shelf-
life, suitable dissolubility and suitable
bicavailability.

Also, Proceedings of the 4th Japanese-Korean
Symposium on Separation Technology (October 6-8, 1996)
state that, aripiprazole anhydride crystals exist as
type-I crystals and type-1I crystals; the type-I
crystals of aripiprazole anhydride can be prepared by
recrystallizing from an ethanol solution of
aripiprazole, or by heating aripiprazole hydrate at
B80°C: and the type-II crystals of aripiprazole
anhydride can be prepared by heating the type-I
crystals of aripiprazole anhydride at 130 to 140°C for

15 hours.

PCT/AIPO2M98SA
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By the aforementioned methods, aripiprazole
anhydride type-II crystals having high purity can not
be easily prepared in an industrial scale with good

repeatability.

SUMMARY OF THE INVENTION

Thus according to the present invention is
provided a form of aripiprazole having reduced
hygroscopicity and which is more amenable to
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 Anhydride B. A
particular process for the 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
Anhydride B 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 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 Anhydride B through suitable

heating as defined herein. Surprisingly, if the

PCT/AIPO209858
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Conventional Hydrate is first heated and then milled,
serious agglomeration sets in rendering the processing
commercially unsuitable.

An object of the present invention is to
provide novel aripiprazole anhydride crystals.

Moreover, another object of the present
invention is to provide aripiprazole anhydride crystals
which neither easily convert into hydrates nor
substantially decrease the original solubility, even
when a pharmaceutical composition comprising
aripiprazole anhydride is stored for a long period of
time.

Further object of the present invention is to
provide preparation methods, in order to obtain
aripiprazole anhydride crystals having high purity in
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 aripiprazole anhydride crystals can be obtained
when a well-known aripiprazole anhyride is heated at
the specific temperature. Further, the present
inventors have found that the desired aripiprazole
anhydride crystals can be obtained from
recrystallization of a well-known aripiprazole
anhydride by using the specific solvents. Moreover,
the present inventors found that the desired

aripiprazole anhydride crystals can be obtained by
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suspending a well-known aripiprazole anhydride in the

specific solvent, and heating thus obtained suspension.
The present invention thus completed on the

basis of these findings and knowledge.

BRIEF DESCRIPTICN OF THE DRAWINGS

Figure 1 is a thermogravimetric/differential
thermogram of the Aripiprazole Hydrate A obtained in
Example 1.

Figure 2 shows the 'H-NMR spectrum (DMSO-d,
TMS) of the Aripiprazole Hydrate A obtained in Example
1.

Figure 3 is a powder x-ray diffraction
diagram of the Aripiprazole Hydrate A obtained in
Example 1.

Figure 4 shows the 'H-NMR spectrum (DMSO-d,,
TMS) of the Aripiprazole Anhydride Crystals B obtained
in Example 2.

Figure 5 is a powder x-ray diffraction
dliagram of the Aripiprazocle Anhydride Crystals B
obtained in Example 2.

Figure 6 is a thermogravimetric/differential
thermogram of the aripiprazole hydrate obtained in
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
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thermal analysis endothermic curve of the type C
crystals of aripiprazole anhydride obtained in Example
11.

Figure 9 shows an 'H-NMR spectrum (DMSO-d,,
TMS) of the type C crystals of aripiprazole anhydride
obtained in Example 11.

Figure 10 shows a powder X-ray diffraction
spectrum of the type C crystals of aripiprazole
anhydride obtained in Example 1l.

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

Figure 12 shows a solid '»C-NMR spectrum of
the type C crystals of aripiprazole anhydride obtained
in Example 11.

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

Figure 14 shows an H-NMR spectrum (DMSO-d,,
TMS) of the type D crystals of aripiprazole anhydride
obtained in Example 12 or Example 13.

Figure 15 shows a powder X-ray diffraction
spectrum of the type D crystals of aripiprazole
anhydride obtained in Example 12 or Example 13.

Figure 16 shows an IR spectrum of the type D
crystals of aripiprazole anhydride obtained in Example

12 or Example 13.

PCT/IPO205R58
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Figure 17 shows a solid "C-NMR spectrum of
the type D crystals of aripiprazole anhydride obtained
in Example 12 or Example 13.

Figure 18 shows a thermogravimetric/
differential thermal analysis endothermic curve of the
type E crystals of aripiprazole anhydride obtained in
Example 14.

Figure 19 shows an 'H-NMR spectrum (DMSO-d,,
T™MS) of the type E crystals of aripiprazole anhydride
obtained in Example 14.

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

Figure 21 shows an IR spectrum of the type E
crystals of aripiprazole anhydride obtained in Example
14.

Figure 22 shows a thermogravimetric/
differential thermal analysis endothermic curve of the
type F crystals of aripiprazole anhydride obtained in
Example 15.

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

Figure 24 shows a powder X-ray diffraction
spectrum of the type F crystals of aripiprazole
anhydride obtained in Example 15.

Figure 25 shows an IR spectrum of the type F

crystals of aripiprazole anhydride obtained in Example

PCT/JPO2/09858
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Figure 26 shows thermogravimetric/
differential thermal analysis endothermic curve of the
type G crystals of aripiprazole anhydride obtained in
Example 16-b).

Figure 27 shows an 'H-NMR spectrum (DMSO-d,
TMS) of the type G crystals of aripiprazole anhydride
obtained in Example 16-b).

Figure 28 shows a powder X-ray diffraction
spectrum of the type G crystals of aripiprazole
anhydride obtained in Example 16-b).

Figure 29 shows an IR spectrum of the type G
crystals of aripiprazole anhydride obtainea in Example
16-b).

Figure 30 shows a thermogravimetric/
differential thermal analysis endothermic curve of the
glass form of aripiprazole anhydride obtained in
Example 16-a).

Figure 31 shows a powder X-ray diffraction
spectrum of the glassy state of aripiprazole anhydride

obtained in Example 16-a).

DETAILED DESCRIPTION OF THE INVENTION

According to first embodiment of the first
aspect of the present invention is provided Hydrate A
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
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According to another embodiment of the first
aspect of the present invention is provided Hydrate A
of aripiprazole wherein said Hydrate has powder x-ray
diffraction characteristic peaks at 28 = 12.6°, 15.4°,
17.3°, 18.0°, 18.6°, 22.5° and 24.8°.

According to another embodiment of the first
aspect of the present invention is provided Hydrate A
of aripiprazéle wherein said Hydrate has particular
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
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
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
ppm (t, J = 6.3 Hz, 2H), 6.43 ppm (d, J = 2.4 Hz, 1RH),
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).
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According to another embodiment of the first
aspect of the present invention is provided Hydrate A
of aripiprazole wherein said Hydrate has an endothermic
curve which 1s substantially the same as the

5 thermogravimetric/differential thermal analysis

(heating rate 5°C/min) endothermic curve shown in
Fiqure 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 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

15 particle size of 40 pm 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 A
of aripiprazole wherein said Hydrate has a mean
particle size of 30 um or less.

According to another embodiment of the first

25 aspect of the present invention is provided Hydrate A
of aripiprazole wherein sald Hydrate has a mean
particle size of 25 um or less.

According to another embodiment of the first
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aspect of the present invention is provided Hydrate A
of aripiprazole wherein said Hydrate has a mean
particle size of 20 pm 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 range of 40 to 10 pm.

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 range of 36 to 14 pm.

According to a second aspect of the present
invention is provided a process for the preparation of
Hydrate A wherein sald process comprises the steps of
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
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
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
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for the preparation of Hydrate A comprising the steps
of milling Conventional Hydrate wherein said milling
machine is an atomizer.

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
machine is 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.

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 i1s made by a
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
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
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
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wherein said low hygroscopicity is a moisture content
of 0.4% 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
aspect of the present invention is provided
aripiprazole drug substance of low hygroscopicity
wherein said low hygroscopicity is a moisture content
of 0.25% 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
aspect of the present invention is provided
aripiprazole drug substance of low hygroscopicity
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
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
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
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wherein said low hygroscopicity is a moisture content
of 0.05% 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
aspect of the present invention is provided
aripiprazole drug substance of low hygroscopicity
wherein said low hygroscopicity is a moisture content
of 0.04% or less after placing said drug substance for
24 hours in a dessicator maintaiped 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
wherein said drug substance is Aripiprazole Anhydride
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
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
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 26 =
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11.0°, 16.6°, 19.3°, 20.3° and 22.1°.

According to another embodiment of the fourth
aspect of the present invention is provided
aripiprazole drug substance of low hygroscopicity
wherein said drug substance has particular infrared
absorption bands at 2945, 2812, 1678, 1627, 1448, 1377,
1173, 960 and 779 cm™ on the IR (KBr) spectrum.

According to another embodiment of the fourth
aspect of the present invention is provided
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-
ds, TMS) shown in Figure 4.

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

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

aripiprazole drug substance of low hygroscopicity
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wherein said drug substance exhibits an endothermic
peak near about 141.5°C in thermogravimetric/
differential thermal analysis (heating rate 5°C/min).

According to another embodiment of the fourth
aspect of the present invention is provided
aripiprazole drug substance of low hygroscopicity
wherein said drug substance exhibits an endothermic
peak near about 140.7°C in differential scanning
calorimetry (heating rate 5°C/min).

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 Aripiprazole Anhydride
Crystals B and will not substantially convert to a
hydrous form of aripiprazole when properly stored even
for an extended period. For instance, said
Aripiprazole Anhydride 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.

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 Aripiprazole Anhydride
Crystals B and will not substantially convert to a
hydrous form of aripiprazole when properly stored even
for an extended period. For instance, said
Aripiprazole Anhydride Crystals B can be stored under a

relative humidity (RH) of 60 % and at a temperature of
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25°C, even for a period not less than 4 years.

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 Aripiprazole Anhydride
Crystals B and will not substantially convert to a
hydrous form of aripiprazole when properly stored even
for a period not less than 0.5 year under a relative
humidity (RH) of 75 % and at a temperature of 40°C.

According to another embodiment of the fourth
aspect of the present invention is 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
formulation such as Tablet and other solid dose
formulations including for example flashmelt
formulatiens.

According to another embodiment of the fourth
aspect of the present invention is provided
aripiprazole drug substance of low hygroscopicity
wherein said drug substance has a mean size of 40pm or
less if small particle size is required for the
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

aripiprazole drug substance of low hygroscopicity

PCT/IPO29858
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wherein said drug substance has a mean size of 30um or
less if small particle size is required for formulation
such as Tablet and other solid dose formulations
including for example flashmelt formulations.

According to a fifth aspect of the present
invention is provided a process for the preparation of
Aripiprazole Anhydride Crystals B.

According to a first embodiment of the fifth
aspect of the present invention is provided a process
for the preparation of Aripiprazole Anhydride Crystals
B wherein said process comprises heating Aripiprazole
Hydrate A.

According to a first embodiment of the fifth
aspect of the present invention 1s provided a process
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
for the preparation of Aripiprazole Anhydride Crystals
B wherein said process comprises heating Aripiprazole
Hydrate A at 100°C for about 1B hours.

According to another embodiment of the fifth
aspect of the present invention is provided a process
for the preparation of Aripiprazole Anhydride Crystals
B wherein said process comprises heating Aripiprazole
Hydrate A at 100°C for about 24 hours.

According to another embodiment of the fifth

PCT/IPO2/09858
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aspect of the present invention is provided a process
for the preparation of Aripiprazole Anhydride Crystals
B wherein said process comprises heating Aripiprazole
Hydrate R at 120°C for about 3 hours.

According to another embodiment of the fifth
aspect of the present invention is provided a process
for the preparation ‘of Aripiprazole Anhydride Crystals
B wherein said process comprises heating Aripiprazole
Hydrate A for about 18 hours at 100°C followed by
additional heating for about 3 hours at 120°C.

According to a sixth aspect of the present
invention is provided Aripiprazole Anhydride Crystals B
defined according to one or more of the embodiments
described herein and made by a process as provided
herein.

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

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
provided below.

Yet another aspect of the present invention
comprised discovering that when aripiprazole hydrate

(Conventional Hydrate as defined herein) is milled, it
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converts to an aripiprazole hydrate (Hydrate A as
defined herein) with a different powder x-ray
diffraction spectrum by different peak intensities.
Moreover, it was .found that Hydrate A loses the sharp
dehydration endothermic peak of 123.5°C which
characterizes unmilled Conventional Hydrate in
thermogravimetric/differential thermal analysis. Thus,
the Conventional Hydrate is transformed into Hydrate A
after milling Conventional Hydrate and exhibits a
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
dehydrates gradually aveoiding the aggregation
phenomenon thought to be caused in conventional
aripiprazole hydrate by rapid dehydration, and that
aripiprazole anhydride crystals obtained by heating of
the novel aripiprazole hydrate to a specific
temperature are aripiprazole anhydride crystals with

the desired properties.

i terizati f Hydrate B
Particles of “Hydrate A" as used herein have

the physicochemical properties given in (1)-{5) 'below:
(1) It has an endothermic curve which is

substhntially the same as the thermogravimetric/

differential thermal analysis (heating rate 5°C/min)
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endothermic curve shown in Figure 1. Specifically, it
is characterized by the appearance of a small peak at

about 71°C and a gradual endothermic peak around 60°C

to 120°C.

(2) It has an 'H-NMR spectrum which is
substantially the same as the ‘H-NMR spectrum (DMSO-d,,
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
(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), 6.49 ppm (dd, J = B.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) 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 28 = 12.6°,

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) spectrum.

