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Solicitud de patente de invencién titulada: “COMPOSICIONES QUE CONTIENEN
BIS-(MONOETANOLAMINA) DE ACIDO 3'-[(2Z)-[1-(3,4-DIMETILFENIL)-1,5-

DIHIDRO-3-METIL-5-0X0-4H-PIRAZOL-4-ILIDENO|HIDRAZINO]-2’-

|

HIDROXI-{1,1’-BIFENIL]-3-CARBOXILICO (ELTROMBOPAG OLAMINA) Y

PROCESOS PARA SU PREPARACION”
SOLICITANTE: SMITHKLINE BEECHAM CORPORATION
Nuestra Ref.: P2009/000186

RESPUESTA AL OFICIO No. 15431, NOTIFICADO POR FIJACION EN LISTA No. 435

DE FECHA 04 DE SEPTIEMBRE DE 2012
(PRIMER EXAMEN DE FONDQ)

CARLOS R. OLARTE, mayor de edad y vecino de Bogot4, identificado tal como aparece al pie

de mi firma, en mi cardcter de apoderado de la sociedad solicitante, me permito manifestar lo

siguiente ante el auto emanado por ese Despacho, dentro del plazo legal de prérroga previstoien

el articulo 45 de la Decisién 486, y haciendo uso de la suspension de términos provista en' la
: r

Resolucion 79218 del 20 de diciembre de 2012, mediante la cual se suspendieron los términos‘_en

2 dias, el 24 y 31 de diciembre de 2012 , en los siguientes términos:

1

1. En primer lugar, con el dnimo de brindar mayor claridad a la materia reivindicada, me

|
permito presentar un Capitulo Reivindicatorio Modificado, que reemplaza en su totalidad el

Capitulo Reivindicatorio Modificado de fecha 08 de abril de 2010.

\

Asi entonces, el Capitulo Reivindicatorio Modificado adjunto contiene los siguientes cambios:

- se combinan las Reivindicaciones 1 y 2;

- seeliminan las Reivindicaciones 4, 8, 11 a 16, 19, 21, 22, 24 a 29, 30-34, 35 a 37,
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- se incluyen nuevas reivindicacions (Reivindicaciones

- las nuevas Reivindicaciones 14, 15, 18 y 19 6n 1 define el comprimido farmacéutico
mediante las cantidades especificas del componente activo, tamafio dé particula del
farmaco, cantidad de comprimidos posibles de preparar, la naturale,ia quimica del
componente disgregante, y las cantidades de los componentes principalés;

- la nueva Reivindicacion 16, 17, 20 y 21 definen el proceso de preparacién mediante
las etapas que lo conforman y condiciones de proceso, tales como la naturaleza
quimica de la materia prima y las cantidades particulares de cada comioonente;

- se introdujeron las nuevas Reivindicaciones 2 y 4 a 8 que deﬁn?n caracteristicas

particulares de los comprimidos farmacéuticos y de los procesos de preparacion.

Valga anotar que las modificaciones efectuadas al Capitulo Reivindicatorio cumplen a cabalidad
con lo estipulado en el Articulo 34 de la Decisién 486, ya que éstas de ninguna manera implican
una ampliacion de la proteccién correspondiente a la divulgacion contenida en la solicitud inicial,

por el contrario, éstas corresponden a una dréstica limitacién de la materia reclamada.

2. a- La Examinadora sefiala que las Reivindicaciones 1, 2, 24 a “26, 30, 31, 36 y 37
contienen el disclaimer “que carecen sustancialmente de metales de coordinacidn y/o que carece
sustancialmente de azucares reductores”, el cual no es claro ni conciso. El,; Capitulo Descriptivo
define el disclaimer como un 5% o menos de metales de coordinacién o d¢ azucares reductores,
cuando es conocido por cualquier persona versada en la materia que losj’ diluyentes empleados
como materias primas de grado farmacéutico deben cumplir con dicho requisito con el fin de ser
usados en formulaciones de administracién oral. Por lo anterior, la Examinadora sugiere aclarar
o eliminar los términos que no contribuyen a la definicion de las caracte%isticas esenciales de la

invencion.

b- Llamo respetuosamente la atencién de la Examinadora s‘bbl'e el INSTRUCTIVO
EXAMEN DE SOLICITUDES DE PATENTES DE INVENCION Y MODELO DE UTILIDAD
de la SIC, donde claramente se establece que “no hay nada ambiguo o vago en una limitacion
negativa”. El instructivo claramente explica que el alcance de una reivindicacién puede estar

limitado por medio de una “renuncia”, de una “limitacion negativa” o de una “exclusién” de un

elemento, cuando no es posible definir el objeto solo con caracteristicas positivas.'

' INSTRUCTIVO EXAMEN DE SOLICITUDES DE PATENTES DE INVENCION Y MODELO DE UTILIDAD.
Seccion 2.12.3 .4, pagina 67. (http://www.sic.gov.co/recursos_user/documentos/propiedad_industrial/Formatos/P102-
106.pdf)
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Ahora bien, la justificacion de la limitacion negativa presente en la Reivindicacién 1 corresponde:
al hecho que, como lo explica el Doctor Shivakumar Kapsi, coinventor de la presente solicitud,
en su Declaracion presentada ante la USPTO (ANEXO 1), los comprimidos farmacéuticos de la
invencion que comprenden lactosa presentan una degradacién aumentada en comparacion con
comprimidos que no contienen un azucar reductor como el manitol (ver punto 7.b.v que ampliai
esta explicacién).

!
Asi las cosas, considero respetuosamente que la afirmacién de la Examinadora argumentando que
“una persona medianamente versada en la materia conoce que los diluyentes empleados como
materias primas de grado farmacéutico deben cumplir con este requisito para ser usados eh
formulaciones para administracién oral” (mi subrayado) resulta completamente subjetiva €
infundada. Solicito respetuosamente a la examinadora proporcionar sustento a su anterior

|
afirmacion de manera que se demuestre que para el ingrediente activo de interés comprendido en
la Reivindicacion 1, toda persona medianamente versada en la materia sepa que se debe evitar la
inclusién de azlcares reductores, como la lactosa.

|
3. a- La Examinadora sefiala que la Reivindicacion 2 define el comprimido
farmacéutico por su fabricacion a escala comercial y por el proceso de granulacién en humedo, lo
cual no es permitido dado que no son caracteristicas esenciales de una composicién. La

Examinadora sugiere eliminar los términos relacionados al proceso de fabricacion.

b- En el presente caso, como se explica en el Capitulo Descriptivo (pag. 12)'la
granulacién en humedo es particularmente adecuada para proporcionar propiedades deseables ‘en
las composiciones de la invencién, como son una alta resistencia, baja predisposiciéon a la
fragmentacion, concentraciones relativamente altas, relacionadas directamente con el tamaﬁo:de
particula obtenido durante la operacién necesaria de granulacion himeda.

»
Ahora  bien, el 4cido  3’-{N’-[1-(3,4-dimetilfenil)-3-metil-5-oxo0-1,5-dihidropirazol-4-
ilidenolhidrazino}-2’-hidroxibifenil-3-carboxilico de interés en la pfesente invencion tiene
problemas para su formulacién debido a su tendencia a formar complejos metalicos insolubles
cuando entra en contacto con excipientes que contienen un metal de coordinacién 3i/ a
!

experimentar una reaccion de Maillard (indicativa de inestabilidad quimica) cuando entr% en

contacto con excipientes que contienen azucares reductores (pag. 3). ,
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Asi entonces, el aporte de la presente invencidn, como se reclama en la Reivindicacion,

corresponde a la posibilidad de formular una composicién estable del acido 3’-{N’-[1-(3,4-
dimetilfenil)-3-metil-5-ox0-1,5-dihidropirazol-4-ilideno]hidrazino } -2’-hidroxibifenil-3-

carboxilico, usando operaciones de granulacion humeda que proporciona propiedades deseables
en las composiciones, y evitando reacciones de inestabilidad al excluir componentes que

contengan metales de coordinacién y azucares reductores.

En conclusion ambos elementos incluidos en la Reivindicacion 1 (granulacion humeda y la
exclusion de metales de coordinacién y azucares reductores) resultan esenciales ‘en la
constitucién de las composiciones reivindicadas y los efectos técnicos proporcionados. En
particular, respecto de la operacién de granulacién hiimeda en la Reivindicacién 1 vale la pena
resaltar que el Instructivo de la SIC establece que productos definidos en términos de un pr'pceso
de fabricacién son admisibles cuando los productos como tales cumplen los requisitos de

patentabilidad,? condicién que cumple a cabalidad el presente caso.

4. a- La Examinadora afirma que las Reivindicaciones 3 a 7 no son claras, ya que
definen el comprimido en términos del tamafio de particula del formaco y el porcentaje de
particulas, pero que estos son parametros de la formulacion del comprimido y no corresponden a

una caracteristica esencial de este.

b- Llamo respetuosamente la atencion de la Examinadora sobre el hecho que la
distribucion del tamafio de particula es una caracteristica fisica del estado sélido, ampliamente
conocida por cualquier persona del oficio medianamente versada en la materia, que proporciona
propiedades especificas y efectos técnicos tangibles, y no corresponde a un parametro aislado que
impida la definicién clara de la invencion, antes bien, es una caracteristica completamente

permitida en la practica de patentes.

Adicionalmente, no puede olvidarse que un inventor tiene el derecho de reclamar la amplitud

total del concepto inventivo desarrollado y todas las modalidades de éste siempre que

comprendan los elementos esenciales (novedosos e inventivos).

5. a- La Examinadora afirma que el término "aproximadamente" no es concisa.

2INSTRUCTIVO EXAMEN DE SOLICITUDES DE PATENTES DE INVENCION Y MODELO DE UTlLlDADl‘.
Seccién 2.6.5.9, pagina 42. (http://www.sic.gov.co/recursos_user/documentos/propiedad_industrial/Formatos/P102.

106.pdf)
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b- Considero superada la anterior objecion en tanto que el tétmino
“aproximadamente” ha sido eliminado del Capitulo Reivindicatorio Modificado adjunto.
6. a- La Examinadora sefiala que las Reivindicaciones 8, 11, 14, 28 y 23 definén la

misma materia y por lo tanto sugiere eliminar las Reivindicaciones 11, 14 y 23 junto con las
dependientes 19, 20 y 33 que no aportan nuevos elementos.

De manera semejante, la Examinadora indica que las Reivindicaciones 24 a 33 y 35 cubren la

misma proteccion buscada en las Reivindicaciones 1, 2, 4, 8 y 30 y por lo tanto sugiere elimifgar
las Reivindicaciones 24 a 33 y 35.

b-

Considero superadas las anteriores objeciones mediante la presentacién del
Capitulo Reivindicatorio Modificado adjunto.

7. a- La Examinadora sefiala que la patente US2006178518 (D1) afecta la novedad de
las Reivindicaciones 1 a 4, 7, 24, 25, 35 y 37. Adicionalmente, D1 en combinacién con las:

ensefianzas de la patente US2001044474 (D2), afecta el nivel inventivo de las Reivindicaciones 9
al8y28.

La Examinadora argumenta que D1 divulga composiciones farmacéuticas sélidas para

administracién oral del Eltrombopag Olamina con excipientes como lactosa, celulosa |

microcristalina, almidon glicolato sédico y estearato de magnesio. Por lo tanto, concluye que

todas las caracteristicas esenciales de las composiciones de las Reivindicaciones 1 y 2 estan
anticipadas por DI.

A su vez, D2 divulga composiciones farmacéuticas solidas de sertralina con excipientes como
manitol y pohivinilpirrolidona.

La Examinadora argumenta que la diferencia entre la presente invencién y D1 consiste en que la

1
invencién menciona un aglutinante. Ademas, sefiala que la diferencia entre la presente invencion
y D2 es que la invencioén tiene como farmaco el Eltrombopag Olamina.

Dado lo anterior, la Examinadora concluye que cualquier persona medianamente versada en la

materia habria desarrollado de manera obvia, con una expectativa razonable de éxito, una
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]

composicion farmacéutica sélida estable de Eltrombopag Olamina con polivinilpirrolidona como

aglutinante, tal como se ensefia en D1 y D2, y que por lo tanto carece de nivel inventivo.

b- 1) En primer lugar, llamo respetuosamente la atencién de la Examibadora
sobre las aclaraciones y limitaciones realizadas en el Capitulo Reivindicatorio Modificado
adjunto, en particular a la operacion necesaria de granulacion himeda y la exclusion de n’iletales
de coordinacion y azicares reductores en las composiciones de é4cido 3’-{N’-[11-(3,4—
dimetilfenil)-3-metil-5-oxo0-1,5-dihidropirazol-4-ilideno]hidrazino}-2’-hidroxibifenil-3-

carboxilico de la invencidn.

Adicionalmente, las reivindicaciones también reclaman en particular comprimidos farmacéuticos
y procesos de preparacidn de éste como a continuacién se resume:
- modalidades de la invencién especificamente detallando: \
las cantidades especificas del Eltrombopag Olamina: 15,95’} mg,
31,9 mg, 63,8 mg, 95,7 mgy 127, 6 mg (sustento en los Ejemplos 1 a ’{);

la distribucién del tamafio de particula del farmaco que es del 90%

de las particulas con tamaflo de particula mayor de 10 micrometros pero
menor de 90 micrometros (sustento en la antigua Reivindicacion 3),

la cantidad de comprimidos posibles de preparar, que corresponde a

una escala de cuando menos 50000 comprimidos (sustento en el Capiiulo

Descriptivo, pagina 6, linea 20);

la naturaleza quimica del componente disgregante, a saber,

excipientes seleccionados a partir del grupo que consiste de celulosa
microcristalina, celulosa pulverizada, almidon pregelatinizado, alnlidbn,
lactitol, manitol, sorbitol y maltodextrina (sustento en el Capitulo
Descriptivo, pagina 9, lineas 4 a 7; pagina 12, lineas 18 a 19; pagina l14,

lineas 15 a 20 y Ejemplos 1 a 7);

la presencia de un recubrimiento en el comprimido, lo cual
encuentra sustento en el Capitulo Descriptivo, pagina 4, lineas 10 y 11
ademas de los Ejemplos 1 a 7,

(

las cantidades de los excipientes principales (sustento en las antigua

Reivindicacion 8).
- se limitaron los procesos de preparacion de comprimidos farmacéuticos

|
mediante la definicién de las etapas que lo conforman y las condiciones de
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proceso, como la naturaleza quimica de la materia prima y las caxa}idades

t
particulares de cada componente.

ii) Ahora bien, respecto al arte previo citado, ni DI ni D2 divulgan
formulaciones idénticas y tan especificas como las aqui reclamadas, sino que por el contrario,

simplemente contiene ensefianzas generales:
|

i
|

D1 divulga la incorporacién de 0,05 a 3500 mg de ingrediente: activo
Eltrombopag Olamina, rango que es extremadamente amplio (D1, parrafo
8);

- DI divulga formulaciones que incluyen lactosa el cual es un ,azicar
reductor (D1, Ejemplo 6); :

- DI no divulga los mismos porcentajes en peso de los componenies del
comprimido farmacéutico de la presente solicitud,

- DI no hace referencia a la caracteristica fisica de la distribucion del tamaio
de particula del farmaco;

- D2 divulga formas de dosificacién de liberacion controlada que cmlﬂtienen
un nucleo que comprende una composicion con sertralina como ingrédiente
activo y una composicion hinchable al contacto con agua en una ‘regién
separada dentro de dicho nucleo (D2, Resumen);

- D2 divulga composiciones farmacéuticas solidas de sertralina con
excipientes como manitol y polivinilpirrolidona.

|
iii)  Con respecto a las objeciones de novedad, vale la pena recordar para
fundamentar una afectacién vélida contra este requisito de patentabilidad, el arte previo debe

divulgar explicitamente todas v cada una de las caracteristicas de la invencién.® Es mas, el

Tribunal Andino de Justicia ha determinado que para establecer una objecion de novedad valida,
la divulgacion del arte previo debe ser lo suficientemente completa para que una persona versada

i
en la materia pueda usar dicha informacién para reproducir y explotar la invencion.* '

En el presente caso, es claro que D1 no afecta la novedad de la presente solicitud, pues de

ninguna manera revela los comprimidos farmacéuticos de la invencion, preparados mediante

operaciones de granulaciéon humeda y ausencia de excipientes que contienen un metal de

3 Manual Andino de Patentes. OMPI, EPQ, Secretaria de la Comunidad Andina, 2004. Secci6n 9.4. ‘
* Proceso 06-1P-89 (http://intranet.comunidadandina.org/Decumentos/Procesos/209-1P-2005.doc);

y Proceso 36-1P-2004 (http://www.notinet.com.co/serverfiles/servicios/archivos/30jul04/ca36-04.htm)
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coordinacién azucares reductores, y con los mismos componentes, las mismas cantidades
especificas y la distribucién de tamafio de particula particular. En conclusion, la materia objeto

de la presente invencion es novedosa sobre D1.

iv)  Ahora bien, con respecto a las objeciones de ,'.nivel inventivo,
respetuosamente 1lamo la atencién de la Examinadora sobre el principio estable;;cido por la SIC en
su INSTRUCTIVO SOBRE INSTRUCTIVO EXAMEN DE SOLICITUDES DE PATENTES
DE INVENCION Y MODELO DE UTILIDAD, en cuanto a que para ¢l analisis de nivel
inventivo no basta con la existencia de los elementos que constituyen la invenciéon de manera
aislada o individualmente considerados, sino que ellos en su totalidad e integridad deben ensefiar

de manera evidente la manera de llegar a la solucién al problema técnico.’

Bajo esta premisa, en el presente caso, no hay motivacién o ensefianza a}’guna en D1 ni D2, que
lleve a desarrollar un comprimido farmacéutico mejorado para el Eltrombopag Olamina, a fin de
evitar su tendencia a formar complejos metélicos insolubles cuandq" entra en contacto con
excipientes que contienen un metal coordinado o su tendencia a expe}imentar una reaccién de
Maillar cuando entra en contacto con excipientes que contienen azﬁcagés reductores. Ademas de
lo anterior, ni D1 ni D2 hace referencia a las propiedades mejoradas de una composicidén que
comprenda Eltrombopag Olamina formulada con una distribucién de t‘émaﬁo de particula como la

definida en la presente invencidn.

Con respecto a D2, tampoco hay ensefianza en dicha referencia qué motive a la persona versada
f
en la materia a intentar incluir un aglutinante en una composicién dirigida a contener un

ingrediente activo diferente.

En conclusién, D1 y D2 solos o en combinacién no constituyan ensefianzas 0 motivaciones
suficientes como para que cualquier persona del oficio medianamente versada en la materia
pudiera desarrollar el comprimido farmacéutico ni los procesos de elaboracién particulares aqui

reclamados.

V) Por ultimo, llamo la atencién de la Examinadora sobre el ANEXO 1, en el

que se presenta una Declaracién ante la USPTO realizada por el Doctor Shivakumar Kapsi,

> INSTRUCTIVO EXAMEN DE SOLICITUDES DE PATENTES DE INVENCION Y MODELO DE UTILIDAD.
2.13 Nivel inventivo. (http://www.sic.gov.co/recursos user/documentos/propiedad_industrial/Formatos/P102-
106.pdf) ‘

|
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coinventor de la presente solicitud, donde se presenta un estudio experimental basado en la
Comparacion de la Estabilidad de comprimidos que incluyen Eltrombopag Olamina,

En este experimento, el Dr. Kapsi compara la estabilidad de dos formulaciones, una convencional
que contiene lactosa (Ejemplo 6 de D1), y otra que corresponde a la presente invencidn la cual

incluye manitol sin ningin tipo de aztcar reductor.

Los resultados obtenidos a partir del estudio de estabilidad acelerada se encuentran en la segunda
Tabla incluida en el ANEXO 1, e indican un incremento en la degradacién de los comprimidos

con lactosa con respecto a las formulaciones de la invencién que se basan en manjtol.

El inventor llega a la conclusién de que la formulacién convencional que ‘contiene lactosa
conduce a un comprimido con un nivel de degradacion a los tres meses de; almacenamiento

cuatro veces mayor que el de la invencion, con lo cual demuestra que las formulaciones

convencionales (D1) tienen una estabilidad inaceptable y que los comprimidos farmacéuticos de

la presente invencién presentan efectos técnicos sorprendentes.

A la luz de lo anterior, y segun los lineamientos del Manual Andino de Paténtes (MAP), debe
reconocerse que Jas invenciones en el campo de la quimica tienen nivel inveq‘rtivo cuando tienen

una estructura inesperada (no derivable por la persona medianamente versada en la materia), o

presenten un efecto técnico inesperado o mejorado impredecible del arte previo.® En el presente
caso, no solo la composicién de las formulaciones es inesperada, sino también la estabilidad

lograda, lo que es una clara evidencia de nivel inventivo.

Teniendo en cuenta lo anterior, D1 y D2 no constituyen divulgaciones que motiven la

preparacion de los comprimidos farmacéuticos de la invencién y proporcionen una expectativa
e . } ..

razonable sobre los resultados de estabilidad, tal como se ilustra en el Capitulo Descriptivo y en

la Declaracion realizada por el coinventor.
i

8. Finalmente, me permito informar que para el concepto inventivfro comprendido ¢n la
presente solicitud, ha sido otorgado hasta el momento el privilegio de pateﬁilnte en Estados Unidos
mediante cubierto por las patentes US8052993, US8052994, US$O62665, US8071129,
US8052995.

¢ Manual Andino de Patentes. (2004). Seccién 10.8.1 (disponible en
http://fwww.comunidadandina.org/public/patentes.pdf)
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Si bien es cierto que las concesiones de patentes en oficinas de otros paises no son vinculantes e}n
el sentido que obliguen a la SIC a tomar una decision en el mismo sentido, considero que dicha

b
concesion sugiere el cumplimiento de los requisitos de patentabilidad de la materia reivindicada,
ya que los criterios de evaluacién y estudio aplicados para concluir la aceptacién de diclwas

patentes resultan equivalentes a los que la SIC debe emplear.

9. Por todo lo anterior, considero que las objeciones presentadas por la Examinadora en su'
examen de fondo han sido resueltas y por consiguiente solicito respetuosamente que el Despacho'

tenga por cumplidos los requisitos de patentabilidad y se proceda con la concesién de la patente.

1

Atentamente,

CARLOS R. OLARTE
C.C. No. 79.782.747 de Bogota
T.P. 74.295

Anexos:
e Capitulo Reivindicatorio Modificado.
e ANEXO 1: Declaraciéon del Dr. Shivakumar Kapsi.
ANEXO 2: Copias de las patentes estadounidenses US8052993, US8052994,
US8062665, US8071129, US8052995.
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Expediente No. 09-125.378
Primer Examen de Fondo

P2009/000186
CAPITULO REIVINDICATORIO MODIFICADO |
(Primer Examen de fondo) |
1. Un comprimido farmacéutico oral que comprende bis-(monoetanolamina) de 4¢ido 3’--

[(27)-[1-(3,4-dimetilfenil)-1,5-dihidro-3-metil-5-ox0-4H-pirazol-4-ilideno]hidrazino]-2’-!

hidroxi-[1,1’-bifenil]-3-carboxilico en una cantidad seleccionada entre aproximadamehte 5 a
aproximadamente 200mg, en donde el comprimido farmacéutico es elaborado ai escala
comercial, mediante un proceso de granulacion humeda usando un diluente o diluentes
esencialmente libres de metales de coordinacién, y/o que estdn sustancialmente libres de

azucares reductores.

2. Un comprimido farmacéutico de acuerdo con la Reivindicacién 1, en donde
aproximadamente el 90% de las particulas del formaco tiene un tamafio de particula mayor a 10

micrones pero menor de 90 micrones.

3. Un comprimido farmacéutico de acuerdo con la Reivindicacion 2, en donde
, , , . . ) 1
aproximadamente el 90% de las particulas del farmaco tiene un tamafio de particula mayor a 20

. . |
micrones pero menor de SO micrones.

4. Un comprimido farmacéutico de acuerdo con la Reivindicacion 3, en Fdonde
aproximadamente el 50% de las particulas del formaco tiene un tamafio de particula mayor a 5

micrones pero menor de 50 micrones. |

S. Un comprimido farmacéutico de acuerdo con la Reivindicacion 4, en donde
aproximadamente el 50% de las particulas del farmaco tiene un tamaiio de particula mayor a

micrones pero menor de 20 micrones,

|

6. Un comprimido farmacéutico de acuerdo con las Reivindicaciones 1-5, que compren‘de:
a de aproximadamente 2% hasta aproximadamente 65% de eltrombopag olamina;
b. de aproximadamente 25% hasta aproximadamente 89% de diluente;
C. hasta aproximadamente 8% de aglutinante; |
d. hasta aproximadamente 2% de lubricante; y
e. de 4% hasta aproximadamente 12% de desintegrante.
;
7. Un comprimido farmacéutico de acuerdo con la Reivindicacién 6, que comprende:
a. de aproximadamente 2% hasta aproximadamente 65% de eltrombopag olamina;
b. de aproximadamente 25% hasta aproximadamente 89% de diluente; i
c. hasta aproximadamente 8% de aglutinante;
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d. hasta aproximadamente 2% de lubricante; y ‘ ’
e. de 6% hasta aproximadamente 10% de desintegrante.
8. Un comprimido farmacéutico de acuerdo con la Reivindicacion 7, que comprende: ‘
a de aproximadamente 2% hasta aproximadamente 65% de eltrombopag olamina;
b. de aproximadamente 25% hasta aproximadamente 89% de diluente;
C. hasta aproximadamente 8% de aglutinante;
d. hasta aproximadamente 2% de lubricante; y
e. de 7% hasta aproximadamente 9% de desintegrante.
9. Un comprimido farmacéutico de acuerdo con las Reivindicaciones 1 a 8 en donde el °

]

componente diluente comprende azticares no reductores y celulosa microcristalina.
10.  Un comprimido farmacéutico de acuerdo con la Reivindicacion 9 en donde el azucar no
reductor es manitol, el aglutinante es polivinilpirrolidona, el desintegrante es glicolato de

almidon sédico y el lubricante es estearato de magnesio.

11. Un comprimido farmacéutico de acuerdo con la Reivindicacion 10 preparado a escala

comercial.

12, Un comprimido farmacéutico de acuerdo con cualquiera de las Reivindicaciones 1 a 11

en forma de tableta.

13.  Tabletas de acuerdo con la Reivindicaciéon 1, que comprende:

Componente/Cantidad en la 12.5m | 25m | 25m 100m
50mg | 50mg | 75mg
Tableta g g g g
(79. ) (79. { (1594 | (159. | (239.1 | (318.8
Grénulos con 40% de Farmaco (39.9)

DI ) 4) ) )

eltrombopag olamina |
1595 | 319 | 319 | 63.8 | 63.8 | 957 | 127.6 t

molida
Celulosa microcristalina 745 | 149 | 149 | 298 | 29.8 | 447 59.6 v
Manitol 149 | 29.7 | 29.7 | 59.5 59.5 892 | 118.9 ‘
Povidona 16 [ 32| 32] 64 | 64 | 96 | 128 |
Agua purificada - - - - -

Componentes extragranulares - - -

Celulosa microcristalina 119.4 | 238. | 238. | 159.1 | 159.1 79.3 NA
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Glicolato de almidon sédico | 14.0 | 28.0 | 28.0 | 28.0 | 28.0 | 28.0 | 27.6

3.5 3.5 3.5 3.5 35

Estearato de magnesio 1.75 3.5

Componentes de relleno o

recubrimiento

Agua purificada

Opadry ® blanco 8.9

Opadry naranja

Opadry café - - - 14.0 -

- - - 14.0 -
Peso total de la tableta (mg/tableta) | 183.9 | 364 | 364

Opadry azul

364 | 364 | 364 | 364

14, Un comprimido farmacéutico que comprende:

a) una cantidad de bis-(monoetanolamina) de acido 3’-[(22)-[1~(3,4-dimetilfeni])—1,5;-
dihidro-3-metil-5-0x0-4H-pirazol-4-ilideno]hidrazino]-2’-hidroxi-[1,1°-bifenil]-3-carboxilico,

seleccionada a partir de: 15,95 mg, 31,9 mg, 63,8 mg, 95,7 mgy 127, 6 mg;
en donde,

b) 90% de las particulas del farmaco tienen un tamafio de particula mayor de 10,
micrémetros pero menor de 90 micrémetros; :

¢) el comprimido es producido a una escala deseable para preparar cuando menos 50000 "
comprimidos;

!

d) el comprimido contiene del 25% al 89% por peso de uno o maés excipientes
seleccionados a partir del grupo que consiste de celulosa microcristalina, celulosa pulverizada,
almidoén pregelatinizado, almiddn, lactitol, manitol, sorbitol y maltodextrina;

|
e) el comprimido esté recubierto de una pelicula;

f) el comprimido contiene un disgregante en una cantidad de 4% al 12% por peso;

g) el comprimido opcionalmente contiene un aglutinante en una cantidad hasta de 8% por
peso;

h) el comprimido opcionalmente contiene un lubricante en una cantidad hasta de 2% por
peso.

15, Un comprimido farmacéutico de acuerdo con la Reivindicacién 14, en donde el

comprimido contiene de 25% a 89% por peso de uno o mas excipientes seleccionados a partir del
grupo que consiste de celulosa microcristalina y manitol.

16.  Un proceso para preparar comprimidos

farmacéuticos
(monoetanolamina) del 4cido

que contienen bis-
3’-[(2Z)-[1-(3,4-dimetilfenil)-1,5-dihidro-3-metil-5-0x0-4H-
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pirazol-4-ilideno]hidrazino]-2’-hidroxi-[1,1’-bifenil]-3-carboxilico en una cantidad seleccionada

a partir de: 15,95 mg, 31,9 mg, 63,8 mg, 95,7 mg y 127,6 mg, comprendiendo dicho pfoceso los
pasos de: "

a) mezclar: el compuesto bis-(monoetanolamina) del acido 3’-[(2Z)-[1-(3,4-dimétilfenil)-
1,5-dihidro-3-metil-5-0x0-4H-pirazol-4-ilidenohidrazino]-2’-hidroxi-{1,1°-bifenil]-3- |
carboxilico, donde el 90% de las particulas del compuesto tienen un tamafio de partficula no
mayor que 10 micrones pero menor que 90 micrones; uno o mas excipientes seleccionados a
partir del grupo que consiste de celulosa microcristalina, celulosa pulverizada, ;ﬁlmid()n

pregelatinizado, almidon, lactitol, manitol, sorbitol y maltodextrina; y excipientes adicionales

1

para formar una mezcla,

b) comprimir la mezcla en tabletas; y

¢) aplicar una cubierta a los comprimidos; con la con la condicién de que el proceso es
llevado a cabo a una escala deseable para preparar cuando menos 50000 tabletasﬁi cada
comprimido contiene Dbis-(monoetanolamina) del 4cido 3’-[(2Z)-[1-(3,4-dimetilfenil?-1,5-
dihidro-3-metil-5-oxo-4H-pirazol-4-ilidenohidrazino]-2’-hidroxi-[1,1’-bifenil]-3-carboxilico en
una cantidad  seleccionada a partir de: 15,95 mg, 31,9 mg, 63,8 mg, 95,7 mgy 127,6 mg ; |

cada comprimido contiene 25% a 89% por peso de uno o0 mas excipientes seleccionac!os a
partir del grupo que consiste de celulosa microcristalina, celulosa pulverizada, almidon
pregelatinizado, almidén, lactitol, manitol, sorbitol y maltodextrina;

cada comprimido contiene un disgregante en una cantidad de desde 4% a 12% por

peso.

cada comprimido contiene opcionalmente un aglutinante en una cantidad de hasta 8% por

pesoy

cada comprimido contiene opcionalmente un lubricante en una cantidad de hasta 2% por
peso. ,

17. Un proceso de acuerdo con la Reivindicacion 16, en donde cada comprimido contiene de:

25% a 89% por peso de uno o més excipientes seleccionados a partir del grupo que consiste de

celulosa microcristalina y manitol.

18, Un comprimido farmacéutico que comprende: |

a) una cantidad de bis-(monoetanolamina) de acido 3’-[(2Z)-[1-(3,4-dimetilfenil)-1,5-
dihidro-3-metil-5-0X0-4H-pirazol-4-ilideno}hidrazino}-2’-hidroxi-[1,1’-bifenil]-3-carboxilico, |
seleccionada a partir de: 15,95 mg, 31,9 mg, 63,8 mg, 95,7 mgy 127, 6 mg;

en donde,

b) 90% de las particulas del farmaco tienen un tamafio de particula mayor de 10
micrémetros pero menor de 90 micrémetros;

¢) el comprimido contiene del 25% al 89% por peso de uno o mis excipientes
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seleccionados a partir del grupo que consiste de celulosa microcristalina, celulosa pulverizada,
almidoén pregelatinizado, almidon, lactitol, manitol, sorbitol y maltodextrina; |

d) el comprimido esté recubierto de una pelicula;

e) el comprimido contiene un disgregante en una cantidad de 4% al 12% por peso;

f) el comprimido opcionalmente contiene un aglutinante en una cantidad hasta de 8% por
peso;

g) el comprimido opcionalmente contiene un lubricante en una cantidad hasta de 2% por

peso.

. . ’ . o . ., |
19.  Un comprimido farmacéutico de acuerdo con la Reivindicaciéon 18, en donde el
comprimido contiene de 25% a 89% por peso de uno o mas excipientes seleccionados a partir del

¢

grupo que consiste de celulosa microcristalina y manitol,

20.  Un proceso para preparar comprimidos farmacéuticos que contienen bis-
(monoetanolamina) del &cido 3’-[(22)-[1-(3,4-dimetilfenil)—1,5-dihidro-3-metil-5-0x<|5-4H-
pirazol-4-ilideno]hidrazino]-2’-hidroxi-[1,1’-bifenil]-3-carboxilico en una cantidad selecci(énada
a partir de: 15,95 mg, 31,9 mg, 63,8 mg, 95,7 mg y 127,6 mg, comprendiendo dicho proceso los
pasos de: : ?

a) mezclar: el compuesto bis-(monoetanolamina) del 4cido 3’-[2Z2)-[1-(3,4-
dimetilfenil)-1,5-dihidro-3-metil-5-oxo0-4H-pirazol-4-ilideno]hidrazino]-2’-hidroxi-[1,1°- |
bifenil]-3-carboxilico, donde el 90% de las particulas del compuesto tienen un tamafio de
particula no mayor que 10 micrones pero menor que 90 micrones; uno o mas excipientes
seleccionados a partir del grupo que consiste de celulosa microcristalina, celulosa pulverilzada,
almidén pregelatinizado, almidon, lactitol, manitol, sorbitol y maltodextrina; y excipientes
adicionales; para formar una mezcla;

b) comprimir la mezcla en tabletas; y

¢) aplicar una cubierta a los comprimidos;con la condicién de que cada comprixpido
contiene bis-(monoetanolamina) del 4cido 3’-[(2Z)-[1-(3,4-dimetilfenil)-1,5-dihidro-3-metil-5-
ox0-4H-pirazol-4-ilidenoJhidrazino]-2’-hidroxi-[1,1’-bifenil]-3-carboxilico en una cantidad
seleccionada a partir de: 15,95 mg, 31,9 mg, 63,8 mg, 95,7 mgy 127,6 mg; y |

cada comprimido contiene de 25% a 89% por peso de uno o mads excipiéntes
seleccionados a partir del grupo que consiste de celulosa microcristalina, celulosa  pulverizada,
almidén pregelatinizado, almiddn, lactitol, manitol, sorbitol y maltodextrina;

cada comprimido contiene un disgregante en una cantidad de desde 4% a 12% por péso.

cada comprimido contiene opcionalmente un aglutinante en una cantidad de hasta; 8%
por peso y

cada comprimido contiene opcionalmente un lubricante en una cantidad de hasta' 2%

por peso.
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21.  Un proceso de acuerdo con la Reivindicacién 20, en donde cada comprimido contiene de,
25% a 89% por peso de uno o més excipientes seleccionados a partir del grupo que consiste de

celulosa microcristalina y manitol.
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DECLARATION OF DR, SHIVAKUMAR KAPSI PURSUANT TO 37 C.F.R. § 1.132 l
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Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dr, Kapsi declares and states that:

1. I am a co-inventor of the above-identified patent application.

2. T have been employed by GLAXOSMITHKLINE LLC, assignee of the above-identified
application, from 1999 to date. I am currently Manager, Product Development.

3. I have reviewed the Office Action dated March 29, 2010 in the above-identified

application.

4. I designed and supervised the experiments described below.
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Stability Comparison of Eltrombopag Tablet Formulations

The petformance of the formulation listed in the publication WO 03/098992 as Example 6
containing lactose as the diluent was compared with the formulation containing mannitol as the
diluent,

Composition: The formulation composition listed as Example 6 in publication WO 03/098992
along with the mannitol formulation is provided below. The only difference is the lactose being
replaced by mannitol.

LACTOSE FORMULATION MANNITOL FORMULATION
INGREDIENT mg INGREDIENT mg
Eltrombopag olamine 8.45 | Eltrombopag olamine 8.45
Microcrystalline cellulose 112 | Microcrystalline cellulose 112
Lactose 70 | Mannitol 70
Sodium starch glycolate 8 | Sodium starch glycolate 8
Magnesium Stearate 2 | Magnesium Stearate 2

The same manufacturing process was employed utilizing the same batch of drug substance
(Eltrombopag olamine). The manufacturing batch size was 600 g (to produce approximately 3000
tablets). ' '

Manufacturing Process: The drug substance and excipients other than the magnesium stearate
were transferred to a blender and mixed for 15 minutes. Magnesium stearate was screened
through a 25 mesh screen and added to the drug-excipient blend and mixed for an additional 3
minutes. The mixture was then compressed into tablets using a tablet press. Each tablet was
about 200 mg in weight and was round (7.9 mm diameter).

Stability Study: Both tablet formulations were placed on stability under storage conditions
specified by ICH guidelines. Tablets were submitted for stability assessment at the ICH-
recommended long-term (30°C/65% RH), accelerated (40°C/75% RH), and stress (50°C/amblent
RH) storage conditions. The tablets were packaged in commercially representative contamers (30
tablets/container). Tablet samples were tested for drug related impurities/degradation products,
using a validated stability indicating HPLC assay method with a Quantification Limit (QL) of
0.05% area. The tablets were tested in duplicate using a composite of five tablets for each test.

[

Results: The results from the accelerated (40°C/75% RH) stability studies are provided in the
table below. Stability of Lactose containing formulation indicates an increase in degradation '
products when compared to the Mannitol based formulation (4-fold difference in degradation
products at 3 months).