(5) It has a mean particle size of 50 uym or

less.

Procesa for Manufacturing Hydrate A

Hydrate A is manufactured by milling

PCT/JPO2/09R54
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Conventional Hydrate. Conventional milling methods can
be used to mill Conventional Hydrate. For example,
Conventional Hydrate can be milled in a milling
machine. A widely used milling machine can be used,
such as an atomizer, pin mill, jet mill or ball mill.
Of these, the atomizer is preferred.

Regarding the specific milling conditions
when using an atomizer, a rotational speed of 5000-
15000 rpm could be used for the main axis, for example,
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
can be ascertained by the particle size measurement

method described hereinafter.

Characterization of Aripiprazole Aphydride Crystals B

“"Aripiprazole Anhydride Crystals B” of the
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-dq,
TMS) shown in Figure 4. Specifically, they have
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 ppm (t, J = 6.3 Hz, 2H),
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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 = B.1 Hz, 1lH), 7.1l-
7.17 ppm (m, 1H), 7.28-7.32 ppm (m, 2H) and 10.00 ppm
(s, 1H).

(7) They have a powder x-ray diffraction
spectrum which is substantially the same as the powder
x-ray diffraction spectrum shown in Figure 5.
Specifically, they have characteristic peaks at 280 =
11.0°, 16.6°, 19.3", 20.3° and 22.1°.

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

(9) They exhibit an endothermic peak near
about 141.5°C in thermogravimetric/differential thermal
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) Aripiprazole Anhydride Crystals B of the
present invention have low hygroscopicity. For
example, Aripiprazole Anhydride 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
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.
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(12) When the small particle size is required
for the formulation such as tablet and other solid dose
formulations including for example flashmelt
formulations, the mean particle size is preferably 50

pm or less.

' Brocess for Manufacturing Anhydride B

In case of the formulation for which small
particle size {(less than 50 pym) is required, the
milling is necessary for the preparation. However,
when a large amount of Conventional Aripiprazole
Anhydride or Anhydride Crystals B having large particle
size is milled, the milled subatances adhere with each
other in the milling machine. Accordingly, there is a
disadvantage that it is difficult to industrially
prepare Aripiprazole Anhydride 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 Aripiprazole Anhydride B
having small particle size can be obtained in high
yield with good-operability by heating the milled
hydrate A thus obtained.

The Aripiprazole Anhydride 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
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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 the heating
temperature. Specifically, if the heating temperature
of Aripiprazole Hydrate A is 100°C, the heating time
should normally be 18 hours or more or preferably about
24 hours. If the heating temperature of Aripiprazole
Hydrate A is 120°C, on the other hand, the heating time '
can be about 3 hours. The Aripiprazole Anhydride
Crystals B of the present invention can be prepared
with certainty by heating Aripiprazole Hydrate A for
about 1B hours at 100°C, and then heating it for about
3 hours at 120°C. The Aripiprazole Anhydride Crystals
B of the present invention can also be obtained 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
manufactured for injectable or oral solution
formulations, Aripiprazole Anhydride Crystal B can be
also obtained the following process.

The inventors also discovered that it is
possible to obtain aripiprazole anhydride crystals by
heating conventional aripiprazole hydrate or
conventional aripiprazole anhydride crystals to a
specific temperature but this process does not yield

Anhydride B crystalline substance suitable for
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commercial use in the formulation of solid oral dose
formulations.

Furthermore, the Aripiprazole Anhydride
Crystals B of the present invention are prepared for
example by heating conventional aripiprazole anhydride
crystals at 90-125°C. The heating time is generally
about 3-50 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 the heating temperature.

Specifically, if the heating temperature of
the aripiprazole anhydride crystals is 100°C, the
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
Aripiprazole Anhydride Crystals B mentioned above, the
present invention provides Aripiprazole Anhydride
Crystals C to G as follows.

1. The present invention relates to
aripiprazole anhydride crystals (hereinafter referred
to as "type C crystals of aripiprazole anhydride")
having the following physicochemical properties (1) to
(5):

(1) an endothermic curve which is

substantially identical to the thermogravimetric/

PCT/IPO2A9858
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differential thermal analysis (heating rate: 5°C/min.)
endothermic curve shown in Figure B;

(2) an 'H-NMR spectrum which is substantially
identical to the 'H-NMR spectrum (DMSO-d,, TMS) shown in
Figure 9;

{3) a powder X-ray diffraction spectrum which
is substantially identical to the powder X-ray
diffraction spectrum shown in Figure 10;

(4) an IR spectrum which is substantially
identical to the IR (KBr) shown in Fiqure 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
aripiprazole anhydride crystals (hereinafter referred
to as "type D crystals of aripiprazole anhydride”)
having the following physicochemical properties (6} to
(10):

(6) an endothermic curve which is
substantially identical to the thermogravimetric/
differential thermal analysis (heating rate: 5°C/min.)
endothermic curve shown in Fiqure 13;

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

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

diffraction spectrum shown in Figqure 15;

PCT/IPO209858
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(9) an IR spectrum which is substantially
identical to the IR (KBr) shown in Figure 16; and

(10) a solid “C-NMR spectrum which is
substantially identical to the '’C-NMR spectrum shown in
Figure 17.

3. The present invention relates to
aripiprazole anhydride crystals (hereinafter referred
to as "type E crystals of aripiprazole anhydride")
having the following physicochemical properties {(11) to
(14):

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

(12) an ‘H-NMR spectrum which is substantially
identical to the 'H-NMR spectrum (DMSO-d,, 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

(14) an IR spectrum which is substantially
identical to the IR (KBr) shown in Figure 21.

4. The present invention relates to
aripiprazole anhydride crystals (hereinafter referred
to as "type F crystals of aripiprazole anhydride")
having the following physicochemical properties (15) to
(18):

{(15) an endothermic curve which is
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substantially identical to the thermogravimetric/
differential thermal analysis (heating rate: 5°C/min.)
endothermic curve shown in Figure 22;

(16) an 'H-NMR spectrum which is substantially
identical to the 'H-NMR spectrum (DMSO-d;, TMS) shown in
Figure 23;

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

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

5. The present invention relates a process
for preparing aripiprazole anhydride crystals stated in
the aforementioned item 1, characterized by heating
aripiprazole anhydride crystals at a temperature being
higher than 140°C and lower than 150°C.

6. The present invention relates a process
for preparing aripiprazole anhydride crystals stated in
the aforementioned item 2, characterized by
recrystallizing from toluene.

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

8. The present invention relates to a process
for preparing aripiprazole anhydride crystals stated in

the aforementioned item 4, characterized by heating a

B
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suspenaion of aripiprazole anhydride crystals in
acetone.

9. The present invention relates to a
pharmaceutical composition containing at least one
aripiprazole anhydride crystals selected from the group
consisting of the aripiprazole anhydride crystals
stated in the aforementioned item 1, the aripiprazole
anhydride crystals stated in the aforementioned item 2,
the aripiprazole anhydride crystals stated in the
aforementioned item 3, the aripiprazole anhydride
crystals stated in the aforementioned item 4, and the
aripiprazole anhydride crystals stated in the after-
mentioned item 10, together with pharmaceutically
acceptable carriers.

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

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

(20) an 'H-NMR spectrum which is substantially
identical to the 'H-NMR spectrum (DMSO-d;, TMS) shown in
Figure 27.

(21) a power X-ray diffraction spectrum which
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is substantially identical to the power X-ray
diffraction spectrum shown in Figure 28; and

(22) an IR spectrum which is substnatially
identical to the IR {Kbr) shown in Figure 29.

11. The present invention relates to a
process for preparing aripiprazole anhydride crystals
stated in the aforementioned item 10, characterized by
putting glassy state of Aripiprazole Anhydride in a
sealed vessel and keeping it at room temperature fof at
least 2 weeks.

12. The present invention relates to a
process for the preparation of granules, characterized
by wet granulating conventional Aripiprazole Anhydride
Crystals or Aripiprazole Anhydride Crystals B, C, D, E,
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,
characterized by drying a pharmaceutical solid oral
preparation comprising conventional Aripiprazole
Anhydride Crystals or Aripiprazole Anhydride Crystals
B, C, D, E, F or G, and one or more pharmaceutically
acceptable carriers at 70 to 100°C.

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

one or more pharmaceutically acceptable carriers,
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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.

15. The present invention relates to a
pharmaceutical solid oral preparation having at least
one dissolution rate selected from the group consisting
60% or more ai 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 Aripiprazole Anhydride
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 Aripiprazole Anhydride Crystals
and one or more pharmaceutically acceptable carriers at
70 to 100°C, and the pharmaceutical solid oral

preparation has at least one dissolution rate selected
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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.

18. The present invention relates to a
process for the 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.

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 more at pH 5.0 after 60 minutes.

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

drying a pharmaceutical solid oral preparation
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comprising conventional Aripiprazole Hydrate Crystals
and one or more pharmaceutically acceptable carriers at
70 to 100°C, 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.

The Type C to F crystals of aripiprazole
anhydride of the present invention correspond to the
Type-III to VI crystals of aripiprazole anhydride
disclosed in JP-2001-348276.

T3 c tal f aripi ] hydrid

Type C crystals of aripiprazole anhydride of
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.}
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-d,, TMS) shown in
Figure 9. 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 (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,
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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 spectrum which
1s substantially identical to the powder X-ray
diffraction spectrum shown in Figure 10. Specifically,
it has characteristic peaks at 28 = 12.6°, 13.7°, 15.4°,
18.1°, 19.0°%, 20.6°, 23.5" and 26.4°;

(4) an IR spectrum which is substantially
identical to the IR (KBr) spectrum shown in Figure 11.
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
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.

p i thod of | C tals of aripi ]
anhydride

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

Aripiprazole anhydride used as the raw
material may be conventional aripiprazole anhydride
crystals, for example, type-I crystals of aripiprazole

anhydride, type-II crystals of aripiprazole anhydride
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crystals and the like, and these anhydrides may be
either purified products or crude materials. Alterna-~
tively, type B crystals of aripiprazole anhydride, type
D crystals of aripiprazole anhydride, type E crystals
of aripiprazole anhydride, type F crystals of aripipra-
zole anhydride, or type G crystals of aripiprazole
anhydride being prepared in the present invention can
be used as the raw material of aripiprazole anhydrides.
These aripiprazole anhydrides 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 - 14B°C,
and heating time is generally for 15 minutes to 3
hours, preferably for 30 minutes to 1 hour.

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

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

obtained.

T 0 tal . g 1 hvdrid
Type D crystals of aripiprazole anhydride

of the present invention have the following
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physicochemical properties (6) to (10):

(6) an endothermic curve which is
substantially identical to the thermogravimetric/
differential thermal analysis (heating rate: 5°C/min.)
endothermic curve shown in Figure 13; more
particularly, it has an endothermic peak around
136.8 °C and 141.6 °C;

(7) an 'H-NMR spectrum which is substantially
identical to the 'H-NMR spectrum (DMSO-d,, TMS) shown in
Figure 14. 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 (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, 1lH),
7.28 - 7.32 ppm (m, 2H) and 10.00 ppm (s, 1H):;

(B) a powder X-ray diffraction spectrum which
is substantially identical to the powder X-ray
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
Figure 16. Specifically, it has clear infrared
absorption bands at 2946, 1681, 1375, 1273, 1175 and
862 em™; and

(10) a solid “C-NMR spectrum which is

PCT/IP02/09858
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substantially identical to the solid '»C-NMR 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.

anhydride

Type D crystals of aripiprazole anhydride of
the present invention is prepared, for example, by
recrystallization of aripiprazole anhydride from
toluene. Specifically, an aripiprazole anhydride is
added to toluene, further heated and dissolved, then
thus obtained solution is cocoled. By such procedures,
type D crystals of aripiprazole anhydride of the
present invention is separated out as crystals in
toluene.

Aripiprazole anhydride to be used as the raw
materialas may be conventional aripiprazcle anhydride,
for example type-I crystals of aripiprazole anhydride,
type-II crystals of aripiprazeole anhydride and the
like, and these anhydrides may be either purified
products or crude materials. Alternatively, type B
crystals of aripiprazole anhydride, type C crystals of
aripiprazole anhydride, type E crystals of aripiprazole
anhydride, type F crystals of aripiprazole anhydride,
or type G crystals of aripiprazole anhydride being
prepared in the present invention can be used as the

raw material for aripiprazole anhydrides. These
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aripiprazole anhydrides can be used singly or in
combination of at least 2 kinds thereof.

When the solution obtained by heating and
dissolving is cooled, type D crystals of aripiprazole
may be added as a seed crystal to said solution.
Further, the seed crystal may be formed by cooling
gradually said solution being obtained by heating and
dissolving. In the presence of the seed crystal, type
D crystals of aripiprazole anhydride may be separated
out.

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

having the purity of 100 % can be obtained.

Iype E crystals of aripiprazole anhydride

Type E crystals of aripiprazole anhydride of
the present invention have the following
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
has an endothermic peak around 146.5°C;

(12) an 'H-NMR spectrum which is substantially
identical to the !H-NMR spectrum (DMSO-d,, TMS) shown in

Figure 19. Specifically, it has characteristic peaks
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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 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, 1lH),
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):

(13) a powder X-ray diffraction spectrum
which is substantially identical to the powder X-ray
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 21.
Specifically, it has clear infrared absorption bands at

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

Preparation method of type F crystals of aripiprazole
anhydride

Type E crystals of aripiprazole anhydride of
the present invention is prepared, for example by
recrystallization of the aripiprazole anhydride from
acetonitrile. Specifically, by adding a well-known
aripiprazole anhydride to acetonitrile, heating and
dissolving, then the solution thus obtained may be
cooled. 1In accordance with such procedures, type E
crystals of aripiprazole anhydride of the present

invention are separated out in the acetonitrile.