Note: 1) The long term storage condition (30°C/65% RH) is not expected to provide meaningful results at
this point (at the 4 month mark) and is ongoing.
if) The stress storage condition (50°C/ambient RH) was tested at the 1 month and 3 month marks. At

the 3 month mark, both lactose and manitol samples exhibited accelerated decomposition and the results are not
provided here.

f\.(
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g:;rmulatlonl Time Total Total Imp 1 (RRT | Imp 2 (RRT | Imp 3 (RRT Imp ‘840 | Imp ‘1 58
Conditlon (Months) m:) (D:rgf) ?frﬁl) ?Asnsnl) ?A?nt) (Amt) | (Amt)
!
Drug Substance
Control NA | 057 ND <QL ND 0.54
Lactose DC .;
Ihltlal Initial 1.5 1.4 0.14 0.07 0.50 0.24 0.46
40°C/75% RH MN1 1.3 0.9 0.16 0.06 0.45 0.17 0.41
MN3 2.2 18 0.18 0.05 1.3 0.20 0.40'\

Mannitol DC !
Initial [nitial 0.51 0.00 <QL <QL 0.06 <QL 0.51 1

40°C/75% RH MN1 0.91 0.46 0.10 <QL 0.22 0.10 0.45i

MN3 0.80 04 <QL <QL 0.12 0.08 0.40°

Key: Drug Substance is: Eltrombopag Olamine

RRT is: Relative Retention Time (of impurity with respect to the drug substance)

ND is: Not Detected

Imp 840 is:

H,C

CH,
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Imp 158 is:

HC

Imps 1, 2 and 3: chemical structure unknown | |

Control was the subject compound, Eltrombopag olamine, tested as the compound per se
prior to tableting.

x
<QL means below Quantification Limit

Note: for tablet data, the tablets were tested in duplicate using a composite of five tablets
for each test. The number presented is the average of the two tests.
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5. The experimental data described herein demonstrates that the formulation described ?s
Example 6 in publication WO 03/098992 leads to a tablet formulation with a four-fold highé;r
level of degradation products at 3 months and in my experience leads to an unacceptable tabtct

formulation.

6. I hereby declare that all statements made herein of my own knowledge are true and that
statements made of information and belief are believed to be true. I further acknowledge that
any willful false statements and the like so made are punishable by fine or imprisonment, or ’
both, under 18 U.S.C. §1001, and may jeopardize the validity of the application or any paten‘é

issuing therefrom,

Date: QA‘ é@P 2010

—
./Shivakumar G Kapsi

N:wjd/TPO/PUG2444P/C2/declaration Shiva Kapsi
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3'-[(27)-[1-(3,4-DIMETHYLPHENYL)-1,5-
DIHYDRO-3-METHYL-5-OXO~4H-PYRAZOL-
4-YLIDENE]JHYDRAZINO]-2-HYDROXY|1,1'-
BIPHENYL]-3-CARBOXYLIC ACID
BIS-(MONOETHANOLAMINE)

This application is a Continuation of International Appli-
cation No. PCT/US2007/074918 filed Aug. 1, 2007, which
claims the benefit of U.S. Provisional Application Nos.
60/947,731 filed Jul. 3, 2007 and 60/915,761 filed May 3,
2007.

FIELD OF THE INVENTION
The present invention relates to granules and solid oral
pharmaceutical dosage forms, suitably tablets, suitably cap-
sules, comprising 3'-[(22)-[1-(3,4-dimethylphenyl)-1,5-di-
hydro-3-methyl-5-oxo0-4H-pyrazol-4-ylidene |hydrazino]-2'-
hydroxy-{1,1'-biphenyl]-3-carboxylic acid bis-
(monoethanolamine) represented by the following formula

(1) and hereinafter referred to as “eltrombopag olamine” or
Compound B:

(Compound B)
COH

[0)f1

A NH

N
NH
\8‘»/0 (HO/\/ i ); )
\
N—N
BACKGROUND OF THIE INVENTION

3'-{N'-[1-(3,4-dimethylphenyl)-3-methyl-5-0x0-1,5-di-
hydropyrazol-4-ylidene]hydrazino}-2'-hydroxybipheny!-3-

carboxylic acid (hereinafler Compound A) is a compound ¢

which is disclosed and claimed, along with pharmaceutically
acceptable salts, hydrates, solvates and esters thereof, as
being useful as an agonist of the TPO receptor, particularly in
enhancing platclet production and particularly in the treat-
ment of thrombocytopenia, in International Application No.
PCT/US01/16863, having an International filing date of May
24, 2001; International Publication Number WO 01/89457
and an International Publication date of Nov. 29, 2001; which
has United States Publication Number US2004/0019190 A1,
having a United States Publication date of Jan. 29, 2004, now
U.S. Pat. No. 7,160,870, issued Jan. 9, 2007, the disclosure of
which is hereby incorporated by reference.

The bis-(monoethanolamine) salt of this compound is dis-
closed (disclosed as 3'-[(27)-[1-(3,4-dimethylphenyl)-1,5-
dihydro-3-methyl-5-0x0-4H-pyrazol-4-ylidenelhydrazino)-
2'-hydroxy-{1,1'-biphenyl]-3-carboxylic acid, which also
describes Compound A) in International Application No.
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PCT/US03/16255, having an International filing datc of May

21, 2003; International Publication Number WO 03/098992

and an International Publication date of Dec. 4, 2003; which

has United States Publication Number US2006/0178518 Al,
having a United States Publication date of Aug. 10, 2006; the
disclosure of which is hereby incorporated by reference.

Compound A is disclosed for the treatment of degenerative
diseases/injuries in International Application No. PCT/US04/
013468, having an International filing date of Apr. 29, 2004;
International Publication Number WO 04/096154 and an
International Publication date of Nov. 11, 2004; which has
United States Publication Number US2007/0105824 Al,
having a United States Publication date of May 10, 2007, the
disclosure of which is hereby incorporated by reference.

Compositions that may contain Compound A and/or Com-
pound B are disclosed in International Application No. PCT/
US01/16863, International Application No. PCT/US03/
16255 and International Application No. PCT/US04/013468.

Solid oral pharmaceutical dosage forms are popular and
useful forms of medications for dispensing pharmaceutically
active compounds. A variety of such forms are known, includ-
ing tablets, capsules, pellets, lozenges, and powders.

However, the formulation of an acceptable solid oral phar-
maceutical dosage form on a commercial scale is not always
straightforward. The formula and process of manufacture
must be such as to provide an integral solid dosage form that
maintains its integrity until used. The solid dosage form must
also possess acceptable dissolution and disintegration prop-
erties so as to provide the desired profile in use. Pharmaceu-
tically active compounds with low solubility and/or that can
react with commonly used excipients can present particular
challenges in preparing high quality solid dosage forms, since
the physical properties of the drug influence the properties of
the solid dosage form. The formulator must balance the
drug’s unique properties with the properties of each excipient
in order to prepare a safe, efficacious and easy to use solid
dosage form.

Eltrombopag olamine presents the formulator with unique
concerns when attempting to formulate this compound into a
suitable solid oral pharmaceutical dosage form, suitably a
tablet, suitably a capsule, with a desirable pharmacokinetic
profile, particularly on a commercial scale. Such concerns
include, but are not limited to; the tendency of the compound
to form insoluble metal complexes when contacted with
excipients that contain a coordinating metal, slow dissolution
of the compound from solid dosage forms and the tendency of
the compound to under go a Maillard reaction when contacted
with excipients that contain reducing sugars. Significant rcal-
ization of (hese concermns will have an adverse effect on the in
vivo administration of eltrombopag olamine.

It would be desirable to provide eltrombopag olamine in a
solid oral pharmaceutical dosage form on a commercial scale
with a desirable pharmacokinetic profile.

The present invention is directed to granules and solid oral
pharmaceutical dosage forms that contain cltrombopag ola-
mine, suitably the solid dosage form is a tablet, suitably the
solid dosage form is a capsule, suitably these solid dosage
forms are produced on a commercial scale.

SUMMARY OF THE INVENTION

The present invention relates 1o granules and solid oral
pharmaceutical dosage forms comprising a therapeutically
effective amount of eltrombopag olamine. The invention also
relates to a process for making granules and solid oral phar-
maceutical dosage forms comprising eltrombopag olamine.
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Another aspect of this invention relates to granules and
solid oral pharmaceutical dosage forms, suitably tablets, suit-
ably capsules, comprising eltrombopag olamine that are for-
mulated using diluents that are substantially free of reducing
sugars, which as used herein and in the claims includes dilu-
ents that are free of reducing sugars, and that are substantially
free of coordinating metals, which as used herein and in the
claims includes diluents that are free of coordinating metals.
Such granules and solid oral pharmaceutical dosage forms
exhibit improved properties. Such improved properties help
to ensure safe and effective treatment.

Another aspect of this invention relates to film coated phar-
maceutical tablets comprising eltrombopag olamine, wherein
the film coat contains no coordinating metals, or only an
amount of coordinating metal approximately equal to or less
than 0.025 parts of Compound B. Such tablets exhibit
improved properties. Such improved properties help to
ensure safe and effective treatment.

Another aspect of this invention relates to granules and
solid oral pharmaceutical dosage forms comprising eltrom-
bopag olamine that are formulated with a defined drug par-
ticle size range where about 90% of drug particle size is in the
range of 10 to 90 microns. Such tablets exhibit improved
properties. Such improved properties help to ensure safe and
effective treatment.

Another aspect of this invention relates to granules and
solid oral pharmaceutical dosage forms containing eltrom-
bopag olamine comprising a high percentage of disintegrant,
suitably an amount equal to or greater than 4%. Such tablets
exhibit improved properties. Such improved properties help
to ensure safe and effective treatment.

Another aspect of this invention relates to a method of
treating thrombocytopenia, which method comprises admin-
istering to a subject in need thereof a therapeutically effective
amount of granules or a solid oral pharmaceutical dosage
form of the present invention.

Another aspect of this invention relates to a method of
agonizing the TPO receptor, which method comprises admin-
istering to a subject in need thereof a therapeutically effective
amount of granules or a solid oral pharmaceutical dosage
form of the present invention.

Also included in the present invention are methods of co-
administering granules or a solid oral pharmaceutical dosage
form of the present invention with further active ingredients.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts the dissolution comparison of tablets con-
taining eltrombopag and a metal containing diluent with tab-
lets containing eltrombopag and a non-metal containing dilu-
ent.

FIG. 2 depicts the effect of AP] particle size on the disso-
lution of eltrombopag from 75 mg tablets.

DETAILED DESCRIPTION OF THE INVENTION

By the term “coordinating metal” and “coordinating met-
als” and derivatives thereof, as used herein is meant a metal or
a metal containing excipient, suitably a diluent, or metal
containing tablet coating material, which forms a complex,
such as a chelate complex, in the presence of eltrombopag
olamine. Examples of such metals include:

aluminum, calcium, copper, cobalt, gold, iron, magnesium,
manganese and zinc.

By the term “reducing sugar” as used herein is meant a
sugar or sugar containing excipient, suitably a diluent, which
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reacts with eltrombopag olamine to form a Maillard prodyct
when admixed together. Examples of such reducing sugars
include: {
lactose, maltose, glucose, arabinose and fructose.
The term Mail]ard reaction is well known in the art and is
utilized herein as to its standard meaning. Generally, the te
Maillard reaction is used herein to mean the reaction of
reducing sugar, as defined herein, in a formulation, suitaply
granules or solid dosage forms, with eltrombopag olamine
that produce$ a pigment or pigments, snitably a brown pig-
ment. The pigments are referred to herein as Maillard p:
ucts. The production of such Maillard products is an indjca-
tion of cheniical instability.
As used heérein, the term “improved properties” and derjva-
tives thereof, contemplates several advantages to the pharma-
cokinetic profile of the in vivo release of Compound B from
a formulation, suitably granules or a solid oral pharmaceuti-
cal dosage form, that utilizes an aspect of the present inven-
tion when compared to a formulation that does not utilize that
aspect of the present invention, suitably the formulatign is
produced on a commercial scale, and will vary depending on
the particular aspect of the invention being utilized. Examples
of improved properties include: increased oral bioavailability,
reduced fofmation of insoluble metal complexes, improved
chemical stability, a consistent pharmacokinetic profile pnd a
consistent dissolution rate.
As usedherein, the term “drug” or “active ingredient” and
derivatives thereof, means Compound B or eltrombopag ola-
mine. |
By the term “commercial scale” and derivatives thergof, as
used herein is meant, preparation of a batch scale greater than
about 20 kg of granulation mix, suitably greater than

smtab]y dl least 100 000 tablets.

When 1ndlcatmg that the diluents for use herein and in the
claims are substantially free of coordinating metals jand/or
that are substantially free of reducing sugars, it is cpntem-
plated that minor amounts, for example: about 5% or Jess, of
the dilueht component could contain a coordinating metal or
metals apd/or a reducing sugar or reducing sugars.(In this
aspect of the invention, it is believed that very minor amnounts
of coordinating metals and/or reducing sugars can bg incor-
porated into the diluent component without adversely effect-
ing tablét performance.

The term “effective amount” and derivatives
means that amount of a drug or active ingredient that will
elicit the biological or medical response of a tissue,| system,
animal ;or human that is being sought, for instange, by a
researcher or clinician. Furthermore, the term “the rapeuti-
cally effecnve amount” means any amount which,[as com-
pared toa corresponding subject who has not received such
amount results in improved treatment, healing, prevention,
or amelioration of a disease, disorder, or s1de effect, or a
decrease in the rate of advancement of a disease or{disorder.
The term also includes within its scope amounts efffective to
enhance normal physiological function.

As used herein, the term “formulation” and derivatives
thereof, unless otherwise defined refers to granules and/or
solid oral pharmaceutical dosage forms of the invgntion that
contain eltrombopag olamine.

By fthe term “co-administering” and derivatives|thereof as
used herein is meant either simultaneous administration or
any manner of separate sequential administration ¢
and/qr a solid oral pharmaceutical dosage form of {he present
invention and a further active ingredient or ipgredients,
known to treat thrombocytopenia, including chemotherapy-
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induced thrombocytopenia and bone marrow transplantation
and other conditions with depressed platelet production. The
term further active ingredient or ingredients, as used herein,
includes any compound or therapeutic agent known to or that
demonstrates advantageous properties when administered
with TPO or a TPO mimetic. Preferably, if the administration
is not simultaneous, the compounds are administered in a
close time proximity to each other. Furthermore, it does not
matter if the compounds are administered in the same dosage
form, ¢.g. one compound may be administered topically and
another compound may be administered orally.

Examples of a further active ingredient or ingredients for
usc in combination with the presently invented formulations
include but are not limited (o: chemoprotective or myelopro-
tective agents such as G-CSF, BB10010 (Clemons et al.,
Breast Cancer Res. Trearment, 1999, 57, 127), amifostine
(Ethyol) (Fetscher et al., Current Opinion in Hemat., 2000, 7,
255-60), SCF, 1L-11, MCP-4, IL-1-beta, AcSDKP (Gaudron
ctal, Stem Cells, 1999, 17, 100-6), TNF-a, TGF-b, MIP-1a
(Egger ct al., Bone Marrow Transpl., 1998, 22 (Suppl. 2),
34-35), and other molecules identified as having anti-apop-
totic, survival or proliferative properties.

By the term “granules™ and derivatives thereof, as used
hercin refers to formulated particles that comprise eltrom-
bopag olamine, diluents that are substantially free of coordi-
nating mclals and/or that are substantially free of reducing
sugars, and suitably also binders and/or lubricants and/or
disintegrants such that the particles are suitable for utilization
in preparing solid oral pharmaceutical dosage forms. Itis also
possible to administer the granules directly to a subject in
need thereof as a medicament. However, it is anticipated that
the granules arc most appropriately utilized in the preparation
of solid oral pharmaccutical dosage forms as indicated above.

By the term “solid oral pharmaceutical dosage form™ and
“solid dosage form™ and derivatives thereof, as used herein
refers to a final pharmaceutical preparation that comprises
cltrombopag, olamine, such tablets, capsules, pellets, loz-
enges and powders (including coated versions of any of such
preparations) that are suitable for in vivo administration.

Suitably, the granules and solid oral pharmaceutical dos-
age forms of the present invention comprise cltrombopag
olamine, a diluent (also known as filler or bulking agent), and
suitably also a binder and/or a lubricant and/or a disintegrant.
‘Those skilled in the art will recognize that a given material
may provide one or more functions in the tablet formulation,
although the material is usually included for a primary func-
tion. The percentages of diluent, binder, lubricant and disin-
tegrant provided herein and in the claims arc by weight of the
tablet.

Diluents provide bulk, for example, in order 10 make the ¢

tablet a practical size for processing. Diluents may also aid
processing, for example, by providing improved physical
properties such as flow, compressibility, and tablet hardness.
Becausc of the relatively high percentage of diluent and the
amount of direct contact between the diluent and the active
compound in the typical pharmaceutical formulation, the
interaction of the diluent with the active compound is of
particular concern to the formulator. Examples of diluents
suitable for general use include: water-soluble fillers and
water-insoluble fillers, such as calcium phosphate (e.g., di
and tri basic, hydrated or anhydrous), calcium sulfate, cal-
cium carbonate, magnesium carbonate, kaolin, spray dried or
anhydrous lactose, cellulose (e.g., microcrystalline cellulose,
powdered cellulose), pregelatinized starch, starch, lactitol,
mannitol, sorbitol, maltodextrin, powdered sugar, compress-
ible sugar, sucrose, dextrose, and inositol. The diluents that do
not contain coordinating metals and diluents that are non-
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reducing sugars are suitable for tablets of the current inven-
tion. Suitable diluents for use in this invention include micro-
crystalline cellulose, powdered cellulose, prcgc]atumcd
starch, starch, lactitol, mannitol, sorbitol, and maltodcxirm
Unsuitable diluents include calc1um phosphate (e.g., di and tri
basic, hydrated or anhydrous), calcium sulfate, calcium tar-
bonate, magnesium carbonate, kaolin, and spray drlcd or
aphydrous lactose. In one embodiment of the present im/cn-
tion, the diluent is composed of one or both of Mannitol and
microcrystalline cellulose.

The granules and solid oral pharmaceutical dosage forms
of the present invention typically comprise from about 25% to
about 89%, of one or more diluents. !

One aspect of the present invention comprises granules
wherein the granules are formulated using a diluent or dilu-
ents that are substantially free of coordinating metals and/or
that are substantially free of reducing sugars.

One aspect of the present invention comprises solid oral
pharmaceutical dosage forms wherein the solid dosage forms
are formulated using a diluent or diluents that are substan-
tially free of coordinating metals and/or that are cubetanually
free of reducing sugars.

One aspect of the present invention comprises phannaccu-
tical tablets, wherein the tablets are formulated using a dllucnl
or diluents that are substantially free of coordinating mctal$
and/or that are substantially frec of rcducmg sugars. ‘

One aspect of the present invention comprises pharmaceu+
tical capsules, wherein the capsules are formulated using a
diluent or diluents that are substantially free of coordinating;

metals and/or that are substantially free of reducing sugars. !