PCTAPO2A985A
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When a conventional aripiprazole anhydride is
added to acetonitrile, type-I crystals of aripiprazole
anhydride, type-II crystals of aripiprazole anhydride
and type D crystals of aripiprazole anhydride are
separated out, other than type E crystals of
aripiprazole anhydride. Plate crystals being separated
out from the acetonitrile solution at 70°C are type-I
crystals, type-II crystals and type D crystals, while
type E crystals are precipitated out as needle
crystals. When the acetonitrile solution after
separated out of these crystals is heated again (for
example, heated at over 75°C), the plate crystals
(type-I crystals, type-II crystals and type D crystals)
are quickly dissolved, on the contrary, the needle form
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 séed
crystals. Thus, type E crystals of aripiprazole
anhydride can be precipitated in the acetonitrile
solution,

Aripiprazole anhydrides used as the raw
materials may be conventional qripiprazole anhydrides,
for example any one of type-I crystals of aripiprazole
anhydride and type-I1 crystals of aripiprazole
anhydride and the like, and these anhydrides may be

either purified products or crude materials.
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Alternatively, type B crystals of afipiprazole
anhydride, type C crystals of aripiprazole anhydride,
type D crystals of aripiprazole anhydride, type F
cFystals of aripiprazole anhydride, or type G crystals
of aripiprazole anhydride can be used as the raw
materials for aripiprazole anhydrides. These
aripiprazole anhydrides can be used singly or in
combination of at least 2 kinds thereof.

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

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

having the purity of 100 % can be obtained.

T F tal f aripi ] hydrid
Type F crystals of aripiprazole anhydride of
the present invention have the following
physicochemical properties (15) to (18):
(15) an endothermic curve which is
substantially identical to the thermogravimetric/
differential thermal analysis (heating rate: 5°C/min.)

endothermic curve shown in Figure 22, specifically,

PCT/IPOZN09RN
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it has an endothermic peaks around 137.5°C and
149.8°C;

(16) an 'H-NMR spectrum which is substantially
identical to the 'H-NMR spectrum (DMSO-d,, TMS) shown in
Figure 23. 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 (m, 4H +
DMSOQ), 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, 1lH);

(17) a powder X-ray diffraction spectrum
which is substantially identical to the powder X-ray
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) Haviqg an IR spectrum which is
substantially identical to the IR (KBr) spectrum shown
in Figure 25. Specifically, it has clear infrared
absorption bands at 2940, 2815,1679, 1383, 1273, 1177,
1035, 963 and 790 cm™.

Preparation method of type F crystals of aripiprazole
anhydride

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

suspending an aripiprazole anhydride in acetone, and

PCT/AIPO2/05858
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thus obtained acetone suspension is heated.

Aripiprazole anhydrides used as the raw
materials may be conventional aripiprazole anhydride,
for example any one of type-I crystals of aripiprazole
anhydride and type-II crystals of aripiprazole
anhydride and the like, and these anhydrides may be
either purified products or crude materials.
Alternatively, type B crystals of aripiprazole
anhydride, type C crystals of aripiprazole anhydride,
type D crystals of aripiprazole anhydride, type E
crystals of aripiprazole anhydride, or type G crystals
of aripiprazole anhydride prepared in the present
invention can be used as the raw materials for
aripiprazole anhydrides. These aripiprazole anhydrides
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
acetone suspension is heated about the boiling point of
acetone, then type F crystals of aripiprazole anhydride
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
procedures, type F crystals of aripiprazole anhydride,

having the purity of 100 % can be obtained.
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T g tal £ arioi 1 hydrid

Type G crystals of aripiprazole anhydride of
the present invention have the following
physicochemical properties (19) to (22):

(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, more
particularly, it has an endothermic peak around 141.0°C
and an exothermic peak around 122.7°C;

{20) an 'H-NMR spectrum which is substantially
identical to the 'H-NMR spectrum (DMSO-d,, TMS) shown in
Figure 27. 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 (m, 4H +
OMSO), 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, 1lH), 6.49
ppm (dd, J=8.4 Hz, J=2.4 Hz, 1H), 7.04 ppm (d, J=B8.1
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,
it has characteristic peaks at 260 = 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
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identical to the IR (KBr) spectrum shown in Figure 29.
Specifically, it has clear infrared absorption bands at

2942, 2813, 1670, 1625, 1377, 1195, 962 and 787 cm™.

Breparation method of type G crystala of aripiprazole
Anhydride

Type G crystals of aripiprazole anhydride of
the present invention can be prepared, for example by
putting glassy state of aripiprazole anhydride in a
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
aripiprazole anhydride as starting material can be
obtained by heating and melting aripiprazole anhydride
at around 170°C, then cooling it to room temperature.

Aripiprazole anhydride used as the raw
material may be well-known aripiprazole anhydride
crystals, for example, any one of type-I crystals of
aripiprazole anhydride and type-1I crystals of
aripiprazole anhydride and the like, and these
anhydrides may be either purified products or crude
materials. Alternatively, type B crystals of
aripiprazole anhydride, type C crystals of aripiprazole
anhydride, type D crystals of aripiprazole anhydride,
type E crystals of aripiprazole anhydride, or type F
crystals of aripiprazole anhydride being prepared in
the present invention can be used as the raw material

of aripiprazole anhydrides. These aripiprazole

N
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anhydrides can be used singly or in combination of at
least 2 kinds ihereof.

Thus obtained type G crystals of aripiprazole
anhydride can be isolated and purified by well-known
methods. For example, glassy state of aripiprazole
anhydride leave to stand according to the above-
mentioned method, then type G crystals of aripiprazole

anhydride, having 100% of purity can be obtained.

Type C crystals of aripiprazole anhydride,
type D crystals of aripiprazole anhydride, type E
crystals of aripiprazole anhydride, type F crystals of
aripiprazole anhydride and type G crystals of
aripiprazole anhydride of the present invention neither
easlly convert into hydrates thereof, nor substantially
decrease the original solubility, even when they are
stored for a long period of time.

In accordance with the present invention,
methods for preparing aripiprazole anhydride crystals
having high purity, which can apply in an industrial
scale with a good repeatability is provided.

In accordance with the present invention,
pharmaceutical compositions comprising aripiprazole
anhydride crystals are provided, of which the
solubility does not decrease, and of which the
stability can keep excellent, even if they are stored

for long time.

N
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The aripiprazole anhydride crystals which are
the raw material for preparing the Aripiprazole
Anhydride Crystals B to G of the present invention are

prepared for example by Method a or b below.

Cryatals

Conventional Aripiprazole Anhydride crystals
are prepared by well-known methods, as described in
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
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,
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) -1-piperazinyl]butoxy}-3,4-
dihydrocarbostyril.

Colorless flake crystals

Melting point: 139.0-139.5°C
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The Method b is described in the Proceedings
of the 4th Japanese-Korean Symposium on Separation
Technology (October 6~8, 1996).

Furthermore, the Aripiprazole Anhydride
Crystals B of the present invention are prepared for
example by heating conventlonal aripiprazole hydrate at
90-125°C. The heating time is generally about 3-50
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
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.

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

example by Method c below.

[} [N
Aripiprazole hydrate is easily obtained by

dissolving the aripiprazole anhydride crystals obtained

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

®
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then cooling the resulting solution. Using this
method, aripiprazole hydrate is precipitated as
crystals in the hydrous solvent.

An organic solvent containing water is
usually used as the hydrous solvent. The organic
solvent should be one which is miscible with water,
such as for example an alcohol such as methanol,
ethanol, propanol or isopropanol, a ketone such as
acetone, an ether such as tetrahydrofuran,
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.

Medicinal C sity

A medicinal composition of the present

invention will contain Aripiprazole Anhydride Crystals

B, C, D, E, Fand G in a pharmaceutically acceptable
carrier or combination of carriers.

Carriers which are pharmaceutically
acceptable include diluents and excipients generally

used in pharmaceuticals, such as fillers, extenders,

binders, moisturizers, disintegrators, surfactants, and

lubricants.

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

flashmelt tablets, pills, powder, liquid, suspension,

PCT/IPO209858
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emulsion, granules, capsulés, suppositories or as an
injection (liquid, suspension, etc.).

When a tablet formulation is used, a wide
variety of carriers that are known in the field can be
used. Examples include lactose, saccharose, sodium
chloride, glucose, xylitol, mannitol, erythritol,
sorbitol, urea, starch, calcium carbonate, kaolin,
crystal cellulose, silic acid and other excipients;
water, ethanol, propanol, simple syrup, glucose ligquid,
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,
polyoxyethylene sorbitan fatty acid esters, sodium
lauryl sulfate, monoglyceride stearate, starch, lactose
and other disintegrators; saccharose, stearin, cacao
butter, hydrogenated 0il and cother disintegration
inhibitors; quaternary ammonium salt, sodium lauryl
sulfate and other absorption promoters; glycerine,
starch and other moisture retainers; starch, lactose,
kaolin, bentonite, colloidal silic acid and other
adsorbents; and refined talc, stearate, boric acid
powder, polyethylene glycol and other lubricants and
the like. Tablets can also be formulated if necessary
as tablets with ordinary coatings, such as sugar-coated
tablets, gelatin-coated tablets, enteric coated tablets

and film coated tablets, as well as double tablets and
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multilayered tablets.

When a pill formulation is used, a wide
variety of carriers that are known in the field can be
used. Examples include glucose, lactose, starch, cacao
butter, hardened vegetable oil, kaolin, talc and other
excipients; gum arabic powder, traganth powder,
gelatin, ethanol and other binders; and laminaran, agar
and other disintegrators and the like.

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

Capsules are prepared according to ordinary
methods by mixing aripiprazole anhydride crystals
with the various carriers described above and packing
them in hard gelatin capsules, soft capsules,
hydroxypropylmethyl cellulose capsules (HPMC capsules)
and the like.

In addition, 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
oral preparation in the form of granules, it can be
prepared by wet granulating a mixed powder of
granulating ingredients comprising, aripiprazole

anhydride crystals (conventional aripiprazole anhydride

PCT/IPO209858
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crystals or aripiprazole anhydride crystals selected
from the group consisting of aripiprazole anhydride
type B, C, D, E, F and G crystals) and various carriers
which are heretofore well-known in this field, such as
excipients, disintegrators, disintegration inhibitors,
humectants, absorption accelerators, adsorbents,
lubricants, colorants and the like (for the examples of
these agents, those of previously mentioned can be
referred to) by adding a liquid (generally, water or an
aqueous solution containing binding agents). As for
the wet granulation, there are various methods are
included, for example, fluidized bed granulation,
kneading granulation, extruding granulation, rotating
granulation and the like can be mentioned. Among these
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
of conducting the kneading granulation, the granulating
ingredients containing various carrilers are mixed by
agitation, then upon continued agitating the
granulating ingredients, granulation is conducted by
adding the liquid. After the granulation, if
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

X
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to usual drying being conducted when preparing the
granules. As for the drying methods, various methods
can be applied, for example, methods by use of a
fluidized bed dryer, a fan dryer, a vacuum dryer and
the like can be mentioned. Generally, drying methods
can be conducted under conventional conditions, for
example, in case of using the fluidized bed dryer,
drying procedure is conducted with an air flow of 0.5
m’/min to 50 m*/min, an inlet air temperature at 70 to
100°C for 10 min to 1 hour. After driaed, 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 vacuum 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 pharmaceucal 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 aripiprazole anhydride crystals

hardly changes to hydrates even if they are stored for
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a long period of time, therefore the pharmaceutical
solid oral preparation, of which dissolution rate does
not hardly lowered (dissolution rate to maintain
maximum drug concentration (Cmax): 60% or higher
dissolution rate obtained after 30 minutes at pH 4.5,
70% or higher dissolution rate obtained after 60
minutes at pH 4.5, or 55% or higher dissolution rate
obtained after 60 minutes at pH 5.0) can be provided.

Another pharamceutical solid oral preparation
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
are shaped to tablets form, then they are dried again,
then pharmaceutical solid oral preparations of which
dissolution rate does not lowered (dissolution rate to
maintain maximum drug concentration (Cmax}: 60% or
higher dissolution rate obtained after 30 minutes at pH
4.5, 70% or higher dissolution rate obtained after 60
minutes at pH 4.5 or 55% or higher dissolution rate
obtained after 60 minutes at pH 5.0) can be provided.
These facts can be understood that, the conventional
aripiprazole anhydride crystals or the aripiprazole
hydrate crystals contained in the pharmaceutical solid
oral preparation are changed to "B type crystals" of
aripiprazole anhydride by drying twice.

The amount of Aripiprazole Anhydride Crystals
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B, C, D, E, F and G that should be included in the
medicinal composition of the present invention can be
selected from a wide range suitable for the indication
sought to be treated. Generally, the Aripiprazole
Anhydride Crystals B should be present in about 1-70%
by weight or particularly about 1-30% by weight based
on the medicinal composition.