Binders impart cohesive properties to the powdered mate-:
rial. Examples of binders suitable foruse in the present inven--

tion include: starch (c.g., paste, pregelatinized, mucilage),
gelatin, sugars (e.g., sucrose, glucose, dextrose, molasses,
lactose, dextrin, xylitol, sorbitol), polymethacrylates, natural
and synthetic gums (e.g., acacia, alginic acids and salts
thereof such as sodium alginate, gum tragacanth, Irish moss
extract, panwar gum, ghatti gum, guar gum, zein), cellulose
derivatives [such as carboxymethyl cellulose and salts
thereof, methy! cellulose (MC), hydroxypropyl methyl ccllu-
lose (HPMC), hydroxypropyl cellulose (HPC), hydroxyethy!
cellulose (HEC) and ethy! cellulose (EC)], polyvinylpyrroli-
done, Veegum, larch arabogalactan, polyethylene glycol,
waxes, water, alcohol, magnesium aluminum silicate, and
bentonites. In one embodiment of the present invention, the
binder comprises polyvinylpyrrolidone (PVP).

The granules and solid oral pharmaccutical dosage forms
of the present invention typically comprise up to about 8%
binder. The formuiations suitably comprise up to about 5%,
suitably up to about 2% binder.

Lubricants are generally used to enhance processing, for
example, to prevent adhesion of the formulation material to
manufacturing equipment, reduce interparticle friction,
improve ratc of flow of the formulation, and/or assist cjection
of the formulations from the manufacturing equipment.
FExamples of lubricants suitable for use in the present inven-
tion include: talc, stearates (e.g., magnesium stearate, cal-
cium stearate, zinc stearate, palmitostearate), stearic acid,
hydrogenated vegetable oils, glyceryl behanate, polyethylene
glycol, ethylene oxide polymers (e.g., CARBOWAXes), lig-
uid paraffin, sodium lauryl sulfatc, magnesium lauryl sulfate,
sodium oleate, sodium stearyl fumarate, DL-leucine, and
silica derivatives (e.g., colloidal silicon dioxide, colloidal
silica, pyrogenic silica, and hydrated sodium silicoalumi-
nate). In one embodiment of the present invention, the Jubri-
cant comprises magnesium stearate.

|
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The granules and solid oral pharmaceutical dosage forms
of the present invention typically comprise up to about 2%
lubricant. The formulations suitably comprise up to about
1.5%, suitably up to about 1% lubricant.

Disintegrants are employed to facilitate breakup or disin-
tegration of the formulation after administration. Examples of
disintegrants suitable for use in the present invention include:
starches, celluloses, gums, crosslinked polymers, and effer-
vescent agents, such as com starch, potato starch, pregelati-
nized starch, modified corn starch, croscarmellose sodium,
crospovidone, sodium starch glycolate, Veegum HV, methy!l
cellulose, microcrystalline cellulose, cellulose, modified cel-
lulose gum (e.g., Ac-Di-Sol R), agar, bentonite, montmoril-
lonite clay, natural sponge, cation exchange resins, ion
exchange resins (e.g., polyacrin potassium), alginic acid and
alginates, guar gum, citrus pulp, carboxymethylceltulose and
salts thereof such as sodium lauryl sulfate, magnesium alu-
minum silicate, hydrous aluminum silicate, sodium bicarbon-
ate in admixture with an acidulant such as tartaric acid or
citric acid. In one embodiment of the present invention, the
disintegrant is sodium starch glycolate.

The granules and solid oral pharmaceutical dosage forms
of the present invention typically comprise an amount from
4% to about 12% disintegrant. The formulations suitably
comprise from about 6% to about 10%, suitably from about
7% to 9% disintegrant.

The solid oral pharmaceutical dosage forms, suitably tab-
lets, suitably capsules, of the present invention will typically
be sizedup to 1 gram, e.g., from about 0.01 gram to about 0.8
gram. These solid dosage forms typically comprise from
about 5 mg to about 900 mg of eltrombopag olamine per
dosage form. In suitable embodiments, the solid dosage
forms comprise from about 5 to about 200 mg eltrombopag
olamine (e.g., in an about 100-800 mg dosage form). Tablet
formulations of the invention may have a variety of shapes,
including diamond, modified capsule, modified oval, and
hexagonal, and may optionally have a tilt.

Tablets

The choice of particular types and amounts of excipients,
and tabletting technique employed depends on the further
properties of eltrombopag olamine and the excipients, e.g.,
compressibility, flowability, particle size, compatibility, and
density. The tablets may be prepared according to methods
known in the art, including direct compression, dry granula-
tion, fluid bed granulation, and wet granulation, and the type
of excipients used will vary accordingly. It has been found
that wet granulation is particularly suitable for providing high
strength, low breakage tablets comprising relatively high
concentrations of eltrombopag olamine (e.g., about 40% or
more), on a scale suitable for commercial production. Suit-
able wet granulated tablets of the invention comprise granules
comprising eltrombopag olamine and one or more of fillers,
binders and disintegrants, wherein the granules are mixed
with additional filler, binder, disintegrant and/or lubricant to
form a compression mixture that is compressed to form tab-
lets.

Included in the present invention are pharmaceutical com-
positions in tablet form, suitably prepared on a commercial
scale, that comprise eltrombopag olamine, wherein the tablet
is made by a wet granulation process using a diluent or dilu-
ents that are substantially free of coordinating metals and/or
that are substantially free of reducing sugars. Also included in
the present invention are such pharmacentical compositions
that contain a film coat, wherein the film coat contains no
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coordinating metalsf oronly an amount of coordinating metal
approximately equa] to or less than 0.025 parts of Compound
B.

Also included m!the present invention are pharmaceutical

5 compositions that comprise eltrombopag olamine, wherein

the tablet is made by a wet granulation process, suitably ona
commercial scale, using a diluent or diluents that are substan-
tially free of coordinating metals and/or that are substantially
free of reducing sugars, and about 90% of the eltrombopag

. . | . . .
olamine particles have a particle size greater than 10 micron

but less than 90 m‘i‘cron‘

Also included in the present invention are pharmaceutical
compositions thati comprise eltrombopag olamine, wherein
the tablet is made by a wet granulation process, suitably ona
commercial scale, using a diluent or diluents that are substan-
tially free of coordmatmg metals and/or that are substantially
free of reducing sugars and about 90% of the e]trombopag
olamine pamcles have a particle size greater than 10 micron
but less than 90 nncron suitably greater than 20 micron but
less than 50 micron.

Also included yin the present invention are pharmaceutical
compositions that comprise eltrombopag olamine, wherein
the tablet is madé by a wet granulation process, suitably ona
commercial scalé, using a diluent or diluents that are substan-
tially free of coordinating metals and/or that are substantially
free of reducing sugars, and about 50% of the eltrombopag
olamine particle:s have a patticle size greater than 5 micron|
but less than 50 micron, suitably greater than 5 micron but les
than 20 micron,

In one embodiment of the present invention, the tablets o
the present inveéntion comprise:

(i) from about 2% to about 65% eltrombopag olamine;

(ii) from abgut 25% to about 89% of diluent;

(iii) up to ab'out 8% binder, suitably up to about 5%, suit-

ably up td about 4%,

(iv) up to about 2% lubricant, suitably up to about 1.59

suitably up to about 1%; and

(v) from 4% to about 12% disintegrant, suitably 6%

10%, suitably from 7% to 9%.

Suitable wet granulated tablets comprise, by weight of the
tablet, from about 10% to about 95% of eltrombopag olamipe
active intragranules and from about 5% to about 90% jof
external excipients wherein the eltrombopag olamine active
mtragranules comprise, by weight of the intragranules:

(1) from about 2% to about 88% eltrombopag olamine;

(i1) from about 10% to about 96% diluent;

(iii) from about 2% to about 5% binder; and

(iv) optionally from 0% to about 4% disintegrant;
and wherein! the external excipients comprise, by weight of
the tablet:

(i) from 0% to about 70% diluent;

(ii) from ,’about 0.25% to about 2%, suitably from about

0. 25%,10 about 1.25% lubricant; and

(iif) from 4% 10 about 10% disintegrant.

In the forcgomg embodiments, the diluent is suitalily a
combination of mannito] and microcrystalline cellulosd, The
non-reducing sugaris suitably mannitol, the binder is suifably

50

and nncroqrystall1ne cellulose and the extemal filler is micro-
crystallinc" cellulose.

In one embodiment of the current invention, tablets are
coated with a film coat formed from an aqueous film coat
composition. Aqueous film coat compositions suitable foruse
in the présent invention comprise a film-forming polymer,
water as a vehicle, and optionally one or more adjuvants such

65
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as arc known in the film-coating art. When the film coat
contains a coordinating metal, as used herein, the amount of
coordinating metal is approximately equal to or less than
0.025 parts of Compound B,

The film-forming polymer is sclected to form coatings with
mechanical propertics (e.g., mechanical strength, flexibility)
suitable to meet performance requirements, such as those
required by the intended use environment (e.g., dissolution
profilc in gastrointestinal fluids), and/or use (e.g. solution
viscosity). Examples of suitable film-forming polymers
include cellulosic polymers (e.g., cellulose ethers such as
HPMC, HPC, MC, EC, HEC, CAP, sodium ethy! cellulose
sulfate, carboxymethy! cellulose and the like); polyvinylpy-
rolidone; zein; and acrylic polymers (e.g., methacrylic acid/
methacrylic acid cster copolymers such as methacrylic acid/
methylmethacrylate copolymers and the like). Cellulosic
polymers arc preferred in the present invention, especially
cellulosic ethers and more especially HPMC and HPC. The
polymers are typically provided in either aqueous or organic
solvent based solutions or aqueous dispersions. However, the
polymers may he pravided in dry form, alone or in a powdery
mixture with other components (e.g., a plasticizer and/or
colorant), which is made into a solution or dispersion by the
user by admixing with the aqueous vehicle.

The aqueous film coat composition further comprises
watcer as a vehicle for the other components, to facilitate their
delivery to the tablet surface. The vehicle may optionally
further comprise one or more water soluble solvents, e.g.,
alcohols (e.g., methanol, isopropanol, propanol) and ketones
(c.g., acetonc). The skilled artisan can select appropriate
vehicle components to provide good interaction between the
film-forming polymer and the vehicle to ensure good film
propertics. In general, polymer—vchicle interaction is
designed to yield maximum polymer chain extension to pro-
duce films having the greatest cohesive strength and thus
mechanical properties. The components are also selected to
provide good deposition of the film-forming polymer onto the
tablet surface, such that a coherent and adherent film is
achicved.

The aqueous film coating composition may optionally
comprise one or more adjuvants known in the art, such as
plasticizers, colorants, detackifiers, secondary film-forming
polymers, flow aids, surfactants (e.g., to assist spreading),
maltodextrin, and polydextrose.

Plasticizers provide flexibility to the film, which may
reduce film cracking and improve adhesion to the tablet.
Suitable plasticizers will gencrally have a high degree of
compatibility with the film-forming polymer and sufficient

permanence such that the coating properties are generally

stable. Examples of suitable plasticizers include glycerin,
propylenc glycol, polycthylene glycols (e.g., molecular
weight from 200 to 20,000, including Union Carbide’s PEG
400, 4000, 6000, 8000, and 20,000), glycerin triacetate (aka
triacctin), acctylated monoglyceride, citrate esters (c.g., tri-
cthyl citrate, acetyl triethyl citrate, tributyl citrate, acetyl
tributyl citratc), phthalate esters (c.g., diethyl phthalate), min-
cral oil and hydrogenated glucose syrup. In one embodiment
of the present invention, the plasticizer is chosen from poly-
cthylene glycols, triacetin, propylene glycol, glycerin, and
mixtures thereof,

The aqucous film coat composition suitably comprises one
or more colorants. In addition o enhancing esthetic appeal,
the colorant provides product identification. Suitable colo-
rants include those approved and certified by the FDA,
including FD&C and D&C approved dyes, lakes, and pig-
ments, and titanium dioxide, provided that the film coat con-
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tains no coordinating metals, or only an amount of coordinat-
ing metal approximately equal to or less than 0.025 parts of
Compound B.

Suitably, the colorant comprises one or more coloring
agents selected from the group consisting of red iron oxides,
red dyes and lakes, yellow iron oxides, yellow dyes and lakes,
titanium dioxide, and indigo carmine. For example, the colo-
rant may be selected to provide a light beige shade, for
example consisting essentially of a) red iron oxide, red dye,
and/or red lake, b) yellow iron oxide, yellow dye, and/or
yellow lake, and ¢) titanium dioxide. Alternatively, the colo-
rant may be selected to provide a pink shade (e.g., consisting
cssentially of titanium dioxide and red iron oxide, red dye
and/or red lake); a light green shade (e.g., consisting essen-
tially of yellow iron oxide, yellow dye and/or yellow lake,
indigo carmine, and titanjum dioxide); a light blue shade
(c.g., consisting essentially of titanium dioxide and indigo
carmine); oran orange shade (e.g., consisting of essentially of
titanium dioxide and sunset yellow).

The above mentioned colorants that contain a coordinating
metal are acceptable at a level approximately equal to or less
than 0.025 parts of Compound B.

In suitable alternative embodiments, the aqueous film coat -
ing composition for use in the current invention comprises:

(i) a cellulosic film-forming polymer; and

(ii) a plasticizer.

Suitably, such compositions further comprise a colorant.
Such compositions may optionally further comprise one or
more additional adjuvants such as a detackifier, flow aid,
surfactant, and secondary film-forming polymer.

Examples of optional detackifiers include lecithin, stearic
acid, mineral oil, modified derivatized starch, tapioca dextrin,
and polyethylene glycol. Examples of optional secondary
film-forming polymers include sodium alginate, propylene
glycol alginate, and polyvinylpyrrolidone. Examples of
optional surfactants include dioctyl sodium sulfosuccinate
and polysorbate 80. Examples of optional flow aids include
falc, fumed silica, bentonite, hydrogenated vegetable oils,
stearines, and waxes.

The aqueous film coat composition will typically comprise
from about 5% to about 25%, suitably about 5% to about
20%, coating solids in the vehicle. In suitable embodiments,
the solids typically comprise from about 25% to about 70%,
suitably about 60% to about 70% film-forming polymer,
about 5% to about 10%, suitably about 6% to about 8%,
plasticizer, and about 20% to about 35% colorant, by weight.

A number of suitable aqueous film coating compositions
arc commercially available. The aqueous film coat composi-
tion may be provided in the form of a solution or dispersion.
Alternatively, the composition may be provided in a dry form
that can be combined with the vehicle components according
1o supplier instructions prior to coating the tablet. Suitably,
aqueous film coating compositions are those commercially
available from Colorcon, Inc. of West Point, Pa., under the
tradename OPADRY and OPADRY 11 (nonlimiting examples
include Opadry YS-1-7706-G  white, Opadry Yellow
03392357, Opadry Blue 031390842). These compositions are
available as dry film coating compositions that can be diluted
in water shortly before use. OPADRY and OPADRY 1I for-
mulations comprise a cellulosic film forming polymer (e.g.,
HPMC and/or HPC), and may contain polydextrose, malto-
dextrin, a plasticizer (e.g., triacetin, polyethylene glycol),
polysorbate 80, a colorant (e.g., litanium dioxide, one or more
dyes or lakes), and/or other suitable film-forming polymers
(e.g., acrylate-methacrylate copolymers). Suitable OPADRY
or OPADRY II formulations may comprise a plasticizer and
one or more of maltodextrin, and polydextrose (including but
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not limited to a) triacetin and polydextrose or maltodextrin or
lactose, or b) polyethylene glycol and polydextrose or mal-
todextrin).

The tablets are also suitably coated to provide a uniform
coating without speckling. The tablets are typically coated to
provide a dry tablet weight gain of from about 2 to about 5%,
suitably about 3 to 4%.

The uncoated tablet cores are coated with the aqueous film
coating composition by methods well known in the art using
commercially available equipment (e.g., Thomas Accela-
Cota, Vector Hi-Coater, Compu-Lab 36). In general, the pro-
cess usually involves rolling or tumbling the tablets in a pan,
or suspending the tablets on a cushion of air (fluidized bed),
and intermittently or continuously (preferably continuously)
spraying a fine mist of atomized droplets of the coating com-
position onto the tablets, the droplets wetting, spreading and
coalescing on the surface of the tablets to form an adherent
and coherent film coating. The tablets are typically heated to
about 40 to 50° C., suitably about 45 to 50° C,, e.g., by air
having a temperature of up to about 75° C., suitably about 65
to 70° C.

Process of Making the Tablet

Pharmaceutical tablets of the invention that are wet-granu-
lated can be prepared by a process comprising the steps of:
1) preparing the granules; which comprises the steps oft

a) mixing together the dry materials comprising eltrom-
bopag olamine, a diluent, a binder, and optionally a
disintegrant for a time sufficient to homogenize the
materials;

b) adding a granulating fluid to the mixture of dry materi-
als, preferably while mixing;

¢) mixing the granulating fluid with the mixture of dry
materials for a granulating time sufficient to generally
uniformly wet the dry materials, so as to form wet gran-
ules;

d) wet-milling the wet granules;

¢) drying the wet-milled granules to form dry granules; and

f) dry milling the dry granules to form granules of desired
size;

11) preparing the tablet; which comprises the steps of:

a) mixing the granules prepared in step I) {) with external
excipients comprising a filler, a lubricant and a disinte-
grant for a time sufficient to homogenize the granules
and external excipients; and

b) compressing the mixture comprising the granules and
external excipients to form a tablet.

Suitably, the tablets are further film-coated, especially

aqueous film-coated.

In preparing wet-granulated granules, the dry materials
may be mixed with suitable equipment such as known in the
art (e.g., Niro-Fielder Blender/Granulator, Bear Varimixer,
Key High Shear Mixer/Granulator) for a time sufficient to
homogenize the materials, e.g., for about 3 minutes.

The granulating fluid is then added to the dry mixture,
preferably while mixing. The granulating fluid is sunitably
water, although may alternatively be comprised of water in
admixture with one or more of binders such as PVP and
HPMC, from about 10 v/w % to about 30 v/iw % of the
granulating fluid, based on the total wet granulation mixture,
is suitably used. The granulating fluid and dry materials may
be mixed using suitable equipment such as known in the art
(e.g., Niro-Fielder Blender/Granulator, Bear Varimixer, Key
High Shear Mixer/Granulator) for a total time sufficient to
generally uniformly wet the dry material so as to form wet
granules, suitably for about 3 to about 15 minutes. Typically
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the fluid is added to the dry material with mixing over aperiod
of about ] to about 15 minutes, then the total batch ismixed
for an additional time (post-granulating fluid-addition} time),
of about 0.5 minutes to about 6 minutes.

In a suitable embodiment, about 10 v/w % to about|30 v/w
% granulating fluid and a post-granulating fluid-
granulating time of about 6 minutes or less is used. Spitably,
about 24Jv/w % granulating fluid and a post-granulating fluid-

wet mass (such that the granules dry relatively evenly). Suit-
able wét-milling techniques may involve screening (e.g.,
manual| screens), comminuting mifls (such as a|Co-mil,
including but not limited to a 0.375" screen), or extruders.
The wet-milled granules are dried by methods such as are
known in the art for providing generally uniform drying, to a
low residual amount of granulating fluid (preferahly about
0.5% td about 1.0%). Fluid bed dryers are suitable drying
equipxqent.
The dried granules are then dry-milled using known meth-
ods to provide generally uniformly sized granules (hni
distribution), suitably having a mean particle diameter of less
than 240 microns (found to provide improved content unifor-
mity). Suitable dry-milling equipment includes |Co-mils,
includi‘ng but not limited to having a 0.094" screen
Suitably the granules and the dry materials of the compres-
sion mix are generally unimodal in size distribution, in order
to facilitate formation of a homogeneous mix and t¢ mitigate
possible segregation of the mix after blending. If gecessary,
the dry materials may be pre-screened to provide the desired
particle size distribution. Screening of the lubricant may be
particularly useful to deagglomerate the Jubricant.
In preparing the compression mixture, the granules, filler,
and disintegrant are mixed over a suitable period of time,
about 5 to 15 minutes. Lubricant is then added and)mixed for
a suitable period of time, about 1 to 4 minutes. Thejmixture is
then compressed into tablets using presses such as are known
in thelart (e.g., rotary tablet press).
It has been found that the above granulating fluid levels,
granulating times, and excipients provide improved process-

mg |
Capsules

The choice of particular types and amounts of jexcipients,
and capsulation technique employed depends on|the further
properties of eltrombopag olamine and the excipients, e.g.,
compressibility, flowability, particle size, compafibility, and
density. The capsules may be prepared accordingto methods
known in the art, suitably filling a standard two| piece hard
ge]a}in capsule with eltrombopag olamine admixed with
excipients, suitably filling a standard two piece hard gelatin
capsule with granules prepared according to this invention,
suitably on a scale suitable for commercial prodyction. Suit-
able capsules of the invention comprise granules/comprising
eltrombopag olamine and one or more of fillers,|binders and
disi‘1 tegrants, wherein the granules are mixed with additional
filler, binder, disintegrant and/or lubricant to form a granular
mixture that is filled into capsules.

Ihcluded in the present invention are pharmacgutical com-
positions in capsule form, suitably prepared on a commercial
scale, that comprise eltrombopag olamine, wherein the cap-
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sulc is made using a diluent or diluents that are substantially
free of coordinating metals and/or that are substantially free
of reducing sugars.

Also included in the present invention are pharmaceutical
compositions that comprisc eltrombopag olamine, wherein
the capsule is made, suitably on a commercial scale, using a
diluent or diluents that arc substantially free of coordinating
metals and/or that arc substantially free of reducing sugars,
and about 90% of the eltrombopag olamine particles have a
particle sizc greater than 10 micron but less than 90 micron.

Also included in the present invention are pharmaceutical
compositions that comprise cltrombopag olamine, wherein
the capsule is made, suitably on a commercial scale, using a
diluent or diluents that are substantially free of coordinating
mectals and/or that are substantially free of reducing sugars,
and about 90% of the eltrombopag olamine particles have a
particle size greater than 10 micron but less than 90 micron,
suitably greater than 20 micron but less than 50 micron.

Also included in the present invention are pharmaceutical
compositions that comprise eltrombopag olamine, wherein
the capsule is made, suitably on a commercial scale, using a
diluent or diluents that are substantially free of coordinating
mctals and/or that arc substantially free of reducing sugars,
and about 50% of the cltrombopag olamine particles have a
particle size greater than 5 micron but less than 50 micron,
suitably greater than 5 micron but less than 20 micron.

The invented granules and solid oral pharmaceutical dos-
age forms may be administered in therapeutically effective
amounts to treat or prevent a disease state, e.g., as described
in the above referenced Interational Applications Nos. PCT/
US01/16863, PCT/US03/16255 and PCT/US04/013468, the
disclosures of which are herein incorporated by reference. It
will be recognized by one of skill in the art that the optimal
quantity and spacing of individual dosages of eltrombopag
olaminc formulations of the invention will be determined by
the nature and extent of the condition being treated and the
particular patient being treated, and that such optimums can
be determined by conventional techniques. Tt will also be
appreciated by one of skill in the art that the optimal course of
treatment, i.c., the number of doses of eltrombopag olamine
given per day for a defined number of days, can be ascertained
by those skilled in the art using conventional course of treat-
ment determination tests.

A method of this invention of inducing TPO agonist activ-
ity in humans compriscs administering to a subject in need of
such activity a therapeutically effective amount of a solid oral
pharmaccutical dosage form of the present invention.

The invention also provides for the use of eltrombopag
olamine in (he manufacture of a solid oral pharmaceutical
dosage form of the present invention.
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The invention also provides for the use of eltrombopag
olamine in the manufacture of a solid oral pharmaceutical
dosage form of the present invention for use in enhancing
platelet production.

The invention also provides for the use of eltrombopag
olamine in the manufacture of a solid oral pharmaceutical
dosage form of the presentinvention for use in treating throm-
bocytopenia.

The invention also provides for a solid oral pharmaceutical
dosage form for use as a TPO mimetic which compriscs
cltrombopag olamine and a pharmaceutically acceptable car-
rier of the present invention.

The invention also provides for a solid oral pharmaccutical
dosage form for use in the treatment of thrombocytopenia
which comprises cltrombopag olamine and a pharmaceuti-
cally acceptable carrier of the present invention.

The invention also provides for a solid oral pharmaceutical
dosage form for use in enhancing platelet production which
comprises eltrombopag olamine and a pharmaceutically
acceptable carrier of the present invention.

The invention also provides a process for preparing solid
oral pharmaceutical dosage forms containing a diluent or
diluents that are substantially free of coordinating metals
and/or that are substantially free of reducing sugars and a
therapeutically effective amount of eltrombopag olamine,
which process comprises bringing eltrombopag olamine into
association with the diluent or diluents.

No unacceptable toxicological effects are expected when
the compound of the invention is administered in accordance
with the present invention.

Without further elabaration, it is believed that one skilled
in the art can, using the preceding description, utilize the
present invention to its fullest extent.

The following Examples, therefore, arc to be construed as
merely illustrative and not a limitation of the scope of the
present invention.

All the excipients utilized herein are standard pharmaceu-
tical grade excipients available from numerous manufactur-
ers well known to those in the art.

EXAMPLES
Examples 110 7
Tablet Preparation

Wet granulated, tablets comprising eltrombopag olamine
and the ingredients in Table 1 were prepared.

TABLE 1
Tablet Strenpth
Component 125mg 25mg 25mg 50mg S0mg 75mg 100mg
Granules 40% Drug-loaded (39.9)  (79.7)  (79.7) (159.4) (159.4) (239.1) (318.%)
cltrombopag olamine, milled 15.95 31.9 31.9 63.8 63.8 95.7 127.6
Microcrystalline cellulose 7.45 14.9 149 29.8 29.8 44,7 59.6
Mannitol 14.9 29.7 297 59.5 59.5 8.2 1189
Povidone 1.6 3.2 3.2 6.4 6.4 9.6 12.8

Purificd water

Extra-granular components

Microcrystalline cellulose
Sodium starch glycolate

Magnesium Stearate

Film-coating components

Purificd water
Opadry ® white

119.4 2388 2388 159.1 159.1 79.3 NA
14.0 28.0 28.0 28.0 28.0 28.0 27.6
1.75 3.5 3.5 3.5 3.5 3.5 35
89 14.0 14.0 14.0
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75 mg ! 100 mg

TABLE 1-continued
Tablet Strenpth
Component 125mg 25mg 25mg S50mg SOmg
Opadry Orange 14.0
Opadry Brown 14.0
Opadry Blue 14.0

Total tablet weight (mg/tablet)  183.9 364 364 364 364

i
364 364

Granules were prepared by separately weighing and
screening mannitol, microcrystalline cellulose and povidone.

As a general procedure, the ingredients were blended with
the active ingredient and then wet-granulated (in a high-shear
wel-granulator) with purified water. The wet-granule mass
was wet-milled, then dried in a fluid-bed dryer and the dried
granules were milled.

Then extragranular ingredients (microcrystalline cellu-
lose, if needed, and sodium starch glycolate) were separately
weighed, screened and blended with the granules. Magne-
sium stearate was added and blended with the mixture. The
blend was compressed and the tablet cores were then film
coated. The tablets were film coated with an aqueous suspen-
sion of OPADRY film coating preparation.

Example 8
Tablet Preparation

Eltrombopag olamine tablets containing diluents with the
coordinating metal calcium phosphate dibasic anhydrous
were manufactured in a similar manner as described above.
Tablet composition for the tablet coordinating metal diluent is
provided in table 2.

TABLE 2
Tablet Strength

Component 50 mg
Granules 40% Drug-loaded (159.4)
eltrombopag olamine, milled 63.8
Calcium Phopshate dibasic anhydrous 89.3
Povidone 6.4
Purified water —
Extra-granular componcnts
Mierocrystalline cellulose 159.1
Sodium starch glycolate 28.0
Magnesium Stearate 35
Film-coating components
Purified water —
Opadry ® white 14.0
Total tablet weight (mg/tablet) 364

In FIG. 1, the tablet prepared with no coordinating metal
diluent (indicated as “with non-coordinating metal diluent”)
is a eltrombopag 50 mg tablet generally prepared as described
in Table 1 above and the tablet prepared with the coordinating
metal diluent—Calcium Phopshate dibasic anhydrous—(in-
dicated as “with coordinating metal diluent”) is a eltrom-
bopag 50 mg tablet generally prepared as described in Table
2 above. Dissolution comparison was performed using USP
Apparatus 11, 50 rpm, in phosphate buffer pH 6.8 containing
0.5% Tween 80.

Example 9

FIG. 2 depicts the effect of API particle size distribution on
eltrombopag olamine dissolution. Eltrombopag olamine 75
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mg tab‘lets were generally prepared in the manner described
in Example 5, using different particle sizes. The pagticle size
refers fto the particle size of the drug granules used in the
formulation.

Disgolution comparison was performed using USP Appa-
ratus 11, 50 rpm, in phosphate buffer pH 6.8 containing 0.5%
Tween 80.

What is claimed is:
1. A pharmaceutical tablet consisting essentially of:
a) about 31.9 mg of the compound 3'-[(2Z)-[14(3,4-dim-
ethylphenyl)-1,5-dihydro-3-methyl-5-oxo0-4H-pyrazol-
4J"-ylidene]hydrazino]-2'-hydr0xy-[l ,1"-biphenyt]-3-
carboxylic acid bis-(monoethanolamine);
wherein,
b) about 90% of the compound particles have a particle size
of greater than 10 micron but less than 90 mi¢ron;
c) the tablet is produced on a scale suitable to prepare at
lFast about 50,000 tablets;
d) the tablet contains from about 25% to aboyt 89% by
weight of one or more excipients selected from the group
consisting of microcrystalline cellulose, powidered cel-
lplose, pregelatinized starch, starch, lactitol,| mannitol,
sorbitol and maltodextrin;
¢) the tablet is film coated,
f) the tablet contains a disintegrant in an amount from 4%
to about 12% by weight;
¢) the tablet optionally contains a binder in an amount up to
about 8% by weight; and
h) Ilhe tablet optionally contains a lubricant in anpmount up
to about 2% by weight.
2. A pharmaceutical tablet according to claim 1 wherein:
the‘ tablet contains from about 25% to about 89% by weight
of one or more excipients selected from the group con-
sisting of microcrystalline cellulose and malTnitol.
3. A process for preparing pharmaceutical tablets contain-
ing about 31.9 mg of 3'-{(2Z)-[1-(3,4-dimethylphenyl)-1,5-
dihydro-3-methyl-5-oxo0-411-pyrazol-4- ylidene]hydrazino]-
2'-hydroxy-[1,1'-biphenyl]-3-carboxylic acid bis-
(mon"oethano]amine), which process comprises the steps of;
a) admixing:
the compound 3'-[(2Z)-[1-(3,4-dimethylphenyl)-1,5-di-
hydro-3-methyl-5-oxo0-4H-pyrazol-4-ylidene]hy-

! drazino]-2'-hydroxy-[1,1'-biphenyl]-3-carboxylic
acid bis-(monoethanolamine), wherein about 90% of
the compound particles have a particle size of greater

‘ than 10 micron but less than 90 micron; gne or more
excipients selected from the group copsisting of
microcrystalline cellulose, powdered| cellulose,
pregelatinized starch, starch, lactitol, manhitol, sorbi-

| (ol and maltodextrin; and

further excipients;

to form a mixture;

b) compressing the mixture into tablets; and
c) applying a film coating to the tablets;

L3
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provided:
the process is carried out on a scale suitable to prepare at
least about 50,000 tablets;
cach tablet contains about 31.9 mg of 3'-[(22)-[1-(3.4-

dimethylphenyl)-1,5-dihydro-3-methyl-5-ox0-4H- 5

pyrazol-4-ylidene]hydrazino}-2'-hydroxy-[1,1'-biphe-
nyl]-3-carboxylic acid bis-(monoethanolamine); and

cach tablct contains from about 25% to about 89% by
weight of onc or more excipients selected from the group
consisting of microcrystalline cellulose, powdered cel-
lulose, pregelatinized starch, starch, lactitol, mannitol,
sorbitol and maltodextrin;

cach tablet contains a disintegrant in an amount from 4% to
about 12% by weight,

cach tablet optionally contains a binder in an amount up to
about 8% by weight; and

cach tablet optionally contains a lubricant in an amount up
to about 2% by weiglt.

4. A process according to claim 3 wherein:

cach tablet contains from about 25% to about §9% by
weight of onc or more excipients selected from the group 20
consisting of microcrystalline cellulose and mannitol.

S. A pharmaceutical tablet consisting essentially of:

a) about 31.9 mg of the compound 3'-[(2Z)-[1-(3,4-dim-
cthylphenyl)-1,5-dihydro-3-methyl  -5-oxo0-4H-pyra-
zol-4-ylidenc]hydrazino]-2'-hydroxy-[1,1'-biphenyl]-
3-carboxylic ucid his-(monoethanolamine);

wherein,

b) about 90% of the compound patticles have a particle size
of greater than 10 micron but less than 90 micron;

c) the tablet contains from about 25% to about 89% by
weight of one or more excipients selected from the group
consisting of microcrystalline cellulose, powdered cel-
lulose, pregelatinized starch, starch, lactitol, mannitol,
sorbitol and maltodextrin;

d) the tablet is film coated,

¢) the tablet contains a disintegrant in an amount from 4% 35
to about 12% by weight;

1) the tablet optionally contains a binder in an amount up to
about 8% by weight; and

) the tablet optionally contains a lubricant in an amount up
1o about 2% by weight. 40

6. A pharmaccutical tablet according to claim § wherein:

the tablet contains from ahout 25% to about 89% by weight
of ane or more excipients sclected from the group con-
sisting of microcrystallinc cellulose and mannitol.

7. A process for preparing pharmaceutical tablets contain- 45
ing about 31.9 mg of 3'-{(2Z)-[1-(3,4-dimethylphenyl)-1,5-
dihydro-3-methyl-5-ox0-4H-pyrazol-4-ylidenelhydrazino] -
2"-hydroxy-[1,1"-biphenyl]-3-carboxylic acid bis-
(monocthanolaming), which process comprises the steps of;

a) admixing:

the compound 3'-[(27)-[1-(3,4-dimethylpheny1)-1,5-di- *°
hydro-3-methyl-5-0x0-4H-pyrazol-4-ylidene]hy-

25

18
drazino]-2'-hydroxy-[1,1'-biphenyl}-3-carboxylic
acid bis-(monoethanolamine), wherein about 90% of
the compound particles have a particle size of greater
than 10 micron but less than 90 micron; one or more
excipients sclected from the group consisting of
microcrystalline cellulose, powdered cellulose,
pregelatinized starch, starch, lactitol, mannitol, sorbi-
tol and maltodextrin; and

further excipients;
to form a mixture;

b) compressing the mixture into tablets; and

c) applying a film coating to the tablets;

provided:

each tablet contains about 31.9 mg of 3'-{(2Z)-[1-(3,4-
dimethylphenyl)-1,5-dihydro -3-methyl-5-0x0-4H-
pyrazol-4-ylidene]hydrazino]-2'-hydroxy-[1,1-biphe-
nyl]-3-carboxylic acid bis-(monoethanolamine); and

each tablet contains from about 25% to about 89% by
weight of one or more excipients selected from the group
consisting of microcrystalline cellulose, powdered cel-
lulose, pregelatinized starch, starch, lactitol, mannitol,
sorbitol and maltodextrin;

each tablet contains a disintegrant in an amount from 4% to

about 12% by weight;

each tablet optionally contains a binder in an amount up to

about 8% by weight; and

each tablet optionally contains a lubricant in an amount up

to about 2% by weight.

8. A process according to claim 7 wherein:

cach tablet contains from about 25% to about 89% by

weight ofone or more excipients selected from the group
consisting of microcrystalline cellulose and mannitol.

9. A method of treating thrombocytopenia in a human in
need thereof which comprises administering to such human a
therapeutically effective amount of a pharmaceutical tablet
according to claim 1.

10. A method of treating thrombocytopenia in a human in
need thereof which comprises administering to such human a
therapeutically effective amount of a pharmaceutical tablet
according to claim 2.

11. A method of treating thrombocytopenia in a human in
need thereof which comprises administering to such human a
therapeutically cffective amount of a pharmaceutical tablet
according to claim 5.

12. A method of treating thrombocytopenia in a human in
need thereof which comprises administering to such human a

therapeutically effective amount of a pharmaceutical tablet
according to claim 6.
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1
3'-[(27)-(1-(3,4-DIMETHYLPHENYL.)-1,5-
DIDYDRO-3-METHYL-5-0X0-4H-PYRAZOL-
4-YLIDENE] HYDRAZINO]-2'-HYDROXY-
[1,1'-BIPHENYL]-3-CARBOXYLIC ACID
BIS-(MONOETHANOLAMINE)

This application is a Continuation of International Appli-
cation No. PCT/US2007/074918 filed Aug. 1, 2007, which
claims the benefit of U.S. Provisional Application Nos.
60/947,731 filed Jul. 3, 2007 and 60/915,761 May 3, 2007

FIELD OF 1112 INVENTION

The present invention relates to granules and solid oral
pharmaceutical dosage forms, suitably tablets, suitably cap-
sules, comprising 3'-[(2Z)-[1-(3,4-dimethylphenyl)-1,5-di-
hydro-3-methyl-5-ox0-411-pyrazol-4-ylidenelhydrazino)-2'-
hydroxy-{ 1,1'-biphenyi]-3-carboxylic acid bis-
{menocthanolaminc) represented by the following formula
(1) and hereinaficr referred to as “eltrombopag olamine” or
Compound B:

(Compound B)

coH

OH

NH

4

(HO/\/ N )2 .

e

BACKGROUNID OF THE INVENTION

3'-{N'-[1-(3,4-dimethylphenyl)-3-methyl-5-oxo-1,5-di-
hydropyrazol-4-ylidene}hydrazino } -2'-hydroxybiphenyl-3-
carboxylic acid (hereinafter Compound A) is a compound
which is disclosed and claimed, along with pharmaceutically
acceptable salts, hydrates, solvates and esters thereof, as
being useful as an agonist of the TPO receptor, particularly in
enhancing platelet production and particularly in the treat-
ment of thrombocytopenia, in International Application No.
PCT/US01/16863, having an International filing date of May
24, 2001, International Publication Number WO 01/89457
and an International Publication date of Nov. 29, 2001; which
has United States Publication Number US2004/0019190 A1,
having a United States Publication date of Jan. 29, 2004; now
U.S. Pat. No. 7,160,870, issued Jan. 9, 2007, the disclosure of
which is hereby incorporated by reference.

The bis-(monoethanolamine) salt of this compound is dis-
closed (disclosed as 3'-[(272)-[1-(3,4-dimethylphenyl)-1,5-
dihydro-3-methyl-5-0x0-4H-pyrazol-4-ylidene]hydrazino)-
2'-hydroxy-{1,1'-biphenyl]-3-carboxylic acid, which also
describes Compound A) in International Application No.
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PCT/US03/16255, having an International filing date of May
21, 2003; International Publication Number WO 03/098992
and an International Publication date of Dec. 4, 2003; whicli
has United States Publication Number US2006/0178518 A1)
having a United States Publication date of Aug. 10, 2006; the
disclosure of which is bereby incorporated by reference.