The method of administration of the medicinal
composition of the present invention may be adjusted to
suit, for example, the formulation of the drug product,
the age, gender and other conditions {including the
severity thereof) of the patient. 1In the case of
tablets, pills, liquids, suspensions, emulsions,
granules and capsules, for example, administration is
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,
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
patient, the severity of the condition and so forth,
but ordinarily the amount of aripiprazole anhydride
crystals can be about 0.1-10 mg per 1 kg of body weight

per day. The preparation which is the unit of
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administration should contain in the range of about 1-
100 mg of Aripiprazole Anhydride Crystals B, more
particularly 1-30 mg per unit dose.

The medicinal composition of the present
invention is extremely stable, with substantially no
decrease in solubility even when stored for long
periods of time.

The medicinal composition of the present
invention is effective in the prevention and treatment
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
cognitive impairment, anxiety including mild anxiety,
mania including bipolar disorder acute mania and acute
mania, bipolar disorder, depression including bipolar
disorder depression, autism, Down's syndrome, attention
deficit hyperactivity disorder (ADHD), Alzheimer's
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, miparticlee headache and cognitive impairment.

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

d; using TMS as the standard.

o
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(2) Powder X-ray Diffraction

Using a Rigaku Denki RAD-2B diffraction
meter, the powder x-ray diffraction paftern was
measured at room temperature using a Cu Ka filled tube
(35 kV 20mA) as the x-ray source with a wide-angle
goniometer, a 1° scattering slit, an 0.15 mm light-
intercepting slit, a graphite secondary monochromator
and a scintillation counter. Data collection was done
in 260 continuous scan mode at a scan speed of 5°/minute
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

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
from 20°C to 200°C in a dry nitrogen atmosphere at a
heating rate of 5°C/minute. a—-alumina was used as the
standard substance.

(5) Differential Scanning Calorimetry

Thermogravimetric/differential thermal
analysis was performed using a Seiko SSC 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



WO 03026659

10

15

20

25

- 60 -
atmosphere at a heating rate of 5°C/minute. a-alumina
was used as the standard substance.

(6) Particle Size Measurement

0.1 g of the particles to be measured were
suspended in a 20 ml n-hexane solution of 0.5 g soy
lecithin, and particle size was measured using a size
distribution meter (Microtrack HRA, Microtrack Co.).

(7) Hygroscopicity Test Method

One g of the sample was accurately weighed in
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
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
conditions as follows.

Measuring apparatus: CMX-360 Solid State NMR
Spectrometer (manufactured by Chemagnetic Inc.)

Computer: SPARC Station 2 (manufactured by
SUN Microsystem, Inc.)

0S, Software: Solalis 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.

PCT/IPO2/09858
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Width of measured puls: 90° puls was used
under tpe condition of CP.

Measuring sample tube: Test tube made of
zirconia, having the outside diameter of 7.5 mm, and
inside capacity of 0.8 ml

Revolution: 4250 Hz (Revolution per second
Contact time: 1 msec.

Waiting time: 20 sec.

Integrated times: 512 times

Measuring temperature: About 25°C temperature
of outside of test tube)

External standard: Methyl group (& 17.3) of

hexamethylbenzene was used as the external standard.

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

preparations and formulation examples.

Reference Example 1

19.4 g of 7-(4-chlorobutoxy)-3,4-
dihydrocarbostyril and 16.2 g of 1-(2,3-dichlorophenyl)
piperadine 1 hydrochloride were added to 8.39 g of
potassium carbonate dissolved in 140 ml of water, and
circulated for 3 hours under agitation. After reaction
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

PCT/JPO2NIRSS
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solution was cooled, and the precipitated crystals
filtered out. The resulting crystals were dried for 14
hours at 60°C to produce 20.4 g (74.2%) of raw
aripiprazole.

30 g of the raw aripiprazole obtained above
was recrystallized from 450 ml of ethanol according to
the methods described in Japanese Unexamined Patent
Publication No. 191256/1990, and the resulting crystals
dried for 40 hours at 80°C to obtain aripiprazole
anhydride crystals. The yleld was 29.4 g (98.0%).

The melting point (mp} of these aripiprazole
anhydride crystals was 140;c, matching the melting
point of the aripiprazole anhydride crystals described
in Japanese Unexamined Patent Publication No.
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) . '

Reference FExample 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%)
according to the method presented at the 4th Japanese-
Korean Symposium on Separation Technology, gradually
(2-3 hours) coocled to room temperature, and then

chilled to near 0°C. The precipitated crystals were
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filtered out, producing about 7200 g of aripiprazole
hydrate (wet state).

The wet-state aripiprazole hydrate crystals
obtained above were dried for 30 hours at 80°C to
obtain 6480 g (93.5%) of conventional aripiprazole
anhydride crystals. The melting point {(mp) of these
crystals was 139.5°C. These crystals were confirmed by
the Karl Fischer method to be anhydrous, with a
moisture value of 0.03%.

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
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
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
diffraction spectrum of aripiprazole hydrate obtained
by this method exhibited characteristic peaks at 20 =
12.6°, 15.1°, 17.4°, 18.2°, 18.7°, 24.8° and 27.5°.

The powder x-ray diffraction spectrum of this
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aripiprazole hydrate was identical to the powder x-ray
diffraction spectrum of aripiprazole hydrate presented
at the 4th Joint Japanese-Korean Symposium on Isolation

Technology.

Reference Example 4

Preparation of 15 mg tablets containing type
I crystals of aripiprazole anhydride obtained in
Reference Example 2.

Type-I crystals of aripiprazole anhydride
(525 g), lactose (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
granulating ingredienfs 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 aqueous
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
of 710 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
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single tablet press 12HUK: manufactured by KIKUSUI
SEISAKUSHO CO., LTD.), there were obtained tablets,
each having 95 mg of weight.

Water content of the tablets was measured
according to volumetric titration method (Karl-Fischer
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 equipment.

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

CO., LTD.)

Automated water vaporization equipment Model:

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

LTD.}

Heating temperature: 165*10°C

Nitrogen gas flow rate: about 150 ml/min.
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Reference Example S

Preparation of 15 mg tablets containing type
B crystals of aripiprazole anhydride

Type B crystals of aripipracle anhydride
(4,500 g), lactose (17,100 g), corn starch (3,000 g)
and crystalline cellulose (3,000 g) ﬁere charged in a
fluidized bed granulating dryer (NEW-MARUMERIZER Model:
NQ-500, manufactured by FUJI PAUDAL CO., LTD.), and
these granulating ingredients were 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% aqueous solution of hydroxypropyl celulose 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: 96%). The dried
granules were subjected to sizing by passing to a sieve
of 850 pum.

About 1% by weight of magnesiﬁm stearate was
added to the sized granules and mixed, then the
granules were supplied to a tablet machine (Rotary
single tablet press 12HUK: manufactured by KIKUSUI
SEISAKUSHO CO., LTD.), there were obtained tablets,

each having 95 mg of weight.

NG
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Example 1

500.3 g of the aripiprazole hydrate crystals
obtained in Reference Example 3 were milled using a
sample mill (small atomizer). The main axis rotation
rate was set to 12,000 rpm and the feed rotation rate
to 17 rpm, and a 1.0 mm herringbone screen was used.
Milling was completed in 3 minutes, resulting in 474.6
g (94.9%) of Aripiprazole Hydrate A powder.

The Aripiprazole Hydrate A (powder) obtained
in this way had a mean particle size of 20-25 pm. 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-ds, TMS) spectrum which
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), 2.3S5-
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 (bxt, 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, 1lH),
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). _

The Aripiprazole Hydrate A (powder) obtained
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 20 = 12.6°, 15.4°, 17.3°, 18.0°,
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18.6°, 22.5° and 24.8°. This pattern is different from
the powder x-ray spectrum of unmilled aripiprazole
hydrate shown in Figure 7.

The Aripiprazole Hydrate A (powder) obtained
above had infrared absorption bands at 2951, 2822,
1692, 1577, 1447, 1378, 1187, 963 and 784 cm™ on the IR
(KBr) spectrum.

As shown in Figure 1, the Aripiprazole
Hydrate A (powder) obtained above had a weak peak at
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).

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 alr dryer to produce 427 g (yield 98.7%) of
Aripiprazole Anhydride Crystals B.

These Aripiprazole Anhydride Crystals B had a
melting point (mp) of 139.7°C.

The Aripiprazole Anhydride Crystals B
obtained above had an 'H-NMR spectrum (DMSO-d,, TMS)
which was substantially the same as the 'H-NMR spectrum
shown in Fiqure 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
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(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), 6.49 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 Anhydride Crystals B
obtained above had a powder x-ray diffraction spectrum
which was substantially the same as the powder x-ray
diffraction spectrum shown in Figure 5. Specifically,
they had characteristic peaks at 28 = 11.0°, 16.6°,
19,3°, 20.3° and 22.1°.

The Aripiprazole Anhydride Crystals B
obtained above had remarkable infrared absorption bands
at 2945, 2812, 1678, 1627, 1448, 1377, 1173, 960 and
779 cm™ on the IR (KBr) spectrum.

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

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

Even when the Aripiprazole Anhydride Crystals
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) .
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Example 3

44.29 kg of the Aripiprazole Hydrate A
(powder) obtained in Example 1 was dry heated for 18
hours in a 100°C hot air dryer and then heated for 3
hours at 120°C to produce 42.46 kg (yield 99.3%) of
Aripiprazole Anhydride Crystals B.

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

The Aripiprazole Anhydride 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).

Example 4
40.67 kg of the Aripiprazole Hydrate A

{powder) cbtained in Example 1 was dry heated for 18
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
Aripiprazole Anhydride Crystals B.

The physicochemical properties of the
resulting Aripiprazole Anhydride Cr}stals B were the
same as the physicochemical properties of the
Aripiprazole Anhydride Crystals B obtained in Example
2,
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The Aripiprazole Anhydride 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).

Examples 5-10 are useful for injectable or
oral solution formulations but not solid dose
formulations since they were made by heating
Conventional Anhydride or Conventional Hydrate instead

of Hydrate A.

Exampie 5
The hygroscopic aripiprazole anhydride

crystals obtained in Reference Example 1 were heated

_for 50 hours at 100°C using the same methods as in

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

The Aripiprazole Anhydride 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).

Example 6
The hygroscopic aripiprazole anhydride

PCT/JPO2NIRSE
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crystals obtained in Reference Example 1 were heated
for 3 hours at 120°C using the same methods as in
Example 2. The physicochemical properties of the
resulting Aripiprazole Anhydride Crystals B were the
same as the physicochemical properties of the
Aripiprazole Anhydride Crystals B obtained in Example
2.

The Aripiprazole Anhydride 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).

Exampla 7

The hygroscopic aripiprazole anhydride
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 of the
resulting Aripiprazole Anhydride Crystals B were the
same as the physicochemical properties of the
Aripiprazole Anhydride Crystals B obtained in Example
2.

The Aripiprazole Anhydride 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).

PCTHPO2IN9858
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Example &

The hygroscopic aripiprazole anhydride
crystals obtained in Reference Example 2 were heated
for 3 hours at 120°C using the same methods as in
Example 2. The physicochemical properties of the
resulting Aripiprazole Anhydride Crystals B were the
same as the physicochemical properties of the
Aripiprazole Anhydride Crystals B obtained in Example
2. '

The Aripiprazole Anhydride 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).

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

The Aripiprazole Anhydride 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).
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Example 10

The aripiprazole hydrate crystals obtained in
Reference Example 3 were heated for 3 hours at 120°C
using the same methods as in Example 2. The
physicochemical properties of the resulting
Aripiprazole Anhydride Crystals B were the same as the
physicochemical properties of the Aripiprazole
Anhydride Crystals B obtained in Example 2.

The Aripiprazole Anhydride Crystals B
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).

Example 11 (Preparation of type C crystals of
aripiprazole anhydride)

100 Miligrams of type-I crystals of
arlipiprazole anhydride obtained in Reference Example 2
were heated about 145°C (#3°C). 1In this occasion,
there was observed the phenomena that the crystals were
once melted, then again crystallized. After that, 100
mg {(yield: 100%) of Type C crystals of aripiprazole
anhydride were obtained. The melting point of the
crystals was 150°C. The crystals were colorless prism
form.

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

substantially identical to the endothermic curve of
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thermogravimetric/differential thermal analysis
(heating rate: 5;C/minute) shown in Figure 8.
Specifically, it showed the endothermic curve around
150.2°C.

The type C crystals of aripiprazole anhydride
thus obtained exhibited an 'H-NMR spectrum ({(DMSO-d,,
TMS) which was substantially identical to the H-NMR
spectrum (DMSO~d;, TMS) shown in Figure 9.

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
(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), 6.49 ppm
(dd, J=8.4 Hz, J=2.4 Hz, 1H), 7.04 ppm (d, J=8.1 Hz,
l1H), 7.11-7.17 ppm (m, 1H), 7.28-7.32 ppm (m, 2H), and
10.00 ppm (8, 1H).

The type C crystals of aripiprazole anhydride
cbtained above had a powder X-ray diffraction spectrum
which was substantially identical to the powder X-ray
diffraction apectrum 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 aripiprazole anhydride
obtained above had an IR spectrum which was
substantially identical to the IR {KBr) spectrum shown
in Fiqure 11. Specifically, it had the characteristic
infrared absorption bands at 2939, 2804, 1680, 1375 and
780 cm™.