Compound A is disclosed for the treatment of degenerative
diseases/injuries in Intemational Application No. PCT/US04/
013468, having an International filing date of Apr. 29, 2004;
International Publication Number WO 04/096154 and an
International Publication date of Nov. 11, 2004; which has,
United States Publication Number US2007/0105824 Al
having a United States Publication date of May 10, 2007; the'
disclosure of which is hereby incorporated by reference. !

Compositions that may contain Compound A and/or Com-|
pound B are disclosed in International Application No. PCT/-
USO01/16863, International Application No. PCT/US03/ i
16255 and International Application No. PCT/US04/013468.

Solid oral pharmaceutical dosage forms are popular and
useful forms of medications for dispensing pharmaceutically .
active compounds. A variety of such forms are known, includ- '
ing tablets, capsules, pellets, lozenges, and powders.

However, the formulation of an acceptable solid oral phar- |
maceutical dosage form on a commercial scale is not always !
straightforward. The formula and process of manufacture |
must be such as to provide an integral solid dosage form that '
maintains its integrity until used. The solid dosage form must i
also possess acceptable dissolution and disintegration prop- ,
erties so as to provide the desired profile in use. Pharmaceu- |
tically active compounds with low solubility and/or that can |
react with commonly used excipients can present particular
challenges in preparing high quality solid dosage forms, since ‘
the physical properties of the drug influence the properties of
the solid dosage form. The formulator must balance the '
drug’s unique properties with the properties of each excipient
in order to prepare a safe, efficacious and easy to use solid -
dosage form.

Eltrombopag olamine presents the formulator with unique
concerns when attempting to formulate this compound into a
suitable solid oral pharmaceutical dosage form, suitably a
tablet, suitably a capsule, with a desirable pharmacokinetic
profile, particularly on a commercial scale. Such concerns

include, but are not limited to; the tendency of the compound

to form insoluble metal complexes when contacted with

excipients that contain a coordinating metal, slow dissolution

of the compound from solid dosage forms and the tendency of
the compound to under go a Maillard reaction when contacted

with cxcipicnts that contain reducing sugars. Significant rcal-

ization of these concems will have an adverse effect on the in !

vivo administration of eltrombopag olamine.

It would be desirable to provide eltrombopag olamine in a
solid oral pharmaccutical dosage form on a commercial scale
with a desirable pharmacokinetic profile.

The present invention is directed to granules and solid oral
pharmaccutical dosage forms that contain eltrombopag ola-
mine, suitably the solid dosage form is a tablet, suitably the
solid dosage form is a capsule, suitably these solid dosage
forms are produced on a commercial scale.

SUMMARY OF THE INVENTION

The present invention relates to granules and solid oral
pharmacentical dosage forms comprising a therapeutically
effective amount of eltrombopag olamine. The invention also
relates to a process for making granules and solid oral phar-
maceutical dosage forms comprising eltrombopag olamine.

|
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Another aspect of this invention relates to granules and
solid oral pharmaceutical dosage forms, suitably tablets, suit-
ably capsules, comprising eltrombopag olamine that are for-
mulated using diluents that are substantially free of reducing
sugars, which as used herein and in the claims includes dilu-
ents that are free of reducing sugars, and that are substantiaily
free of coordinating metals, which as used herein and in the
claims includes diluents that are free of coordinating metals.
Such granules and solid oral pharmaceutical dosage forms
exhibit improved properties. Such improved properties help
to ensure safe and effective treatment.

Another aspect of this invention relates to film coated phar-
maceutical tablets comprising eltrombopag olamine, wherein
the film coat contains no coordinating metals, or only an
amount of coordinating metal approximately equal to or less
than 0.025 parts of Compound B. Such tablets exhibit
improved properties. Such improved properties help to
ensure safe and effective treatment.

Another aspect of this invention relates to granules and
solid oral pharmaceutical dosage forms comprising eltrom-
bopag olamine that are formulated with a defined drug par-
ticle size range where about 90% of drug particle size is in the
range of 10 to 90 microns. Such tablets exhibit improved
properties. Such improved properties help to ensure safe and
effective treatment.

Another aspect of this invention relates to granules and
solid oral pharmaceutical dosage forms containing eltrom-
bopag olamine comprising a high percentage of disintegrant,
suitably an amount equal to or greater than 4%. Such tablets
exhibit improved properties. Such improved properties help
lo ensure safe and effective treatment.

Another aspect of this invention relates to a method of
treating thrombocytopenia, which method comprises admin-
istering to a subject in need thereof a therapeutically effective
amount of granules or a solid oral pharmaceutical dosage
form of the present invention.

Another aspect of this invention relates to a method of
agonizing the TPO receplor, which method comprises admin-
istering to a subject in need thereof a therapeutically effective
amount of granules or a solid oral pharmaceutical dosage
form of the present invention.

Also included in the present invention are methods of co-
administering granules or a solid oral pharmaceutical dosage
form of the present invention with further active ingredients.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts the dissolution comparison of tablets con-
taining eltrombopag and a metal containing diluent with tab-
lets containing eltrombopag and a non-metal containing dilu-
ent.

FIG. 2 depicts the effect of AP] particle size on the disso-
lution of eltrombopag from 75 mg tablets.

DETAILED DESCRIPTION OF THE INVENTION

By the term “coordinating metal” and “coordinating met-
als” and derivatives thereof, as used herein is meant a metal or
a metal containing excipient, suitably a diluent, or metal
containing tablet coating material, which forms a complex,
such as a chelate complex, in the presence of eltrombopag
olamine. Examples of such metals include:

aluminum, calcium, copper, cobalt, gold, iron, magnesium,
manganese and zinc.

By the term “reducing sugar” as used herein is meant a
sugar or sugar containing excipient, suitably a diluent, which
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reacts with eltrambopag olamine to form a Maillard produc
when admixed ‘toget.her. Examples of such reducing sugarg
include: .

lactose, maltose, glucose, arabinose and fructose.

The term Maillard reaction is well known in the art and i
utilized hercin s to its standard meaning. Generally, the tern
Maillard reaction is used herein to mean the reaction of
reducing sugar] as defined herein, in a formulation, suitably
granules or solid dosage forms, with eltrombopag olaming
that produces a pigment or pigments, suitably a brown pigt
ment. The pigrr'lents are referred to herein as Maillard prod
ucts. The prodﬁction of such Maillard products is an indica
tion of chemical instability.

As used herein, the term “improved properties” and deriva
tives thereof, cc,‘mtemplates several advantages to the pharma
cokinetic profile of the in vivo release of Compound B fror
a formulation, suitably granules or a solid oral pharmaceuti-
cal dosage form, that utilizes an aspect of the present inven-
tion when compared to a formulation that does not utilize thdt
aspect of the present invention, suitably the formulation is
produced on a commercial scale, and will vary depending o
the particular aspect of the invention being utilized. Examplds
ofimproved properties include: increased oral bioavailabilit
reduced formation of insoluble metal complexes, improv
chemical stabiiity, a consistent pharmacokinetic profile andja
consistent dissolution rate.

As used herein, the term “drug” or “active ingredient” and
derivatives thereof, means Compound B or eltrombopag ola-
mine.

By the term‘commercial scale” and derivatives thereof, s
used herein is meant, preparation of a batch scale greater thqn
about 20 kg of granulation mix, suitably greater than 50 kg,
suitably greater than 75 kg or a batch size suitable to prepate
at least about 50,000 tablets, suitably at least 75,000 table
suitably at lea$t 100,000 tablets.

When indicating that the diluents for use herein and in the
claims are substantially free of coordinating metals and/pr
that are substéntially free of reducing sugars, it is contem-
plated that minor amounts, for example: about 5% or less, pf
the diluent component could contain a coordinating metal pr
metals and/or, a reducing sugar or reducing sugars. In this
aspect of the invention, it is believed that very minor amourjts
of coordinating metals and/or reducing sugars can be incgr-
porated into the diluent component without adversely effeqt-
ing tablet performance.

The term “effective amount” and derivatives thereof,
means that amount of a drug or active ingredient that will
elicit the biological or medical response of a tissue, system,
animal or huiman that is being sought, for instance, by a
researcher or clinician. Furthermore, the term “therapeuti-
cally effective amount™ means any amount which, as com-
pared to a corresponding subject who has not received such
amount, results in improved treatment, healing, preventign,
or amelioration of a disease, disorder, or side effect, or a
decrease in lﬂe rate of advancement of a disease or disorder.
The term also includes within its scope amounts effective
enhance normal physiological function.

As used herein, the term “formulation” and derivatiy
thereof, unlebs otherwise defined refers to granules and
solid oral pharmaceutical dosage forms of the invention that
contain eltrombopag olamine.

By the term “co-administering”” and derivatives thereof
used herein is meant either simultaneous administration
any manner of separate sequential administration of granyles
and/or a solid oral pharmaceutical dosage form of the present
invention and a further active ingredient or ingredients,
known to treat thrombocytopenia, including chemotherapy-




US 8,052,994 B2

5

induced thrombocytopenia and bone marrow transplantation
and other conditions with depressed platelet production. The
term further active ingredient or ingredients, as used berein,
includes any compound or therapeutic agent known to or that
demonstrates advantagcous properties when administered
with TPO or a TPO mimetic. Preferably, if the administration
is not simultaneous, the compounds are administered in a
closc time proximily to each other. Furthermore, it does not
matter if the compounds are administered in the same dosage
form, e.g. onc compound may be administered topically and
another compound may be administered orally.

Examples of a further active ingredient or ingredients for
usc in combination with the presently invented formulations
include but are not limited to: chemoprotective or myelopro-
tective agents such as G-CSF, BB110010 (Clemons ct al.,
Breast Cancer Res. Treatment, 1999, 57, 127), amifostine
(Ethyol) (Fetscher ¢t al., Current Opinion in Hemat., 2000, 7,
255-60), SCF, 1I.-11, MCP-4, 1L-1-beta, AcSDKP (Gaudron
ct al., Stem Cells, 1999, 17, 100-6), TNF-a, TGF-b, MIP-1a
(Egger ct al., Bore Marrow Transpl., 1998, 22 (Suppl. 2),
34-35), and other molecules identified as having anti-apop-
totic, survival or proliferative properties.

By the term “granules™ and derivatives thereof, as used
hercin refers to formulated particles that comprise eltrom-
bopag olamine, diluents that are substantially free of coordi-
nating metals and/or that arc substantially free of reducing
sugars, and suitably also binders and/or lubricants and/or
disintegrants such that the particles are suitable for utilization
in preparing solid oral pharmaceutical dosage forms. Itis also
possible to administer the granules directly 1o a subject in
need thereof as a medicament. However, it is anticipated that
the granules are most appropriately utilized in the preparation
of solid oral pharmaccutical dosage forms as indicated above.

By the term “solid oral pharmaccutical dosage form™ and
“solid dosage form™ and derivatives thereof, as used herein
refers to a final pharmacentical preparation that comprises
cltrombopag olamine, such tablets, capsules, pellets, loz-
cnges and powders (including coated versions of any of such
preparations) that are suitable for in vivo administration.

Suitably, the granules and solid oral pharmaceutical dos-
age forms of the present invention comprise eltrombopag
olamine, a diluent (also known as filler or bulking agent), and
suitably also a binder and/or a lubricant and/or a disintegrant.
Those skilled in the art will recognize that a given material
may provide one or more functions in the tablet formulation,
although the material is usvally included for a primary func-
tion. The percentages of diluent, binder, lubricant and disin-
tegrant provided herein and in the claims are by weight of the
tablet.

Diluents provide bulk, for example, in order to make the

tablet a practical size for processing. Diluents may also aid
processing, for example, by providing improved physical
properties such as flow, compressibility, and tablet hardness.
Becausc of the relatively high percentage of diluent and the
amount of dircct contact between the diluent and the active
compound in the typical pharmaceutical formulation, the
interaction of the diluent with the active compound is of
particular concern to the formulator. Examples of diluents
suitable for gencral usc include: water-soluble fillers and
watcr-insoluble fillers, such as calcium phosphate (e.g., di
and tri basic, hydrated or anhydrous), calcium sulfate, cal-
cium carbonate, magnesium carbonate, kaolin, spray dried or
anhydrous lactose, cellulose (e.g., microcrystalline cellulose,
powdered cellulosc), pregelatinized starch, starch, lactitol,
mannitol, sorbitol, maltodextrin, powdered sugar, compress-
ible sugar, sucrosc, dextrosc, and inositol. The diluents that do
not contain coordinating metals and diluents that are non-
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reducing sugars are suitable for tablets of the current inven-
tion. Suitable diluents for use in this invention include micro-
crystalline cellulose, powdered cellulose, pregelatinized
starch, starch, lactitol, mannitol, sorbitol, and maltodextrin.
Unsuitable diluents include calcium phosphate (e.g.,di and tri
basic, hydrated or anhydrous), calcium sulfate, calcium car-
bonate, magnesium carbonate, kaolin, and spray dried or
anhydrous lactose. In one embodiment of the present inven-
tion, the diluent is composed of one or both of Mannitol and
microcrystalline cellulose.

The granules and solid oral pharmaceutical dosage forms
of the present invention typically comprise from about 25% to
about 89%, of one or more diluents.

One aspect of the present invention comprises granules
wherein the granules are formulated using a diluent or dilu-
ents that are substantially free of coordinating metals and/or
that are substantially free of reducing sugars.

One aspect of the present invention comprises solid oral
pharmaceutical dosage forms wherein the solid dosage forms
are formulated using a diluent or diluents that are substan-
tially free of coordinating metals and/or that are substantially
free of reducing sugars.

One aspect of the present invention comprises pharmaceu-
tical tablets, wherein the tablets are formulated using a diluent
or diluents that are substantially free of coordinating metals
and/or that are substantially free of reducing sugars.

One aspect of the present invention comprises pharmaceu-
tical capsules, wherein the capsules are formulated using a
diluent or diluents that are substantially free of coordinating
metals and/or that are substantially free of reducing sugars.

Binders impart cohesive properties to the powdered mate-
rial. Examples of binders suitable for use in the present inven-
tion include: starch (c.g., paste, pregelatinized, mucilage),
gelatin, sugars (e.g., sucrose, glucose, dextrose, molasses,
lactose, dextrin, xylitol, sorbitol), polymethacrylates, natural
and synthetic gums (e.g., acacia, alginic acids and salts
thereof such as sodium alginate, gum tragacanth, Irish moss
extract, panwar gum, ghatti gum, guar gum, zein), cellulose
derivatives [such as carboxymethyl cellulose and salts
thereof, methyl cellulose (MC), hydroxypropyl methyl cellu-
lose (HPMC), hydroxypropy! cellulose (HPC), hydroxyethyl
cellulose (FIEC) and ethyl cellulose (EC)], polyvinylpyrroli-
done, Veegum, larch arabogalactan, polyethylene glycol,
waxes, water, alcohol, magnesium aluminum silicate, and
bentonites. In one embodiment of the present invention, the
binder comprises polyvinylpyrrolidone (PVP).

The granules and solid oral pharmaceutical dosage forms
of the present invention typically comprise up to about 8%
binder. The formulations suitably comprise up to about 5%,
suitably up to about 2% binder.

Lubricants are generally used to enhance processing, for
example, to prevent adhesion of the formulation material to
manufacturing equipment, reduce interparticle friction,
improve rate of flow of the formulation, and/or assist cjection
of the formulations from the manufacturing equipment.
Examples of lubricants suitable for use in the present inven-
tion include: talc, stearates (e.g., magnesium stearate, cal-
cium stearate, zinc stearate, palmitostearate), stearic acid,
hydrogenated vegetable oils, glyceryl behanate, polyethylene
glycol, ethylene oxide polymers (e.g., CARBOWAXes), lig-
uid paraffin, sodium lauryl sulfate, magnesium laury! sulfate,
sodium oleate, sodium stearyl fumarate, DL-leucine, and
silica derivatives (e.g., colloidal silicon dioxide, colloidal
silica, pyrogenic silica, and hydrated sodium silicoalumi-
nate). In one embodiment of the present invention, the lubri-
cant comprises magnesium stearate,
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The granules and solid oral pharmaceutical dosage forms
of the present invention typically comprise up to about 2%
lubricant. The formulations suitably comprise up to about
1.5%, suitably up to about 1% lubricant.

Disintegrants are employed to facilitate breakup or disin-
tegration of the formulation after administration. Examples of
disintegrants suitable for use in the present invention include:
starches, celluloses, gums, crosslinked polymers, and effer-
vescent agents, such as corn starch, potato starch, pregelati-
nized starch, modified corn starch, croscarmellose sodium,
crospovidone, sodium starch glycolate, Veegum HV, methy]
cellulose, microcrystalline cellulose, cellulose, modified cel-
lulose gum (e.g., Ac-Di-Sol R), agar, bentonite, montmoril-
lonite clay, natural sponge, cation exchange resins, ion
exchange resins (e.g., polyacrin potassium), alginic acid and
alginates, guar gum, citrus pulp, carboxymethylcellulose and
salts thereof such as sodium lauryl sulfate, magnesium alu-
minum silicate, hydrous aluminum silicate, sodium bicarbon-
ate in admixture with an acidulant such as tartaric acid or
citric acid. In one embodiment of the present invention, the
disintegrant is sodium starch glycolate. '

The granules and solid oral pharmaceutical dosage forms
of the present invention typically comprise an amount from
4% to about 12% disintegrant. The formulations suitably
comprise from about 6% to about 10%, suitably from about
7% to 9% disintegrant.

The solid oral pharmaceutical dosage forms, suitably tab-
lets, suitably capsules, of the present invention will typically
be sized up to 1 gram, e.g., from about 0.01 gram to about 0.8
gram. These solid dosage forms typically comprise from
about 5 mg to about 900 mg of eltrombopag olamine per
dosage form. In suitable embodiments, the solid dosage
forms comprise from about 5 to about 200 mg eltrombopag
olamine (e.g., in an about 100-800 mg dosage form). Tablet
formulations of the invention may have a variety of shapes,
including diamond, modified capsule, modified oval, and
hexagonal, and may optionally have a tilt.

Tablets

The choice of particular types and amounts of excipients,
and tabletting technique employed depends on the further
properties of eltrombopag olamine and the excipients, e.g.,
compressibility, flowability, particle size, compatibility, and
density. The tablets may be prepared according to methods
known in the art, including direct compression, dry granula-
tion, fluid bed granulation, and wet granulation, and the type
of excipients used will vary accordingly. It has been found
that wet granulation is particularly suitable for providing high
strength, low breakage tablets comprising relatively high
concentrations of eltrombopag olamine (e.g., about 40% or
more), on & scale suitable for commercial production. Suit-
able wet granulated tablets of the invention comprise granules
comprising eltrombopag olamine and one or more of fillers,
binders and disintegrants, wherein the granules are mixed
with additional filler, binder, disintegrant and/or lubricant to
form a compression mixture that is compressed to form tab-
lets.

Included in the present invention are pharmaceutical com-
positions in tablet form, suitably prepared on a commercial
scale, that comprise eltrombopag olamine, wherein the tablet
is made by a wet granulation process using a diluent or dilu-
ents that are substantially free of coordinating metals and/or

5

10

15

20

8

coordinating metals, or only an amount of coordi
approximately equal to or less than 0.025 parts o

hating metal
Compound

rmaceutical
ne, wherein
vitably on a
are substan-
substantially
eltrombopag
n 10 micron

Also included in the present invention are phd
compositions that comprise eltrombopag olam
the tablet is made by a wet granulation process,
commercial scale, using a diluent or diluents that
tially free of coordinating metals and/or that are
fre¢ of reducing sugars, and about 90% of the
olamine particles have a particle size greater thg
but/less than 90 micron.