W 03026659 PCT/JPO2/098S8

10

15

20

25

B}

- 76 -

The type C crystals of aripiprazole anhydride
obtained above exhibited a solid C-NMR spectrum, which
was substantially identical to the solid C-NMR
spectrum shown in Figure 12. Specifically, it had the
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.

According to the above-mentioned data on
endothermic curve of thermogravimetric/differential
thermal analysis (heating rate: 5°C/minute) and powder
X-ray diffraction spectrum, the formation of the type C
crystals of aripiprazole anhydride was confirmed.

When the type C crystals of aripiprazole
anhydride crystals obtained above were left for 24
hours in a dessicator where the conditions were set at
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
aripiprazole anhydride)

The type-I crystals of aripiprazole anhydride
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
solution was cooled to 7°C, and the precipitated
crystals were collected by filtration. The crystals
were subjected to air-drying as they were so as to

obtain 17.9 g (yield: B9.5%) of type D crystals of



WO 03026659 PCT/IPO2/09358

10

15

20

25

' - 77 -
aripiprazole anhydride.

The type D crystals of aripiprazole anhydride
obtained above had an endothermic curve substantially
identical to the endothermic curve of
thermogravimetric/differential thermal analysis
(heating rate: 5°C/minute) shown in Figure 13.
Specifically, it had the endothermic peaks at about
136.8°C and about 141.6°.

The type D crystals of aripiprazole anhydride
obtained above exhibited 'H-NMR spectrum (DMSO-d,, TMS)
which was substantially identical to the 'H-NMR spectrum
(DMSO-d;, 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
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), 6.49 ppm (dd, J=8.4 Hz, J=2.4
Hz, 1H), 7.04 ppm (d, J=8.1 Hz, 1lH), 7.11-7.17 ppm (m,
1H), 7.28-7.32 ppm (m, 2H), and 10.00 ppm (s, 1H).

The type D crystals of aripiprazole anhydride
obtained 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 20 = 8.7°, 11.6°,
16.3°, 17.7°, 18.6°, 20.3", 23.4° and 25.0°.

The type D crystals of aripiprazole anhydride
obtained above had an IR spectrum which was

substantially identical to the IR (KBr) spectrum shown
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in Figure 16. Specifically, it had the characteristic
infrared absorption bands at 2946, 1681, 1375, 1273,
1175 and 862 cm™.

The type D crystals of aripiprazole anhydride
obtained above exhibited a solid “C-NMR spectrum which
was substantially identical to the solid 3C-NMR
spectrum shown in Figure 17. Specifically, it had the
characteristic peaks at 32.1 ppm, 62.2 ppm, 66.6 ppnm,
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
crystals of aripiprazole anhydride was confirmed.

When the type D crystals of aripiprazole
anhydride 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
below) .

Example 13 (Preparation of type D crystals of
aripiprazole anhydride)

1,200 Grams of the type-I crystals of
aripiprazole anhydride obtained in Reference Example 2
were dissolved in 18 liters of toluene, with heating.
This toluene solution was cooled to 40°C, and 36 g of

type-D crystals of aripiprazole anhydride obtained in

PCT/JPO209358
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Example 12 were added as seed crystals, then the
solution was cooled to 10°C and allowed to stand as it
is. The precipitated crystals were collected by
filtration, dried at 60°C for 18 hours to obtain 1,073
g (yield: 86.8%) of type D crystals of aripiprazole
anhyride (purity: 100%). The crystals were colorless
plate form.

The type D crystals of aripiprazole anhydride
had an endothermic curve substantially identical to the
endothermic curve of thermogravimetric/differential
thermal analysis (heating rate: 5°C/minute) shown in
Figuré 13. Specifically, it had the endothermic peaks
around about 136.8°C and about 141.6°.

' The type D crystals of aripiprazole anhydride
obtained above exhibited an 'H-NMR spectrum (DMSO-d,,
TMS) which was substantially identical to the 'H-NMR
spectrum (DMSO-d,, TMS) shown in Fligure 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
(m, 4H), 2.48-2.56 ppm (m, 4H+DMS50), 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), 7.04 ppm (d, J=8.1 Hz,
i4), 7.11-7.17 ppm {(m, 1H), 7.28-7.32 ppm {(m, 2H), and
10.00 ppm (s, 1lH).

The type D crystals of aripiprazole anhydride
obtained above had a powder X-ray diffraction spectrum

which was substantially identical to the powder X-ray

PCT/IPO2/09858
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diffraction spectrum shown in Figure 15. Specifically,
it had the characteristic peaks at 20 = B8.7°, 11.6°,
16.3°, 17.7°, 18.6°, 20.3°, 23.4" and 25.0°.

The type D crystals of aripiprazole anhydride
obtained above had an IR spectrum which was
substantially identical to the IR (KBr) spectrum shown
in Figure 16. Specifically, it had characteristic
infrared absorption bands at 2946, 1681, 1375, 1273,
1175 and 862 cm™.

The type D crystals of aripiprazole anhydride
obtained above had a solid °C-NMR spectrum which was
substantially identical to the solid 'C-NMR spectrum
shown in Figure 17. Specifically, it had the
characteristic peaks at 32.1 ppm, 62.2 ppm, 66.6 ppm,
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
crystals of aripiprazole anhydride was confirmed.

When the type D crystals of aripiprazole
anhydride 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 exhibit hygroscopicity higher than 0.4% (see, Table
1 below).

PCT/IPO2/9858

a
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Example 14 (Preparation of type E crystals of
aripiprazole anhydride)

40 Grams of type-I crystals of aripiprazole
anhydride obtained in Reference Example 2 was dissolved
in 1000 ml of acetonitrile with heating at B0°C. This
acetonitrile solution was cooled to about 70°C by
taking for about 10 minutes, and was kept at this
temperature for about 30 minutes to precipitate the
seed crystals. Next, the temperature of said 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
air-drying overnight, there were obtained 37.28 g
(yield: 93.2%) of type E crystals of aripiprazole
anhydride (purity: 100%). The melting point of these
crystals was 145°C, and the crystals were colorless
needle form.

The type E crystals of aripiprazole
anhydride had an endothermic curve substantially
identical to the endothermic curve of
thermogravimetric/differential thermal analysis
(heating rate: 5°C/minute) shown in Figure 18.
Specifically, it had endothermic peak at about 146.5°.

. The type E crystals of aripiprazole anhydride
obtained above exhibited an 'H-NMR spectrum (DMSO-d,,

T™MS) which was substantially identical to the 'H-NMR

PCT/IPD2/09858
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spectrum (DMSO-d;, TMS) shown in Figure 19.
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
(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}, 6.49 ppm
(dd, J=8.4 Hz, J=2.4 Hz, 1H), 7.04 ppm (d, J=B.1 Hz,
1H), 7.11-7.17 ppm (m, 1H), 5.28-7.32 ppm (m, 2H), and
10.00 ppm (s, 1H).

The type E crystals of aripiprazole anhydride
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°,
14.6°, 17.6°, 22.5° and 24.0°.

The type E crystals of aripiprazole anhydride
obtained above had an IR spectrum which was
substantially identical to the IR (KBr) spectrum shown
in Figure 21. Specifically, it had the characteristic
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
diffraction spectrum, the formation of type E crystals
of aripiprazole anhydride was confirmed.

When the type E crystals of aripiprazole

anhydride obtained above were left for 24 hours in a
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dessicator where the conditions were set at humidity
100%, and temperature 60°C, the crystals did not
exhibit hygroscopicity higher than 0.4% (see, Table 1
below).

Example 15 (Preparation of type F crystals of
aripiprazole anhydride)

140 Grams of type-I crystals of aripiprazole
anhydride obtained in Reference Example 2 were
suspended in 980 ml of acetone and continued to reflux
for 7.5 hours with stirring. Next, the suspension was
filtered in hot condition, and crystals separated out
were subjected to air-drying for 16 hours at room
temperature, there was obtained 86.19 g (yleld: 61.6%)
of type F crystals of aripiprazole anhydride (purity:
100%). The crystals were colorless prism form.

The type F crystals of aripiprazole
anhydride had an endothermic curve substantially
identical to the endothermic curve of
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 aripiprazole anhydride
obtained above exhibited an 'H-NMR spectrum ({DMSO-d,,
TMS) which was substantially identical to the 'H-NMR
spectrum (DMSO-d,;, TMS) shown in Figure 23.

Specifically, it had the characteristic peaks at 1.55-
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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 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 type F crystals of aripiprazole anhydride
obtained above had a powder X-ray diffraction spectrum
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 aripiprazole anhydride
obtained above had an IR spectrum which was
substantially identical to the IR {KBr} spectrum shown
in Figure 25. Specifically, it had the characteristic
infrared absorption bands at 2940, 2815, 1679, 1383,
1273, 1177, 1035, 963 and 790 cm™

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
aripiprazole anhydride was confirmed.

When the type F crystals of aripiprazole
anhydride 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
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not exhibit hygroscopicity higher than 0.4% (see, Table

1 below).
Table 1
sample [T Hotecure Woloture Content
Reference Example 1 0.04 3.28
Reference Example 2 0.04 1.78
Example 2 0.04 0.04
Example 3 0.02 0.02
Example 4 0.02 .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 aripiprazole anhydride (10

g) obtalned in Reference Example 2 was charged in a

stainless steel round tray (diameter: 80 mm), and

heated to about 170°C so as to melted completely. When

10 this melted liquid was cooled, then it solidified
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clarity with pale brawn in color, the sélid was peeled
off from the stainless steel round tray, there was
obtained 9.8 g (yield: 98%) of glassy state of
aripiprazole anhydride. The obtained glassy state
product was characterized by having no significant peak
observed in a powder X-ray determination. (cf. Figure
31).

According to the thermogravimetric/

‘differental thermal analysis (heating rate: 5°C/

minute), as shown in Figure 30, an exothermic peak of
type B crystals of aripiprazole anhydride was observed
at around 86.5°C. While, an endothermic peak of type B
crystals of aripiprazole anhydride owing to melting was
observed at around 140.1°C.

b) When the glassy state of ariplprazole
anhydride obtained in Example l6-a) were charged in a
sealed vessel and left to stand at room temperature for
about 6 months, then type G crystals of aripiprazole
anhydride having white in color was obtained by
changing the color from pale brown (25 g, yield: 100%).
Melting point: 138 to 139°C.

The type G crystals of aripiprazole anhydride
had an endothermic curve which was substantially
identical to the thermogravimetric/differential thermal
analysis (heating rate: 5°C/min.) endothermic curve
shown in Figure 26, more particulaly, it has an
endothermic peak around 141.0°C and an exothermic peak

around 122.7°C.
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The type G crystals of aripiprazole anhydride
obtained as above exhibited an 'H-NMR spectrum which was
substantially identical to the 'H-NMR spectrum (DMSO-d,,
TMS) shown in Figure 27. 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 (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, 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, 1H), 7.28 - 7.32 ppm (m, 2H) and 10.00 ppm (s,
1H) . '

The type G crystals of aripiprazole anhydride
obtained as above had a powder X-ray diffraction
spectrum which was substantially identical to the
powder X-ray diffraction spectrum shown in Figure 28.
Specifically, it has characteristic peak 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°.

The type G crystals of aripiprazole anhydride
obtained above had an IR spectrum which was
substantially identical to the IR (KBr) spectrum shown
in Fiqure 29. Specifically, it has clear infrared
absorption bands at 2942, 2813, 1670, 1625, 1377, 1195,
962 and 787 cm™.

Example 17

a) Preparation of granules of 30 mg tablets containing
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type B crystals of aripiprazole anhydride for
additional drying

Type B crystals of aripiprazole anhydride
(1,500 g}, lactose {5,700 g), corn starch (1,000 g) and
crystalline cellulose (1,000 g) were charged in a
fluidized bed granulating dryer (Flow Coater Model FLO-
S5M; manufactured by FROINT SANGYO KABUSHIKI KAISHA),
and these granulating ingredients were mixed by
fluidizing for about 3 minutes with an inlet air
temperature at 60°C, air flow rate of 3 to 4 m*/min.
Further, the granulating ingredients were continued
fluldizing under the same condition, and sprayed with
about 4,000 g of 5% aqueous solution of hydroxypropyl
celulose to obtain wet granules. The wet granules 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
17-a) were sized by use of a mill (FIORE 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
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
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Reference Example 4}).

About 1% by weight of of magnesium stearate
was added to the sized granules and mixed, then the
granules were supplied to a tabletting machine (a
Rotary single tablet press, Model VIRGO: manufactured
by KIKUSUI SEISAKUSHO CO., LTD.), and there were
obtained tablets, each having 190 mg of weight.

c) The dried granules (3 kg) cbtained in Example
17-a) were charged in a vacuum dryer (vacuum
granulating dryer model; VG-50: manufactured by KIKUSUI
SEISAKUSHO CO., LTD.), and dried at 70°C of a jacket
temperature, under a reduced pressure at 5 torr of
degree of vacumm for 1 hour. The thus obtained dried
granules contained 3.1% of water (measured by the
method according to Reference Example 4). 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
single tablet press, Model VIRGO: manufactured by
KIKUSUI SEISAKUSHO CO., LTD.), and there were obtained

tablets, each having 190 mg of weight.

Example 18
a) Preparation of 30 mg tablets containing type B

crystals of aripiprazole anhydride

Aripiprazole anhydride (type B crystals)
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(4,500 g), lactose (17,100 g), corn starch (3,000 g)
and crystalline cellulose (3,000 g) were charged in a
fluidized bed granulating dryer (NEW-MARUMERIZER Model:
NQ-500, manufactured by FUJI PAUDAL CO., LTD.), and
these granulating ingredients were mixed by fluidizing
for about 3 minutes with an inlet air temperature at
70°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
g of 5% aqueous sclution of hydroxypropyl celulose 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
4). (Yield: 96%). The dried granules were sized by
passing to a mill (FIOLE F-0: manufactured by TOKUJU
CORPORATION) .

About 1% by weight of magnesium stearate was
added to the sized granules and mixed, then the
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)
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
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contained 3.3% of water (measured by the method
according to Reference Example 4).

c) The dreid tablets (3 kg) obtained in Example
18-a) were charged in a vacuum dryer {vacuum
granulating dryer, VG-50: manufactured by KIKUSUI
SEISAKUSHO CO., LTD.), and dried at 80°C of a jacket
temperature, under reduced pressure of 5 torr of degree
of vacumm for 4 hours. The obtained dried tablets
contained 2.7% of water (measured by the method

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
crystals of aripiprazole anhydride 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.

c) The tablets were dried by the procedures
similar to those of Example 18-b), except that inlet

air temperature was 100°C and dried for 3 hours.

Example 20

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 aripiprazole

anhydride.

PCT/JPO2N9858
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Example 21
By the procedures similar to those of Example
18-a), there were obtained tablets, each having 190 mg
of weight, containing type D crystals of aripiprazole

anhydride.

Example 22

a) Aripiprzole hydrate crystals (156 g) obtained
in Reference Example 3, lactose (570 g}, corn starch
(100 g) and crystalline cellulose (100 g) were charged
in a fluidized bed granulating dryer (NEW-MARUMERI2ER,
NQ-160: manufactured by FUJI POWDAL CO., LTD.), and
these granulating ingredients were mixed under
fluidizing for about 3 minutes with an inlet air
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 celulcse
to obtain wet granules. The inlet air temperature was
elevated up to 85°C, and dried until the temperature of
the product was reatched to 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 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-01l: manufactured by POWREX CORPORATION),
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and dried at 85°C of inlet air temperature, air flow
rate of 0.5 m*/min for 2 hours. The dried granules
contained 3.50% of water (measured by the method
according to Reference Example 4).
c) The dried granules (100 g) obtained in
Example 22-a) were charged in a vacuum dryer (vacuum
granulating dryer LCV-232: manufactured by TABAI CO.,
LTD.), and dried 80°C of tray temperature, about 760
mmHg of degree of vacuum for 2 hours. The dried
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
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
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 of weight.
e) About 1% by weight of magnesium stearate was
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
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tabletted with punch, there were obtained tablets, each

having 191 mg of weight.

Dissolution Test

Each tablets of the pharmaceutical solid oral
preparations obtained previously was kept, repectively
under the open at 25°C/60% RH for 6 months, and at
40°C/75% RH for 1 week, then their dissolution rates
were measured by the following methods. The
dissolution rates obtained from 60 minutes after the
exposure are shown in Tables 2 and 3. The dissolution
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
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 eguipment: USP
Model: NTR-6100 {manufactured by TOYAMA SANGYO CO.,

LTD.)

Model: DT-610 (manufactured by JASCO CORPORATION)

a) Method of dissolution test of the 15 mg tablet

One tablet (containing 15 mg each of
aripiprazole anhydride or hydrate) was tested by using
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).

i
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The test solutions obtained respectively from
10 minutes, 20 minutes, 30 minutes, 45 minutes and 60
minutes after the start of test are named as T10, T20,
T30, T45 and T60.

On the other hand, about 0.05 g of standard
sample of aripiprazole was weighed accurately,
dissolved in ethanol (95%) sc as to make exactly 50 ml
of ethanol solution. Twenty (20) ml of this ethanol
solution was taken accurately, and to prepared exactly
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 solution
were subjected to filtration, respectively by using a
filter having micropores of 10 to 20 um in diameters,
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
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

conducted to other 5 samples of the test sclutions.

Dissolution rate (%) relating to the indicated

amount of aripiprazole =
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Amount of the standard sample of aripiprazole (mg)
x At x As x 9/5 x 20/C

wherein, At: Atl0, At20, At30, Atd5 or At60

As: standard solution
C: Indicated amount of aripiprazole (mg)

(Note:1) Water was added to 1.97 g of acetic acid (100)
and 9.15 g of sodium acetate-trihydrate to
make 1000 ml of solution (0.1 mol/l).

{Note:2) Paddle method

{Note:3) Water was added to 100 ml of 0.1 mol/l
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 solution.

b) Method of dissolution test of the 30 mg tablet

One tablet each of the pharmaceutical solid
oral preparations (containing 30 mg each of
aripiprazéle anhydride or hydrate) was tested by using
900 ml of 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: 6}.

The test solutions obtained respectively from
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
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standard sample of aripiprazole was weighed accurately,
and dissolved in ethanol ({95%) so as to made exactly 50
ml of the ethanol solution. Twenty (20) ml of the
ethanol solution was taken accurately, and prepared
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
having micropores of 10 to 20 gm 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
nm, and the difference between these absorbances were
named as Atl10, At20, At30, At45, At60 and As,
respectively.

After the measurements, the test solutions of
T10, T20, T30 and T45 were put back respectively to the
test vessels. Further, similar procedures were

conducted to other 5 samples of the test solutions.

Dissolution rate (%) relating to the indicated
amount of aripiprazole =
Amount of the standard sample of aripiprazole (mg)
x At x As x 9/5 x 20/C

wherein, At: Atl0, At20, At30, At45 or At60

As: standard solution

PCT/JPOZ/I9RSE
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C: Indicated amount of aripiprazole (mg)
Water was added to 1.91 g of acetiec acid (100)
and 2.99 g of sodium acetate‘trihydrate to
made 1000 ml of solution (0.05 mol/l).
Paddle method
Water is added to 100 ml of 0.1 mol/l
hydrochloric acid (Note:8) to made 1000 ml of
solution.
Water was added to 0.9 ml of hydrochloric acid
to make 1000 ml of sclution.

Table 2
Sampl 4 Open at 25°C/60% RH | Open at 40°C/75% RH
amples use e s After P After
L Initial § months Initial 1 week
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
15 Table 3
1 d cpen at 25°C/60% RH | Open at 40°C/75% RH

Samples use Initial | GRESeE | rnirial | EEER
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% 94.9%
17-c)

Tablet (30 mg)
l;f 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%
EX le 1B8-c)
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Table 4
Samples used Initial After 2 weeks
Samples used Tablet
(30 mg) of Example 89.8% 66.9%
19-a)
Tablet (30 mg) of _ 19.8%
Example 19-b) *
Tablet (30 mg) of _ 85.9%
Example 19-c) *
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-e) 92.5% 74.4%
(dreid for 2 hours)
Tablet (30 mg) of
Example 22-e) 96.2% 83.4%
(dreid for 6 hours)
(Note: Dissolution tests in Table 5 were conducted
15 gimilarly to the procedures in the above-

mentioned "b) Method of dissolution test of the

30 mg tablet” except that by using %00 ml of

acetic acid buffer solution (pH 4.0) as the test

solution, and by rotating a paddle at 50 rpm.
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As can be seen clearly from the data shown in
Table 2, in comparison with the 15 mg tablet containing
conventional aripiprazole anhydride crystals (Reference
Example 4), the 15 mg tablet containing type B crystals
of aripiprazole anhydride (Reference Example 5) had the
dissolution rate to maintain maximum drug concentration
(Cmax), at pH 5.0 after 60 minutes, even though such
tablet was kept under the open at 25°C/60%RH for
6 months and under the open at 40°C/75%RH for
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 aripiprazole anhydride, and 30 mg tablets
(Examples 18-b) and 18-c)) prepared from further dried
pharmaceutical solid oral preparation containing type B
crystals of aripiprazole anhydride 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
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-c)) containing conventional aripiprazole anhydride
crystals were further dried and subjected to keep under
open at 40°C/75%RH for 2 weeks, then the dissolution
rates of the tablets obtained 60 minutes after the test

at pH 4.5 were the dissolution rates to maintain
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maximum drug concentration (Cmax).

As can be seen clearly from the data shown in
Table 5, when 30 mg tablet (Example 18-a)) containing
type B crystals of aripiprazole anhydride, 30 mg tablet
(Example 20) containing type C crystals of aripiprazole
anhydride and 30 mg tablet (Example 21) containing type
D crystals of aripirazole anhydride were subjected to
keep under open at 40°C/75%RH for 2 weeks, then the
dissolution rates of the tablets obtained 60 minutes
after the test at pH 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 conventlonal aripiprazole
hfdrate being twice dried, and subjected to keep under
open at 40°C/75%RH 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).

Sample Prepararion 1
Aripiprazole anhydride crystals B 5 mg
Starch ) 131 mg
Magnesium stearate 4{ mg
Lactose €0 mg

Total 200 mg
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Tablets containing the above ingredients in
each tablet were prepared by formulation methods known

to one skilled in the art of pharmaceutical

formulation.
Sample Preparation 2
Type C crystals of aripiprazole anhydride 5 mg
Starch 131 mg
Magnesium stearate 4 mg
Lactose 60 _mg
Total 200 mg

In accordance with an ordinary method, tablet
preparation, containing the above-mentioned ingredients

per 1 tablet was prepared.

Sample Preparation 3
Type D crystals of aripiprazole anﬁydride Smg
Starch 131 mg
Magnesium stearate 4 mg
Lactose £0 mg
Total 200 mg

In accordance with an ordinary method, tablet
preparation, containing the above-mentioned ingredients

per 1 tablet was prepared.
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Sample Preparation 4

Type E crystals of aripiprazole anhydride 5 mg
Starch 131 mg
Magnesium stearate 4 mg
5 Lactose £0 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 aripiprazole anhydride 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 aripiprazole anhydride 5 mg
25 Starch 131 mg
Magnesium stearate 4 mg
Lactose 60 _mg
Total 200 mg
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In accordance with an ordinary method, tablet
preparation, containing the above-mentioned ingredients

per 1 tablet was prepared.

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 (anhydride B).

10

Formulation Example 1
Flash-melt tablets were prepared as follows:

Inkragranulation:

15

Ingredient Percent w/w Ht%.b]ietr

Xylitol (300) Xylisorb 26 55-
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
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The ingredients except for the magnesium
stearate were blended in a commercial V-blender in
geometric proportions for 5 minutes each until all were
added. The magnesium stearate was then added and the
mixture blended 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
mesh (600 microns) screen to form stable granules of

about 150 to 400 microns.

Ingredient Percent w/w p::ga.b f:tr
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
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

2.3 kP (3.5 SCU) and disintegrated in 10 seconds in 5
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ml of water. The final blend formulatlon demonstrated

excellent flow and was free of other problems such as

_ chipping, capping and sticking. It has been found that

utilizing Avicel® PH 102 for the intragranulation and
Avicel® PH 200 for the extragranulation ingredient

enhanced the quality of the resultant tablets.

Formulation Example 2
Flash-melt tablets containing a combination

of two grades of calcium silicate were prepared as

follows:
Intragranulation:
. Mg. per
Ingredient Percent w/w tablet

Xylitol (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
sllicate)

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
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'The ingredients except for the magnesium
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
stable granules in accordance with the procedure of

Formulation Example 1.

10 Extragranulation Ingredients:

Ingredient Percent w/w b::ga-blpe?cr
Intragranulation 92.75 185.5
Avicel® PH 200 3 6
Crospovidone 4q 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

20

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

ml of water.
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Formulation Fxample 3
Flash-melt tablets containing aripiprazole,

an antischizophrenic drug, were prepared as follows:

Intragranulation
Ingredient Percent w/w I::ga'b ]ietr

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 0.15 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
geometric proportions for 5 minutes each until all were
added. The magnesium stearate was added and the
mixturé 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.

PR
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Extragranulation Ingredients:
. Mg. per
Ingredient Percent w/w tablet
Intragranulation 94.4 188.8
Avicel® PH 200 1.1 2.2
Crospovidone 4 8
Magnesium stearate 0.5 1
Total weight 100 200

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
additional three minutes to form the final blend.
Tablets compressed therefrom had a breaking force of
2.0 xP (3.1 SCU) and disintegrated in 10 seconds in 5§

ml of water.

Formulatiop Example 4
Flash-melt tablets containing aripiprazole

were prepared as follows:
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Intragranulation:

Ingredient Percent w/w b::ga-bli:!tr
Aripiprazole 0.5 1
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 q
Acesulfame K 2 4
Magnesium stearate 0.25 0.5
Total weight 92.9 185.8

10

The ingredients except for the magnesium

stearate were blended in a commercial V-blender in

geometric proportions for 5 minutes each until all were

added.

mixture blended for an additional three minutes.

blended formulation was compacted, and screened to form

The magnesium stearate was added and the

stable granules in accordance with the procedure of

Formulation Example 1.