Also included in the present invention are phprmaceutical
compositions that comprise eltrombopag olamine, wherein
the tablet is made by a wet granulation process, [suitably on a
coxﬁnmercia] scale, using a diluent or diluents thal are substan-
tiajly free of coordinating metals and/or that are|substantially
free of reducing sugars, and about 90% of the{eltrombopag
olamine particles have a particle size greater than 10 micron
but less than 90 micron, suitably greater than 20 micron but
Jess than 50 micron.

Also included in the present invention are pharmaceutical
compositions that comprise eltrombopag olamine, wherein
the tablet is made by a wet granulation process, suitably on a
commercial scale, using a diluent or diluents that are substan-

25 tidlly free of coordinating metals and/or that ar
free of reducing sugars, and about 50% of the

substantially
eltrombopag

30

olamine particles have a particle size greater than 5 micron
but less than 50 micron, suitably greater than 5 micron but less
than 20 micron.
1 In one embodiment of the present invention, the tablets of
the present invention comprise:
' (i) from about 2% to about 65% eltrombop.

. (ii) from about 25% to about 89% of diluen
(iii) up to about 8% binder, suitably up 1o

hg olamine;
f;
bout 5%, suit-

35 . ably up to about 4%;
(iv) up to about 2% lubricant, suitably up fo about 1.5%,
I suitably up to about 1%; and
(v) from 4% to about 12% disintegrant, suitably 6% to
' 10%, suitably from 7% to 9%.
40 | Suitable wet granulated tablets comprise, by weight of the
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tablet, from about 10% to about 95% of eltrombopag olamine
active intragranules and from about 5% to| about 90% of
external excipients; wherein the eltrombopag olamine active
i_ﬁmagranules comprise, by weight of the intragranules:
, (1) from about 2% to about 88% eltrombopag olamine;
(ii) from about 10% to about 96% diluent;
+ (iii) from about 2% to about 5% binder; apd
~ (iv) optionally from 0% to about 4% disintegrant;
and wherein the external excipients comprise, by weight of
‘the tablet: ‘
(i) from 0% to about 70% diluent;
(ii) from about 0.25% to about 2%, suit
0.25% to about 1.25% lubricant; and
1 (i) from 4% to about 10% disintegrant.
In the foregoing embodiments, the dilu¢nt is suitably a
‘combination of mannitol and microcrystalline cellulose, the
,non-reducing sugar is suitably mannitol, the binder is suitably
‘polyvinylpyrolidone, the lubricant is suitably magnesium
| stearate, and the disintegrant is suitably sodjum starch glyco-
late. Suitably, the intragranule filler is a mixture of mannitol
" and microcrystalline cellulose and the external filler is micro-
crystalline cellulose.
In one embodiment of the current inveElion, tablets are

bly from about

, coated with a film coat formed from an aqueous film coat

that are substantially free of reducing sugars. Also includedin 65 composition. Aqueous film coat compositiops suitable foruse

the present invention are such pharmaceutical compositions
that contain a film coat, wherein the film coat contains no

| in the present invention comprise a film-forming polymer,
water as a vehicle, and optionally one or mgre adjuvants such
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as arc known in the film-coating art. When the film coat
contains a coordinating metal, as used herein, the amount of
coordinating metal is approximately equal to or less than
0.025 parts of Compound B.

The film-forming polymer is sclected to form coatings with
mechanical properties (e.g., mechanical strength, flexibility)
suitable to meet performance requirements, such as those
required by the intended use environment (e.g., dissolution
profile in gastrointestinal fluids), and/or use (e.g. solution
viscosity). Examples of suitable film-forming polymers
include cellulosic polymers (e.g., cellulose ethers such as
HPMC, HPC, MC, EC, HEC, CAP, sodium ethyl cellulose
sulfate, carboxymethyl cellulose and the like); polyvinylpy-
rolidone; zein; and acrylic polymers (e.g., methacrylic acid/
methacrylic acid ester copolymers such as methacrylic acid/
methylmethacrylate copolymers and the like). Cellulosic
polymers arc preferred in the present invention, especially
ccllulosic ethers and more especially HPMC and HPC. The
polymers are typically provided in either aqueous or organic
solvent based solutions or aqucous dispersions. However, the
polymers may be provided in dry form, alone or in a powdery
mixture with other components (e.g., a plasticizer and/or
colorant), which is made into a solution or dispersion by the
uscr by admixing with the aqueous vehicle.

The aqueous film coat composition further comprises
watcr as a vehicle for the other components, to facilitate their
delivery to the tablet surface. The vehicle may optionally
further comprise ane or more water soluble solvents, e.g.,
alcohols (e.g., methanol, isopropanol, propanol) and ketones
(e.g., acctone). The skilled artisan can select appropriate
vehicle components to provide good interaction between the
film-forming polymer and the vehicle to ensure good film
propertics. In gencral, polymer—vchicle interaction is
designed (o yield maximum polymer chain extension to pro-
duce films having the greatest cohesive strength and thus
mechanical propertics. The components are also selected to
provide good deposition of the film-forming polymer onto the
tablet surface, such that a coherent and adherent film is
achicved.

The aqueous film coating composition may optionally
comprise one or more adjuvants known in the art, such as
plasticizers, colorants, delackifiers, secondary film-forming
polymers, flow aids, surfactants (e.g., to assist spreading),
maltodextrin, and polydextrose.

Plasticizers provide flexibility to the film, which may
reduce film cracking and improve adhesion to the tablet.
Suitable plasticizers will gencrally have a high degree of
compatibility with the film-forming polymer and sufficient
permanence such that the coating properties are generally
stable. Examples of suitable plasticizers include glycerin,
propylenc glycol, polyethylene glycols (e.g., molecular
weight from 200 to 20,000, including Union Carbide’s PEG
400, 4000, 6000, 8000, and 20,000), glycerin triacctate (aka
triacetin), acetylated monoglyceride, citrate csters (e.g., tri-
cthyl citrate, acetyl tricthyl citrate, tributyl citrate, acetyl
tributyl citrate), phthalate esters (e.g., diethyl phihalate), min-
cral oil and hydrogenated glucose syrup. In one embodiment
of the present invention, the plasticizer is chosen from poly-
cthylene glycols, triacetin, propylene glycol, glycerin, and
mixtures thereof.

The aqueous film coat composition suitably comprises one
or more colorants. In addition to enhancing esthetic appeal,
the calorant provides product identification. Suitable colo-
rants include those approved and certified by the FDA,
including FD&C and D&C approved dyes, lakes, and pig-
ments, and titanium dioxide, provided that the film coat con-
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tains no coordinating metals, or only an amount of coordinat-
ing metal approximately equal to or less than 0,025 parts of
Compound B.

Suitably, the colorant comprises one or more coloring
agents selected from the group consisting of red iron oxides,
red dyes and lakes, yellow iron oxides, yellow dyes and lakcs,
titanium dioxide, and indigo carmine. For example, the colo-
rant may be selected to provide a light beige shade, for
example consisting essentially of a) red iron oxide, red dye,
and/or red lake, b) yellow iron oxide, yellow dye, and/or
yellow lake, and c) titanium dioxide. Alternatively, the colo-
rant may be sclected to provide a pink shade (e.g., consisting
cssentially of titaninm dioxide and red iron oxide, red dye
and/or red lake); a light green shade (e.g., consisting essen-
tially of yellow iron oxide, yellow dye and/or yellow lake,
indigo carmine, and titanium dioxide); a light blue shade
(c.g., consisting essentially of titanium dioxide and indigo
carmine); oran orange shade (¢.g., consisting of essentially of
titanium dioxide and sunset yellow).

The above mentioned colorants that contain a coordinating
metal are acceptable at a level approximately equal to or less
than 0.025 parts of Compound B.

In suitable alternative embodiments, the aqueous film coat-
ing composition for use in the current invention comprises:

(1) a cellulosic film-forming polymer; and

(i1) a plasticizer.

Suitably, such compositions further comprise a colorant.
Such compositions may optionally further comprise one or
more additional adjuvants such as a detackifier, flow aid,
surfactant, and secondary film-forming polymer.

Examples of optional detackifiers include lecithin, stearic
acid, mineral oil, modified derivatized starch, tapioca dextrin,
and polyethylene glycol. Examples of optional secondary
film-forming polymers include sodium alginate, propylenc
glycol alginate, and polyvinylpyrrolidone. Examples of
optional surfactants include dioctyl sodium sulfosuccinate
and polysorbate 80. Examples of optional flow aids include
tale, fumed silica, bentonite, hydrogenated vegetable oils,
stearines, and waxes.

The aqueous film coat composition will typically comprise
from about 5% to about 25%, suitably about 5% to about
20%, coating solids in the vehicle. In suitable embodiments,
the solids typically comprise from about 25% to about 70%,
suitably about 60% to about 70% film-forming polymer,
about 5% to about 10%, suitably about 6% to about 8%,
plasticizer, and about 20% to about 35% colorant, by weight.

A number of suitable aqueous film coating compositions
are commercially available. The aqueous film coat composi-
tion may be provided in the form of a solution or dispersion.
Alternatively, the composition may be provided in a dry form
that can be combined with the vehicle components according
to supplier instructions prior to coating the tablet. Suitably,
aqueous film coating compositions are those commercially
available from Colorcon, Inc. of West Point, Pa., under the
trade name OPADRY and OPADRY TI (nonlimiting
examples include Opadry YS-1-7706-G white, Opadry Yel-
low 03B92357, Opadry Blue 031390842). These composi-
tions are available as dry film coating compositions that can
be diluted in water shortly before use. OPADRY and
OPADRY II formulations comprise a cellulosic film forming
polymer (e.g., HPMC and/or HPC), and may contain poly-
dextrose, maltodextrin, a plasticizer (e.g., triacetin, polyeth-
ylene glycol), polysorbate 80, a colorant (e.g., titanium diox-
ide, one or more dyes or lakes), and/or other suitable film-
forming polymers (e.g., acrylate-methacrylate copolymers).
Suitable OPADRY or OPADRY 1I formulations may com-
prise a plasticizer and one or more of maltodextrin, and poly-
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dextrose (including but not limited to a) triacetin and poly-
dextrose or maltodextrin or lactose, or b) polyethylene glycol
and polydextrose or maltodextrin).

The tablets are also suitably coated to provide a uniform
coating without speckling. The tablets are typically coated to
provide a dry tablet weight gain of from about 2 to about 5%,
suitably about 3 to 4%.

The uncoated tablet cores are coated with the aqueous film
coating composition by methods well known in the art using
commercially available equipment (e.g., Thomas Accela-
Cota, Vector Hi-Coater, Compu-Lab 36). In general, the pro-
cess usually involves rolling or tumbling the tablets in a pan,
or suspending the tablets on a cushion of air (fluidized bed),
and intermittently or continuously (preferably continuously)
spraying a fine mist of atomized droplets of the coating com-
position onto the tablets, the droplets wetting, spreading and
coalescing on the surface of the tablets to form an adherent
and coherent film coating. The tablets are typically heated to
about 40 to 50° C., suitably about 45 to 50° C., e.g., by air
having a temperature of up to about 75° C., suitably about 65
to 70° C.

Process of Making the Tablet

Pharmaceutical tablets of the invention that are wet-granu-
lated can be prepared by a process comprising the steps of:
1) preparing the granules; which comprises the steps of:

a) mixing together the dry materials comprising eltrom-
bopag olamine, a diluent, a binder, and optionally a
disintegrant for a time sufficient to homogenize the
materials;

b) adding a granulating fluid to the mixture of dry materi-
als, preferably while mixing;

¢) mixing the granulating fluid with the mixture of dry
materials for a granulating time sufficient to generally

" uniformly wet the dry materials, so as to form wet gran-
ules;

d) wet-milling the wet granules;

e) drying the wet-milled granules to form dry granules; and

f) dry milling the dry granules to form granules of desired
size;

11) preparing the tablet; which comprises the steps of:

a) mixing the granules prepared in step I) f) with external
excipients comprising a filler, a lubricant and a disinte-
grant for a time sufficient to homogenize the granules
and external excipients; and

b) compressing the mixture comprising the granules and
external excipients to form a tablet.

Suitably, the tablets are further film-coated, especially

aqueous film-coated.

In preparing wet-granulated granules, the dry materials
may be mixed with suitable equipment such as known in the
art (e.g., Niro-Fielder Blender/Granulator, Bear Varimixer,
Key High Shear Mixer/Granulator) for a time sufficient to
homogenize the materials, e.g., for about 3 minutes.

The granulating fluid is then added to the dry mixture,
preferably while mixing. The granulating fluid is suitably
water, although may alternatively be comprised of water in
admixture with one or more of binders such as PVP and
HPMC, from about 10 v/w % to about 30 v/w % of the
granulating fluid, based on the total wet granulation mixture,
is suitably used. The granulating fluid and dry materials may
be mixed using suitable equipment such as known in the art
(e.g., Niro-Fielder Blender/Granulator, Bear Varimixer, Key
High Shear Mixer/Granulator) for a tota] time sufficient to
generally uniformly wet the dry material so as to form wet
granules, suitably for about 3 to about 15 minutes. Typically
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the fluid is added to the dry material with mixing overja period
of about 1 to about 15 minutes, then the total batch js mixed
for an a"dditional time (post-granulating fluid-addition time),
of about 0.5 minutes to about 6 minutes.

In a suitable embodiment, about 10 v/iw % to abot?t 30 v/iw
% granulating fluid and a post-granulating fluid{addition
granula‘ting time of about 6 minutes or less is used. Suitably,
about 24 v/w % granulating fluid and a post-granulating fluid-
addition granulating time of less than 3 minutes is used, e.g.,
about 2.5 minutes. Suitably, about 16 v/w % granulating fluid
and a post-granulating fluid-addition granulating| time of
more than 2.5 minutes is used, e.g., about 4 minutes.

The wet granules are then wet-milled by methods such as
are known in the art for providing a generally uniforily sized
wet mdss (such that the granules dry relatively evenly). Suit-
able wet-milling techniques may involve screening (e.g.,
manual screens), comminuting mills (such as @ Co-mil,
includi‘ng but not limited to a 0.375" screen), or exfruders.

The wet-milled granules are dried by methods such as are
known! in the art for providing generally uniform drying, to a
low residual amount of granulating fluid (preferably about
0.5% to about 1.0%). Fluid bed dryers are suitable drying
equiphent.

The dried granules are then dry-milled using known meth-
ods to provide generally uniformly sized granules (unimodal
distribution), snitably having a mean particle diamejer of less
than 240 microns (found to provide improved contéent unifor-
mity). Suitable dry-milling equipment includes| Co-mils,
including but not limited to having a 0.094" screer}.

Suitably the granules and the dry materials of the,compres-
sion niix are generally unimodal in size distribution, in order
to facilitate formation of a homogeneous mix and tp mitigate
possible segregation of the mix after blending. If pecessary,
the dry materials may be pre-screened to provide the desired
particle size distribution. Screening of the lubricapt may be
particularly useful to deagglomerate the lubricant.

In preparing' the compression mixture, the granyles, filler,
and disintegrant are mixed over a suitable period of time,
about 5 to 15 minutes. Lubricant is then added and|mixed for
a suitable period of time, about 1 to 4 minutes. The|mixture is
then compressed into tablets using presses such as are known
in the art (e.g., rotary tablet press).

It Has been found that the above granulating fluid levels,
granulating times, and excipients provide improved process-
ing.

|

‘ Capsules

The choice of particular types and amounts of gxcipients,
and capsulation technique employed depends on the further
properties of eltrombopag olamine and the excipients, e.g.,
compressibility, flowability, particle size, compatibility, and
density. The capsules may be prepared according to methods
known in the art, suitably filling a standard two|piece hard
gelatin capsule with eltrombopag olamine admixed with
excipients, suitably filling a standard two piece Hard gelatin
capsule with granules prepared according to this invention,
suitably on a scale suitable for commercial production. Suit-
able capsules of the invention comprise granules comprising
eltrombopag olamine and one or more of fillers, binders and
disin‘tegrants, wherein the granules are mixed with additional
filler, binder, disintegrant and/or lubricant to form a granular
mixture that is filled into capsules.

Included in the present invention are pharmacdutical com-
positions in capsule form, suitably prepared on a tommercial
scale, that comprise eltrombopag olamine, whergin the cap-
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sulc is made using a diluent or diluents that are substantially
free of coordinating metals and/or that are substantially free
of reducing sugars.

Also included in the present invention are pharmaceutical
compositions that comprisc cltrombopag olamine, whercin
the capsule is made, svitably on a commercial scale, using a
diluent or diluents that are substantially free of coordinating
metals and/or that are substantiatly free of reducing sugars,
and about 90% of the eltrombopag olamine particles have a
particle size greater than 10 micron but less than 90 micron.

Also included in the present invention are phannaceutical
compositions (hat comprise eltrombopag olamine, wherein
the capsule is made, suitably on a commercial scale, using a
diluent or diluents that are substantially free of coordinating
metals and/or that are substantially free of reducing sugars,
and about 90% of the eltrombopag olamine particles have a
particle size greater than 10 micron but less than 90 micron,
suitably greater than 20 micron but less than 50 micron.

Also included in the present invention are pharmaceutical
compositions that comprise eltrombopag olamine, wherein
the capsule is made, suitably on a commercial scale, using a
diluent or diluents that arc substantially free of coordinating
metals and/or that are substantially free of reducing sugars,
and about 50% of the cltrombopag olamine particles have a
particle size greater than 5 micron but less than 50 micron,
suitably greater than 5 micron but less than 20 micron.

The invented granules and solid oral pharmaceutical dos-
age forms may be administered in therapeutically effective
amounts to treat or prevent a disease state, e.g., as described
in the above referenced International Applications Nos. PCT/
US01/16863, PCT/US03/16255 and PCT/US04/013468, the
disclosures of which are herein incorporated by reference. It
will be recognized by one of skill in the art that the optimal
quantity and spacing of individual dosages of eltrombopag
olamine formulations of the invention will be determined by
the naturc and extent of the condition being treated and the
particular patient being treated, and that such optimums can
be determined by conventional techniques. It will also be
appreciated by one of skill in the art that the optimal course of
treatment, i.e., the number of doses of eltrombopag olamine
given per day for a defined number of days, can be ascertained
by those skilled in the art using conventional course of treat-
ment determination tests.

A method of this invention of inducing TPO agonist activ-
ity in humans comprises administering to a subject in need of
such activity a therapeutically cffective amount of a solid oral
pharmaccutical dosage form of the present invention.
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The invention also provides for the use of eltrombopag
olamine in the manufacture of a solid oral phamnccuucal
dosage form of the present invention.

The invention also provides for the use of eltrombopag
olamine in the manufacture of a solid oral pharmaceunéa]
dosage form of the present invention for usc in enhancing
platelet production.

The invention also provides for the use of eltrombopag
olamine in the manufacture of a solid oral pharmaceutical
dosage form of the present invention for use in treating 111r0ﬁ\-
bocytopenia.

The invention also provides for a solid oral pharmaccunca]
dosage form for use as a TPO mimetic which compmes
eltrombopag olamine and a pharmaceutically acceptabie car-
rier of the present invention.