The
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Extragranulatjon Ingredients:
. Mg. per
Ingredient Pexcent w/w tablet
Intragranulation 92.9 185.8
Avicel® PH 200 2.6 5.2
Crospovidone 4 8
Magnesium stearate 0.5 1
Total weight 100 200

10

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

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

ml of water.
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CLAIMS
1. Hydrate A of aripiprazole wherein said
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Hydrate has a powder x-ray diffraction spectrum which
is substantially the same as the following powder x-ray
diffraction spectrum shown in Figure 3,
2. Hydrate A of aripiprazole wherein said
Hydrate has powder x-ray diffraction characteristic
peaks at 260 = 12.6°, 15.4°, 17.3°, 18.0°, 18.6°, 22.5°
and 24.8°.
3. Hydrate A of aripiprazole wherein said
Hydrate has particular infrared absorption bands at
2951, 2822, 1692, 1577, 1447, 1378, 1187, 963 and 784
cm™? on the IR (KBr) spectrum.
4. Hydrate A of aripiprazole wherein said
Hydrate has 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.
5. Hydrate A of aripiprazole wherein said
Hydrate has a mean particle size of 50 um or less.
6. Hydrate A of aripiprazole wherein said
Hydrate has a mean particle size range of 36 to 14 pm.
7. Hydrate A of aripiprazole wherein said
Rydrate has

a powder x-ray diffraction spectrum which is
substantially the same as the following powder x-ray
diffraction spectrum shown in Figure 3;

particular infrared absorption bands at 2951,

"3525

(&
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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.
8. A process for the preparation of Hydrate A
wherein said process comprises milling Conventional
Hydrate to a mean particle size of 50 pym or less.
9. A process according to claim 8, 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.
10. The Hydrate A according to claim 8 made by a
process comprising milling Conventional Hydrate to a
mean particle size of 50 pm or less.
11. The Hydrate A according to claim 8 made by a
process comprising milling Conventiocnal Hydrate to a
mean particle size of 50 ym or less 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.
12, Aripiprazole drug substance of 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 dessicator maintained

at a temperature of 60°C and a humidity level of 100%.

PCT/IPO2N9858
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13. Aripiprazole Anhydride 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 dessicator maintained
at a temperature of 60°C and a humidity level of 100%.
14. 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 60°C and a humidity level of 100%.
15. Aripiprazole Anhydride Crystals B having 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 60°C and a humidity level of 100%.
16. Aripiprazole Anhydride Crystals B having a
powder x-ray diffraction spectrum which is
substantially the same as the following powder x-ray
diffraction spectrum shown in Figure 5.
17. Aripiprazole Anhydride Crystals B having a
powder x-ray diffraction spectrum having characteristic
peaks at 26 = 11.0°, 16.6°, 19.3°, 20.3° and 22.1°,
18. Aripiprazole Anhydride Crystals B having a
particular infrared absorption bands at 2945, 2812,
1678, 1627, 1448, 1377, 1173, 960 and 779 cm™ on the IR
(KBr) spectrum.
19. Aripiprazole Anhydride Crystals B exhibiting

an endothermic peak near about 141,5°C in
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thermogravimetric/differential thermal analysis
(heating rate 5°C/min).

20. Aripiprazole Anhydride Crystals B exhibiting
an endothermic peak near about 140.7°C in differential
scanning calorimetry (heating rate 5°C/min).

21. Aripiprazole Anhydride 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 4 years.

22. Aripiprazole Anhydride Crystal B wherein said
crystals has a mean particle size of 50 um or less.

23. Aripiprazole Anhydride Crystal B wherein said
crystals has a mean particle size of 30 pym or less.

24, Aripiprazole Anhydride Crystals B having all
physicochemical properties defined in claims 16 and 18
to 22.

25. Aripiprazole Anhydride Crystals B having all
physicochemical properties defined in claims 17 to 22.
26. Aripiprazole Anhydride Crystals B having all
physicochemical properties defined in claims 13, 16, 18
to 20 and 22.

27. Aripiprazole Anhydride Crystals B having all
physicochemical properties defined in claims 15, 16, 18
to 20 and 22.

28. Aripiprazole Anhydride Crystals B having all

physicochemical properties defined in claims 13, 17 to

PCT/JPO2/05858
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20 and 22.
29, Aripiprazole Anhydride Crystals B having all
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physicochemical properties defined in claims 15, 17 to
20 and 22.

30. A process for the preparation of Aripiprazole
Anhydride Crystals B wherein said process comprises
heating Ariplprazole Hydrate A.

31. A process for the preparation of Aripiprazole
Anhydride Crystals B wherein said process cbmprises
heating Aripiprazole Hydrate A at 90-125°C for about 3-
50 hours.

32. A process for the preparation of Aripiprazole
Anhydride Crystals B wherein saild process comprises
heating Aripiprazole Hydrate A at 100°C for about 18
hours.

33. A process for the preparation of Aripiprazole
Anhydride Crystals B wherein said process comprises
heating Aripiprazole Hydrate A at 100°C for about 24
hours.

34. A process for the preparation of Aripiprazole
Anhydride Crystals B wherein said process comprises
heating Aripiprazole Hydrate A at 120°C for about 3
hours..

35. A process for the preparation of Aripiprazole
Anhydride Crystals B wherein said process comprises
heating Aripiprazole Hydrate A for about 18 hours at
100°C followed by additional heating for about 3 hours
at 120°C.
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36. The Aripiprazole Anhydride Crystals B
according to any one of claims 24-29 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.
37. The Aripiprazole Anhydride Crystals B
according to any one of claims 24-29 formulated with
one or more pharmaceutically acceptable carriers.
38. The Aripiprazole Anhydride Crystals B
according to any one of claims 24-29 formulated with
one or more pharmaceutically acceptable carriers to
form a solid oral tablet.
39. The Aripiprazole Anhydride Crystals B
according to any one of claims 24-29 formulated with
one or more pharmaceutically acceptable carriers to
form an oral flashmelt tablet.
40. A process for the pharmaceutical solid oral
preparation comprising Aripiprazole Anhydride Crystals
B defined in claim 26 and one or more pharmaceutically
acceptable carriers, wherein said process comprises
heating Aripiprazole Hydrate A defined in claim 7.
41. A process for the pharmaceutical solid oral
preparation comprising Aripiprazole Anhydride Crystals
B defined in claim 26 and one or more pharmaceutically
acceptable carriers, wherein said process comprises
heating Aripiprazole Hydrate A defined in claim 7 at
90-125°C for about 3-50 hours.

42, A process for the pharmaceutical solid oral
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preparation comprising Aripiprazole Anhydride Crystals
B defined in claim 27 and one or more pharmaceutically
acceptable carriers, wherein said process comprises
heating Aripiprazole Hydrate A defined in claim 7.
43. A process for the pharmaceutical solid oral
preparation comprising Aripiprazole Anhydride Crystals
B defined in claim 27 and one or more pharmaceutically
acceptable carriers, wherein said process comprises
heating Aripiprazole Hydrate A defined in claim 7 at
90-125°C for about 3-50 hours.
44, A process for the pharmaceutical solid oral
preparation comprising Aripiprazole Anhydride Crystals
B defined in claim 28 and one or more pharmaceutically
acceptable carriers, wherein said process comprises
heating Aripiprazole Hydrate A defined in -claim 7.
45. A process for the pharmaceutical solid oral
preparation comprising Aripiprazole Anhydride Crystals
B defined in claim 28 and one or more pharmaceutically
acceptable carriers, wherein said process comprises
heating Aripiprazole Hydrate A defined in claim 7 at
90-125°C for about 3-50 hours.
46. A process for the pharmaceutical solid oral
preparation comprising Aripiprazole Anhydride Crystals
B defined in claim 29 and one or more pharmaceutically
acceptable carriers, wherein said process comprises
heating Aripiprazole Hydrate A defined in claim 7.
17. A process for the pharmaceutical solid oral

preparation comprising Aripiprazole Anhydride Crystals
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B defined in claim 29 and one or more pharmaceutically
acceptable carriers, wherein said process comprises
heating Aripiprazole Hydrate A defined in claim 7 at
90-125°C for about 3-50 hours.
48. Aripiprazole Anhydride 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.
49, Aripiprazole Anhydride Crystals B wherein
gaid 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.
50. Aripiprazole Anhydride Crystals B having all
physicochemical properties defined in claims 16, 18 to
20, 22 and 48.
51. Aripiprazole Anhydride Crystals B having all
physicochemical properties defined in claims 17 to 20,
22 and 48.
52. Aripiprazole Anhydride Crystals B having all
physicochemical properties defined in claims 16, 18 to
20, 22 and 49.
53. Aripiprazole Anhydride Crystals B having all
physicochemical properties defined in claims 17 to 20,

22 and 49.
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54. The Aripiprazole Anhydride Crystals B
according to any one of claims 50-53 formulated with
one or more pharmaceutically acceptable carriers.
55. The Aripiprazole Anhydride Crystals B
according to any one of claims 50-53 formulated with
one or more pharmaceutically acceptable carriers to
form a solid oral tablet.
56. The Aripiprazole Anhydride Crystals B
according to any one of claims 50-53 formulated with
one or more pharmaceutically acceptable carriers to
form an oral flashmelt tablet.
57. The use of aripiprazole anhydride crystals
for the treatment of central system disorder.
58. The use of aripiprazole anhydride crystals
for the treatment of schizophrenia.
59. The use of aripiprazole anhydride crystals
for the treatment of bipolar disorder.
60. The use of aripiprazole anhydride crystals
for the treatment of intractable (drug-resistent,
chronlc) schizophrenia with cognitive impalrment or
intractable (drug-resistant, chronic) schizophrenia
without cognitive impairment.
61. The use of aripiprazole anhydride crystals
for the treatment of autism, Down’s syndrome or

attention deficit hyperactivity disorder (ADHD).

62. The use of aripiprazole anhydride crystals B

for the treatment of Alzheimer’s disease, Parkinson’'s

disease or other neurodegenerative diseases.
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63. The use of aripiprazole anhydride crystals B
for the treatment of panic, obsessive compulsive
disorder (OCD), sleep disorders, sexual dysfunction,
alcohol and drug dependency, vomiting, motion sickness,
obesity, miparticlee headache or cognitive impairment.
64. The use of aripiprazole anhydride crystals B
for the treatment of anxiety, depression or mania.
65. The use of aripiprazole anhydride crystals B
to prepare a medicament to treat or prevent
schizophrenia and the symptoms associated with
schizophrenia.
66. A drug for treating schizophrenia or symptoms
assoclated with schizophrenia, which comprises
aripiprazole anhydride crystals B in an amount
effective to treat schizophrenia or the symptoms
therecf, in admixture with a pharmaceutically
acceptable diluent.
67. The drug as claimed in claim 66, which is
contained in 5 commercial package carrying instructions
that the drug should be used for treating
schizophrenia, or symptoms thereof.
68. A process for the preparation of granules,
characterized by wet granulating the Aripiprazole
Anhydride Crystals B defined in claim 26, 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 Aripiprazole
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Anhydride Crystals B defined in claim 27, drying the
obtained granules at 70 to 100°C and sizing it, then
drying the sized granules at 70 to 100°C again.
70. A process for the preparation of granules,
characterized by wet granulating the Aripiprazole
Anhydride Crystals B defined in claim 28, drying the
obtained granules at 70 to 100°C and sizing it, then
drying the sized granules at 70 to 100°C again.
71. A process for the preparation of granules,
characterized by wet granulating the Aripiprazole
Anhydride Crystals B defined in claim 29, drying the
obtained granules at 70 to 100°C and sizing it, then
drying the sized granules at 70 to 100°C again.
72. A process for the pharmaceutical solid oral
preparation, characterized by drying a pharmaceutical
solid oral preparation comprising the Aripiprazole
Anhydride Crystals B defined in claim 26 and one or
more pharmaceutically acceptable carriers at 70 to
100°C.
73. A process for the pharmaceutical solid oral
preparation, characterized by drying a pharmaceutical
solid oral preparation comprising the Aripiprazole
Anhydride Crystals B defined in claim 27 and one or
more pharmaceutically acceptable carriers at 70 to
100°C.
4. A process for the pharmaceutical solid oral
preparation, characterized by drying a pharmaceutical

solid oral preparation comprising the Aripiprazole
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Anhydride Crystals B defined in claim 28 and one or
more pharmaceutically acceptable carriers at 70 to
100°c.
75. A process for the pharmaceutical solid oral
preparation, characterized by drying a pharmaceutical
solid oral preparation comprising the Aripiprazole
Anhydride Crystals B defined in claim 29 and one or
more pharmaceutically acceptable carriers at 70 to
100°C.
76. The pharmaceutical solid oral preparation
comprising the Aripiprazole Anhydride Crystals B
defined in claim 26 and oné 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.
17. The pharmaceutical solid oral preparation
comprising the Aripiprazole Anhydride Crystals B
defined in claim 27 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.
8. The pharmaceutical solid oral preparation
comprising the Aripiprazole Anhydride Crystals B

defined in claim 28 and one or more pharmaceutically
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acceptable carriers, wherein sald 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.
79. The pharmaceutical solid oral preparation
comprising the Aripiprazole Anhydride Crystals B
defined in claim 29 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.
80. Aripiprazole Anhydride Crystals C having a
powder X-ray diffraction specérum shown in Figure 10.
81. Aripiprazole Anhydride Crystals C having a
powder X-ray diffraction spectrum having
characteristics peaks at 26 = 12.6°, 13.7°, 15.4°,
18.1°, 19.0°, 20.6°, 23.5° and 26.4°.
82. Aripiprazole Anhydride crystals C having a
particular infrared absorption bands at 2939, 2804,
1680, 1375 and 780 cm™ on the IR (Kbr) spectrum.
83. Aripiprazole Anhydride crystals C exhibitng
an endothermic peak near about 150.2°C in
thermogravimetric/differ;ntial thermal analysis
{heating rate 5°C/min).
B4. Aripiprazole Anhydride crystals C having a

solid "C-NMR spectrum having characteristic peaks at

Y X
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32.8 ppm, 60.8 ppm, 74.9 ppm, 104.9 ppm, 152.2 ppm and
175.2 ppm.
85. Aripiprazole Anhydride crystals C having all
physicochemical properties defined in claims 80, 82 to
84.
86. Aripiprazole Anhydride crystals C having all
physicochemical properties defined in claims 81 to 84.
87. Aripiprazole Anhydride crystals D having a
powder x-ray diffraction spectrum shown in Figure 15.
88. Aripiprazole Anhydride crystals D having a
powder x-ray diffraction spectrum having characteristic
peaks at 20 = 8.7°, 11.6°, 16.3°, 17.7°, 18.6°, 20.3°,
23.4° and 25.0°.
89. Aripiprazole Anhydride crystals D having a
particular infrared absorption bands at 2946, 1681,
1375, 1273, 1175 and 862 cm™' on the IR (Kbr) spectrum.
90. Aripiprazole Anhydride crystals D exhibiting
an endothermic peak near about 136.8°C and 141.6°C in
thermogravimetric/differential thermal analysis
(heating rate 5°C/min).
91. Aripiprazole Anhydride crystals D having 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.
92. Aripiprazole Anhydride crystals D having all
physicochemical properties defined in claims 87, 89 to
91.
93. Aripiprazole Anhydride crystals D having all
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physicochemical properties defined in claims 88 to 91.
94. Aripiprazole Anhydride crystals E having a
powder x-ray diffraction spectrum shown in Figure 20.
95. Aripiprazole Anhydride crystals E having a
powder x-ray diffraction spectrum having characteristic
peaks at 20 = 8.0°, 13.7°, 14.6°, 17.6°, 22.5" and
24.0°,
96. Aripiprazole Anhydride crystals E having a
particular infrared absorption bands at 2943, 2817,
1686, 1377, 1202, 969 and 774 cm’ on the IR (Kbr)
spectrum.
97. Aripiprazole Anhydride crystals E exhibiting
an endothermic peak near about 146.5°C in
thermogravimetric/differential thermal analysis
(heating rate 5°C/min).
98. Aripiprazole Anhydride crystals E having all
physicochemical properties defined in claims 94, 96 to
97.
99. Aripiprazole Anhydride crystals E having all
physicochemical properties defined in claims 95 to 97.
100. Aripiprazole Anhydride crystals F having a
powder x-ray diffraction spectrum shown in Figure 24.
101. Aripiprazole Anhydride crystals F having a
powder x-ray diffraction spectrum having characteristic
peaks at 20 = 11.3°, 13.3°, 15.4%, 22.8°, 25.2° and
26.9°.
102. Aripiprazole Anhydride crystals F having a

particular infrared absorption bands at 2940, 2815,
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1679, 1383, 1273, 1177, 1035, 963 and 790 cm™ on the IR
(Kbr) spectrum.
103. Aripiprazole Anhydride crystals F exhibiting
an endothermic peak near about 137.5°C and 149.8°C in
thermogravimetric/differential thermal analysis
{heating rate 5°C/min).
104, Aripiprazole Anhydride crystals F having all
physicochemical properties defined in claims 100, 102
to 103.
105. Aripiprazole Anhydride crystals F having all
physicochemical properties defined in claims 101 to
103.
106. Aripiprazole Anhydride crystals G having a
powder x-ray diffraction spectrum shown in Figure 28.
107. Aripiprazole Anhydride crystals G having a
powder x-ray diffractioh spectrum having 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°.
108. Aripiprazole Anhydride crystals G having a
particular infrared absorption bands at 2542, 2813,
1670, 1625, 1377, 1195, 962 and 787 cm™ on the IR (Kbr)
spectrum.
109. Aripiprazole Anhydride crystals G exhibiting
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).
110. Aripiprazole Anhydride crystals G having all

physicochemical properties defined in claims 106, 108
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physicochemical properties defined in claims 107 to
109.

112. A process for preparing aripiprazole
anhydride crystals C according to claim 85 or 86,
characterized by heating aripiprazole anhydride
crystals at a temperature higher than 140°C and lower
than 150°C.

113. A process for preparing aripiprazole
anhydride crystals D according to claim 92 or 93,
characterized by recrystallizing it from toluene.
114. A process for preparing aripiprazole
anhydride crystals E according to claim 98 or 99,
characterized by heating and dissolving aripiprazole
anhydride crystals in acetonitrile, then cooling it.
115. A process for preparing aripiprazole
anhydride crystals F according to claim 104 or 105,
characterized by heating a suspension of aripiprazole
anhydride in acetone.

116. A process for preparing aripiprazole
anhydride crystals G according to claim 110 or 111,
characterized by leaving to séand aripiprazole
anhydride glassy state in a sealed vessel at room
temperature for at least 2 weeks.

117. A pharmaceutical composition comprising at
least one aripiprazole anhydride crystals selected from

the group consisting of the aripiprazole anhydride

L g
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crystals C according to claim 85, the aripiprazole
anhydride crystals D according to Claim 92, the
aripiprazole anhydride crystals E according to Claim
98, the aripiprazole anhydride crystals F according to
Claim 104 and the aripiprazole anhydride crystals G
according to Claim 110, together with pharmaceutically
acceptable carriers.
118. A pharmaceutical composition comprising at
least one aripiprazole anhydride crystals selected from
the aripiprazole anhydride crystals C according to
claim B6, the aripiprazole anhydride crystals D
according to claim 93, the aripiprazole anhydride
crystals E according to claim 99, the aripiprazole
anhydride crystals F according to Claim 105, and the
aripiprazole anhydride crystals G according to Claim
111, together with pharmaceutically acceptable
carriers.
119. A process for the preparation of granules,
characterized by wet granulating the Aripiprazole
Anhydride Crystals C defined in claim 85, drying the
obtained granules at 70 to 100°C and sizing it, then
drying the sized granules at 70 to 100°C again.
120. A process for the preparation of granules,
characterized by wet granulating the Aripiprazole
Anhydride Crystals C defined in claim 86, drying the
obtained granules at 70 to 100°C and sizing it, then
drying the sized granules at 70 to 100°C again.

121. A process for the preparation of granules,

I
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characterized by wet granulating the Aripiprazole
Anhydride Crystals D defined in claim 92, drying the
obtained granules at 70 to 100°C and sizing it, then
drying the sized granules at 70 to 100°C again.
122. A process for the preparation of granules,
characterized by wet granulating the Aripiprazole
Anhydride Crystals D defined in claim 93, drying the
obtained granules at 70 to 100°C and sizing it, then
drying the sized granules at 70 to 100°C again.
123. A process for the preparation of granules,
characterized by wet granulating the Aripiprazole
Anhydride Crystals E defined in claim 98, drying the
obtained granules at 70 to 100°C and sizing it, then
drying the sized granules at 70 te 100°C again.
124. A process for the preparation of granules,
characterized by wet granulating the Aripiprazole
Anhydride Crystals E defined in claim 99, drying the
obtained granules at 70 to 100°C and sizing it, then
drying the sized granules at 70 to 100°C again.
125. A process for the preparation of granules,
characterized by wet granulating the Aripiprazole
Anhydride Crystals F defined in claim 104, drying the
obtained granules at 70 to 100°C and sizing it, then

drying the sized granules at 70 to 100°C again.

126, A process for the preparation of granules,

characterized by wet granulating the Aripiprazole
Anhydride Crystals F defined in claim 105, drying the

obtained granules at 70 to 100°C and sizing it, then
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drying the sized granules at 70 to 100°C again.
127. A process for the preparation of granules,
characterized by wet granulating the Aripiprazole
Anhydride Crystals G defined in claim 110, drying the
obtained granules at 70 to 100°C and sizing it, then
drying the sized granules at 70 to 100°C again.
128. A process for the preparation of granules,
characterized by wet granulating the Aripiprazole
Anhydride Crystals G defined in claim 111, drying the
obtained granules at 70 to 100°C and sizing it, then
drying the sized granules at 70 to 100°C again.
129. A process for the pharmaceutical solid oral
preparation, characterized by drying a pharmaceutical
solid oral preparation comprising the Aripiprazole
Anhydride Crystals C defined in claim 85 and one or
more pharmaceutically acceptable carriers at 70 to
100°C.
130. A process for the pharmaceutical solid oral
preparation, characterized by drying a pharmaceutical
solid oral preparation comprising the Aripiprazole
Anhydride Crystals C defined in claim 86 and one or
more pharmaceutically acceptable carriers at 7¢ to
100°C.
131. A process for the pharmaceutical solid oral
preparation, characterized by drying a pharmaceutical
solld oral preparation comprising the Aripiprazole
Anhydride Crystals D defined in claim 92 and one or

more pharmaceutically acceptable carriers at 70 to

PCT/IPO2R9R58
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100°C.
132. A process for the pharmaceutical solid oral
preparation, characterized by drying a pharmaceutical
solid oral preparation comprising the Aripiprazole
Anhydride Crystals D defined in claim 93 and one or
more pharmaceutically acceptable carriers at 70 to
100°C.
133. A process for the pharmaceutical solid oral
preparation, characterized by drying a pharmaceutical
solid oral preparation comprising the Aripiprazole
Anhydride Crystals E defined in claim 98 and one or
more pharmaceutically acceptable carriers at 70 to
100°C.
134. A process for the pharmaceutical solid oral
preparation, characterized by drying a pharmaceutical
solid oral preparation comprising the Aripiprazole
Anhydride Crystals E defined in claim 99 and one or
more pharmaceutically acceptable carriers at 70 to
100°C.
135. A process for the pharmaceutical solid oral
preparation, characterlzed by drying a pharmaceutical
solid oral preparation comprising the Aripiprazole
Anhydride Crystals F defined in claim 104 and one or
more pharmaceutically acceptabl? carriers at 70 to
100°C.
136. A process for the pharmaceutical solid oral
preparation, characterized by drying a pharmaceutical

solid oral preparation comprising the Aripiprazole
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Anhydride Crystals F defined in claim 105 and one or
more pharmaceutically acceptable carriers at 70 to
100°C.
137. A process for the pharmaceutical solid oral
preparation, characterized by drying a pharmaceutical
solid oral preparation comprising the Aripiprazole
Anhydride Crystals G defined in claim 110 and one or
more pharmaceutically acceptable carriers at 70 to
100°C.
138. A process for the pharmaceutical solid oral
preparation, characterized by drying a pharmaceutical
solid oral preparation comprising the Aripiprazole
Anhydride Crystals G defined in claim 111 and one or
more pharmaceutically acceptable carriers at 70 to
100°C.
138. A process for the preparation of granules,
characterized by wet granulating conventional
Aripiprazole Anhydride Crystals, drying the cbtained
granules at 70 to 100°C and sizing it, then drying the
sized granules at 70 to 100°C again.
140. A process for the pharmaceutical solid oral
preparation, characterized by drying a pharmaceutical
solid oral preparation comprising conventional
Aripiprazole Anhydride Crystals and one or more
pharmaceutically acceptable carriers at 70 to 100°C.
141. A pharmaceutical solid oral preparation
having at least one dissolution rate selected from the

group consisting 60% or more at pH 4.5 after 30
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minutes, 70% or more at pH 4.5 after 60 minutes, and

'55% or more at pH 5.0 after 60 minutes.

142. The pharmaceutical solid oral preparation
prepared by the process of claim 139, 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.

143. The pharmaceutical solid oral preparation
prepared by the process of claim 140, 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.

144. The pharmaceutical solid oral preparation
comprising the Aripiprazole Anhydride Crystals C
defined in claim 85 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.
145. The pharmaceutical solid oral preparation
comprising the Aripiprazole Anhydride Crystals C
defined in claim 86 and one or more pharmaceutically

acceptable carriers, wherein said pharmaceutical solid
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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.
146. The pharmaceutical solid oral preparation
comprising the Aripiprazole Anhydride Crystals D
defined in claim 92 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.
147. The pharmaceutical solid oral preparation
comprising the Aripiprazole Anhydride Crystals D
defined in claim 93 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,
148. The pharmaceutical solid oral preparation
comprising the Aripiprazole Anhydride Crystals E
defiﬁed in claim 98 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.
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149. The pharmaceutical solid oral preparation
comprising the Aripiprazole Anhydride Crystals E
defined in claim 99 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, 708 or more at pH 4.5 after 60
minutes, and 55% or more at pH 5.0 after 60 minutes.
150. The pharmaceutical solid oral preparation
comprising the Aripiprazole Anhydride Crystals F
defined in claim 104 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.
151. The pharmaceutical solid oral preparation
comprising the Aripiprazole Anhydride Crystals F
defined in claim 105 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.
152. The pharmaceutical solid oral preparation
comprising the Aripiprazole Anhydride Crystals G
defined in claim 110 and one or more pharmaceutically

acceptable carriers, wherein said pharmaceutical solid
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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.
153. The pharmaceutical solid oral preparation
comprising the Aripiprazole Anhydride Crystals G
defined in claim 111 and one or more pharmaceutically
acceptable carriers, wherein sald 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.
154, A process for the 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
gized granules at 70 to 100°C again.
155. 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.
156. The pharmaceutical solid oral preparation
prepared by the process of claim 154, 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
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60 minutes.

157. The pharmaceutical solid oral preparation

prepared by the process of claim 155, wherein said

pharmaceutical solid oral preparation has at least one
5 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.
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