The invention also providca fora solid oral pharmaccutical
dosage form for use in the treatment of thrombocytopenia
which comprises eltrombopag olamine and a phannaccuu-
cally acceptab]e carrier of the present invention. i

The invention also provides for a solid oral pharmaceuti¢al
dosage form for use in enhancing platelct production which
comprises e}trombopag olamine and a pharmaceutically
acceptable carrier of the present invention. i

The invention also provides a process for preparing 90|ld
oral pharmaceutical dosage forms containing a diluent 'or
diluents that are substantially free of coordinating metals
and/or that are substantially free of reducing sugars and a
therapeutically effective amount of eltrombopag olamine,
which process comprises bringing eltrombopag olamine into
association with the diluent or diluents. !

No unacceptable toxrcologlcal effects are cxpected when
the compound of the invention is administered in accordance
with the present invention. )

Without further elaboration, it is believed that one skilled
in the art can, using the preceding description, utilize the
present invention to its fullest extent. The following
Examples, therefore, are to be construed as merely illustrative
and not a limitation of the scope of the present invemion.‘

All the excipients utilized herein are standard pharmaceu-
tical grade excipients available from numerous manufactiir-
ers well known to those in the art.

EXAMPLES
Examples 1 to 7
Tablet Preparation

Wet granulated, tablets comprising cltrombopag olamlnc
and the ingredients in Table 1 were prepared. ;

TABLE 1

Tablet Strength

Component 125mg 25mg 25mg SOmg S0mg 7Smg 100 l;hg
Granules 40% Drug-loaded (399)  (19.7) (797) (159.4) (159.4) (239.1) (3188)
eltrombopag olamine, milled 1595 319 319 63.8 63.8 95.7 127;6
Microcrystaltine cellulose 7.45 149 149 29.8 208 44.7 59;()
Maunitol 14.9 29.7 297 59.5 59.5 892 1189
Povidone 1.6 32 3.2 6.4 6.4 9.6 12;8
Purificd water — — — — i
Extra-granular components

Microcrystalline cellulose 1194 2388 2388 159.1 159.1 79.3 NA
Sodium starch glycolate 14.0 28.0 28.0 28.0 28.0 28.0 27.6
Mugnesium Stearate 175 35 3.5 3.5 3.5 3.5 3.5
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Tablet Strength

Component

125mg 25mg 25mg SO0mg SO0mg

75mg 100 mg

Film-coating components

Purified water — — — —

Opadry ® white 8.9 14.0 14.0 14.0

Opadry Orange 14.0

Opadry Brown 14.0

Opadry Blue 14.0

Total tablet weight (mg/tablet) 183.9 364 364 364 364 364 364
15

Granules were prepared by separately weighing and
screening mannitol, microcrystalline cellulose and povidone.

As a general procedure, the ingredients were blended with
the active ingredient and then wet-granulated (in a high-shear
wet-granulator) with purified water. The wet-granule mass
was wet-milled, then dried in a fluid-bed dryer and the dried
granules were milled.

Then extragranular ingredients (microcrystalline cellu-
lose, if needed, and sodium starch glycolate) were separately
weighed, screened and blended with the granules. Magne-
sium stearate was added and blended with the mixture. The
blend was compressed and the tablet cores were then film
coated. The tablets were film coated with an aqueous suspen-
sion of OPADRY fiim coating preparation.

Example 8

Tablet Preparation

Eltrombopag olamine tablets containing diluents with the
coordinating metal calcium phosphate dibasic anhydrous
were manufactured in a similar manner as described above.
Tablet composition for the tablet coordinating metal diluent is

provided in table 2.
TABLE 2
Tablet Strength
Component 50 mg
Granules 40% Drug-loaded (159.4)
eltrombopag olamine, milled 63.8
Calcium Phopshate dibasic anhydrous 89.3
Povidone 6.4
Purified water —
Extra-granular components
Microcrystalline ccllulose 159.1
Sodium starch glycolate 28.0
Magnesium Stearate 35
Film-coating components
Purified water —
Opadry ® white 14.0
Total tablet weight (mg/tablet) 364

In FIG. 1, the tablet prepared with no coordinating metal
diluent (indicated as *‘with non-coordinating metal diluent”)
is a eltrombopag 50 mg 1ablet generally prepared as described
in Table 1 above and the tablet prepared with the coordinating
metal diluent—Calcium Phopshate dibasic anhydrous—(in-
dicated as “with co-ordinating metal diluent”) is a eltrom-
bopag 50 mg tablet generally prepared as described in Table
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2 above. Dissolution comparison was performed using USP
Apparatus 11, 50 fpm, in phosphate buffer pH 6.8 containing
0.5% Tween 80.

Example 9

FIG. 2 depicts the effect of API particle size distribution on
eltrombopag olarrlline dissolution. Eltrombopag olamine 75
mg tablets were generally prepared in the manner described
in Example 5, using different particle sizes. The particle size
refers to the particle size of the drug granules used in the
formulation.

Dissolution comparison was performed using USP Appa-
ratus 11, 50 rpm, 11‘1 phosphate butfer pH 6.8 containing 0.5%

Tween 80. i

What is claimed 1s:

1. A pharmaceutical tablet consisting essentially of:

a) about 63.8 mg of the compound 3'-[(2Z)-[1-(3,4-dim-
ethylphenyl)-1,5-dihydro-3-methyl-5-oxo-4H-pyrazol-
4-ylidene}hydrazino]-2"-hydroxy-[1,1'-biphenyl]-3-
carboxylic acid bis-(monoethanolamine);

wherein,

b) about 90% of the compound particles have a particle size
of greater than 10 micron but less than 90 micron;

c) the tablet is produced on a scale suitable to prepare at
least about 50,000 tablets;

d) the tablet cdntains from about 25% 1o about 89% by

f | -
weight of one or more excipients selected from the group
consisting of microcrystalline cellulose, powdered cel-
lulose, pregelatinized starch, starch, lactitol, mannitol,
sorbitol and maltodextrin;

e) the tablet is film coated;

f) the tablet contains a disintegrant in an amount from 4%
to about ]2% by weight;

g) the tablet optionally contains a binder in an amount up to
about 8% by weight; and

h) the tablet optionally contains a lubricant in an amount up
to about 2% by weight.

2. A pharmaceutical tablet according to claim 1 wherein:

the tablet contains from about 25% to about 89% by weight
of one or more excipients selected from the group con-
sisting of migrocrystalline cellulose and mannitol.

3. A process for preparing pharmaceutical tablets contain-
ing about 63.8 mg of 3'-[(2Z2)-[1-(3,4-dimethylphenyl}-1,5-
dihydro-3-methyl-5-0x0-4H-pyrazol-4-ylidene}hydrazino]-
2'-hydroxy-[1,1'-biphenyl]-3-carboxylic acid bis-
(monoethanolamiﬁe), which process comprises the steps of;

a) admixing: thé compound
3'-[(27)-[1-(3,4-dimethylphenyl)-1,5-dihydro-3-me-

thyl-5-ox0+4H-pyrazol-4-ylidene]hydrazino]-2'-hy-
droxy-{1,1'-biphenyl]-3-carboxylic acid bis-(mono-
ethanolamine), wherein about 90% of the compound

o
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particles have a particle size of greater than 10 micron
but less than 90 micron; one or more excipients
sclected from the group consisting of microcrystal-
linc cellulose, powdered cellulose, pregelatinized
starch, starch, lactitol, mannitol, sorbitol and malto-
dextrin; and

further excipients:

to form a mixture;

b) compressing the mixture into tablets; and

c) applying a film coating to the tablets;

provided:

the process is carried out on a scale suitable to prepare at
least about 50,000 tablets;

cach tablet contains about 63.8 mg of 3'-[(22)-1-(3,4-
dimethylphenyl)-1,5-dihydro-3-methyl-5-oxo-4H-
pyrazol-4-ylidene]hydrazino]-2'-hydroxy-[1,1'-biphe-
nyl]-3-carboxylic acid bis-(monoethanolamine);

cach tablet contains from about 25% to about 89% by
weight of one or more excipients selected from the group
consisting of microcrystalline cellulose, powdered cel-
lulose, pregelatinized starch, starch, lactitol, mannitol,
sorbitol and maltodextrin;

cach tablet contains a disintegrant in an amount from 4% to
about 12% by weight;

cach tablet optionally contains a binder in an amount up to
about 8% by weight; and

cach tablet optionally contains a lubricant in an amount up
to about 2% by weight.

4. A process according to claim 3 wherein:

each tablet comtains from about 25% to about 89% by
weight of one or more excipients selected from the group
consisting of microcrystalline cellulose and mannitol.

5. A pharmaceutical tablet consisting essentially of:

a) about 63.8 mg of the compound 3'-[(27)-[1-(3,4-dim-
ethylphenyl)-1,5-dihydro-3-methyl-5-oxo0-4H-pyrazol-
4-ylidenelhydrazino]-2'-hydroxy-[1  ,1'-biphenyl}-3-
carboxylic acid bis-(monoethanolamine);

wherein,

b) about 90% of the compound particles have a particle size
of greater than 10 micron but less than 90 micron;

c) the tablet contains from about 25% to about 89% by
weight of one or more excipients selected from the group
consisting of microcrystalline cellulose, powdered cel-
lulose, pregelatinized starch, starch, lactitol, mannitol,
sorbito] and maltodextrin,

d) the tablet is film coated,

¢) the tablet contains a disintegrant in an amoumt from 4%
to about 12% by weight,

f) the tablet optionally contains a binder in an amount up to
about 8% by weight; and

g) the tablet optionally contains a lubricant in an amount up
to about 2% by weight.

6. A pharmaceutical tablet according to claim 5 wherein:

thetablet contains from about 25% to about 89% by weight
of one or more excipients selected from the group con-
sisting of microerystalline cellulose and mannitol.
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7. A process for preparing pharmaceutical tablets contain-
ing about 63.8 mg of 3'-[(2Z)-[1-(3,4-dimcthylphenyl)-1,5-
dihydro-3-methyl-5-0x0-4H-pyrazol-4-ylidene]hydrazino]:
2'-hydroxy-|1,1'-biphenyl]-3-carboxylic acid bis-
(monoethanolamine), which process comprises the steps of;

a) admixing:

the compound :

3'-((27)-[1-(3,4-dimethylphenyl)-1,5-dihydro-3-me- |
thyl-5-0x0-4H-pyrazol-4-ylidene]hydrazino}-2'-hy-|
droxy-[1,1'-biphenyl]-3-carboxylic acid bis-(mono-
cthanolamine), whercin about 90% of the compound
particles have a particle size of greater than 10 micron
but less than 90 micron; [1
one or more excipients selected from the group consisling
of microcrystalline cellulose, powdered cellulose,
pregelatinized starch, starch, lactitol, mannitol, sorbitol
and maltodextrin; and ‘
further excipients; '
to form a mixture;

b) compressing the mixture into tablets; and

c) applying a film coating to the tablets;

provided:

each tablet contains about 63.8 mg of 3'—[(27,)-[1-(3,4—t

dimethylphenyl)-1,5-dihydro-3-methyl-5-ox0-4H-

pyrazol-4-ylidene|hydrazino}-2'-hydroxy-[1,1-biphe-

nyl]-3-carboxylic acid bis-(monoethanolamine); and
each tablet contains from about 25% to about 89% by

weight of one or more excipients selected from the group |

consisting of microcrystalline cellulose, powdered cel-

lulose, pregelatinized starch, starch, lactitol, mannitol, ,

sorbitol and maltodextrin;

cach tablet contains a disintegrant in an amount from 4% to

about 12% by weight;

cach tablet optionally contains a binder in an amount up to .

about 8% by weight; and

cach tablet optionally contains a lubricant in an amount up

to about 2% by weight.

8. A process according 1o claim 7 wherein:

each tablet contains from about 25% to about 89% by

weight of one or more excipients selected from the group
consisting of microcrystalline cellulose and mannitol.

9. A method of treating thrombocytopenia in a human in
need thereof which comprises administering (0 such human a
therapeutically effective amount of a pharmaceutical tablet
according to claim 1.

10. A method of treating thrombocytopenia in a human in
need thereof which comprises administering to such human a
therapeutically effective amount of a pharmaceutical tablet
according to claim 2.

11. A method of treating thrombocytopenia in a human in
need thereof which comprises administering to such human a
therapeutically effective amount of a pharmaceutical tablet
according, to claim 5.

12. A method of treating thrombocytopenia in a human in
need thereof which comprises administering to such human a
therapeutically cffective amount of a pharmaceutical tablet
according to claim 6.
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FIG. 1

Eltrombopag Tablets: Dissolution Comparison of tablets with and without metal containing
diluents
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1
3'-{(27)-1-(3,4-DIMETHYLPHENYL)-1,5-
DIHYDRO-3-METHYL-5-OXO-4H-PYRAZOL-
4-YLIDENE]JHYDRAZINO]-2'-HYDROXY-[1,1'-
BIPHENYL]-3-CARBOXYLIC ACID
BIS{(MONOETHANOLAMINE)

This application is a Continuation of International Appli-
cation No. PCT/US2007/074918 filed Aug. 1, 2007, which
claims the benefit of U.S. Provisional Application Nos.
60/947,731 filed Jul. 3, 2007 and 60/915,761 filed May 3,
2007.

FIELD OF THE INVENTION

The present invention relates to granules and solid oral
pharmaccutical dosage forms, suitably tablets, suitably cap-
sules, comprising 3'-[(27)-[1-(3,4-dimethylphenyl)-1,5-di-
hydro-3-methyl-5-ox0-4H-pyrazol-4-ylidene hydrazino)-2'-
hydroxy-[1,1"-biphcnyl]-3-carboxylic acid bis-
(monocthanolamine) represented by the following formula
(1) and hereinafter referred to as “eltrombopag olamine” or
Compound B:

(Compound B)

COH
OH
NH
N rd
(0] NH;
W ( " 0/\/ )2 .

N—N

Yoy

BACKGROUND OF THE INVENTION

3-{N"-{1-(3,4-dimethylphenyl)-3-methy!-5-oxo0-1,5-di-

hydropyrazol-4-ylidene)hydrazino}-2'-hydroxybiphenyl-3-

carboxylic acid (hereinafter Compound A) is a compound
which is disclosed and claimed, along with pharmaceutically
acceptable salts, hydrates, solvates and csters thereof, as
being useful as an agonist of the TPO receplor, particularly in
cnhancing platelet production and particularly in the treat-
ment of thrombocytopenia, in International Application No.
PCTNIS01/16863, having an International filing date of May
24, 2001; International Publication Number WO 01/89457
and an International Publication date of Nov. 29, 2001; which
has United States Publication Number US2004/0019190 A1,
having a United States Publication date of Jan. 29, 2004; now

.S, Pat. No. 7,160,870, issued Jan. 9, 2007, the disclosure of

which is hereby incorporated by reference.
The bis-(monoethanolamine) salt of this compound is dis-
closed (disclosed as 3'-[(27)-[1-(3,4-dimethylphenyl)-1,5-
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2
dihydro-3-methyl-5-0x0-4H-pyrazol-4-ylidene]hydrazino]-
2"-hydroxy-[1,1'-biphenyl]-3-carboxylic acid, which also
describes Compound A) in International Application No.
PCT/US03/16255, having an International filing date of May
21, 2003; Imcmallonal Publication Number WO 03/098992
and an International Publication date of Dec. 4, 2003; which
has United States Publication Number US2006 /0 178518 A1,
having a United States Publication date of Aug. 10, 2006 the
disclosure of which is hereby incorporated by rcfcrcncc

Compound A is disclosed for the treatment of degenerative
discases/injurics in International Application No. PCT/US04/
013468, having an International filing date of Apr. 29, 2b04
International Publication Number WO 04/096154 ané} an
International Publication date of Nov. 11, 2004; which: has
United States Publication Number US2007/0105824 Al
having a United States Publication date of May 10, 2007 thc
disclosure of which is hereby incorporated by reference..

Compositions that may contain Compound A and/or Cqm-
pound B are disclosed in International Application No. PCT/
US01/16863, International Application No. PCT/US03/
16255 and International Application No. PCT/US04/013468.

Solid oral pharmaceutical dosage forms are popular and
useful forms of medications for dispensing pharmaceutically
active compounds. A variety of such forms arc known, inclid-
ing tablets, capsules, pellets, lozenges, and powders.

Howcver the formulation of an acceptable solid oral plﬁr-
maceutical dosage form on a commercial scale is not always
straightforward. The formula and process of manufacture
must be such as to provide an integral solid dosage form th‘al
maintains its integrity until used. The solid dosage form mukl
also possess acceptable dissolution and disintegration prop-
erties so as to provide the desired profile in use. Pharmaccu-
tically active compounds with low solubility and/or that cap
react with commonly used excipients can present particular
challenges in preparing high quality solid dosage forms, since
the physical properties of the drug influence the properties of
the solid dosage form. The formulator must balance the
drug’s unique properties with the properties of each excipient
in order to prepare a safe, efficacious and easy to use solid
dosage form.

Eltrombopag olamine presents the formulator with unique

concerns when attempting to formulate this compound into aj
suitable solid oral pharmaceutical dosage form, suitably a:
tablet, suitably a capsule, with a desirable pharmacokinetic .

profile, particularly on a commercial scale. Such concerns
include, but are not limited to; the tendency of the compound |,

to form insoluble metal complexes when contacted with

excipients that contain a coordinating metal, slow dissolution -
of the compound from solid dosage forms and the tendency of

the compound to under go a Maillard reaction when contacted
with excipients that contain reducing sugars. Significant rcal-

ization of these concems will have an adverse effect on the in

vivo administration of eltrombopag olamine.

It would be desirable to provide eltrombopag olamine in a
solid oral pharmaceutical dosage form on a commercial scale
with a desirable pharmacokinetic profile.

The present invention is directed to granules and solid oral
pharmaccutical dosage forms that contain cltrombopag ola-
mine, suitably the solid dosage form is a tablet, suitably the
solid dosage form is a capsule, suitably these solid dosage
forms are produced on a commercial scale.

SUMMARY OF THE INVENTION

The present invention relates to granules and solid oral
pharmaceutical dosage forms comprising a therapeutically
effective amount of eltrombopag olamine. The invention also
relates to a process for making granules and solid oral phar-
maceutical dosage forms comprising eltrombopag olamine.

2
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Another aspect of this invention relates to granules and reacts with eltromboﬁag olamine to form a Maillard product
solid oral pharmaceutical dosage forms, suitably tablets, suit- when admixed together. Examples of such reducing sugars
ably capsules, comprising eltrombopag olamine that are for-  include: \
mulated using diluents that are substantially free of reducing ~ lactose, maltose, glucose, arabinose and fructose.
sugars, which as used herein and in the claims includes dilu- 3 The term Maillard reaction is well known in the art and is
ents that are free of reducing sugars, and that are substantially util@zed herein asto its standard meaning. Generally, the term
free of coordinating metals, which as used herein and in the Maillard reaction is“ used herein to mean the reaction of a
claims includes diluents that are free of coordinating metals. reducing sugar, as defined herein, in a formulation, suitably

. [ . .
Such granules and solid oral pharmaceutical dosage forms granules or sol 1d.dqsage forms, with elt;ombopag o]arm.ne
10 that produces a pigment or pigments, suitably a brown pig-

exhibit improved properties. Such improved properties help ment. The pigments are referred to herein as Maillard prod-

to ensure safe and effective treatment. . . . Y
A . ucts. The production of such Maillard products is an indica-
Another aspect of this invention relates to film coated phar- ion of chemical instabili
tical tablets comprising eltrombopag olamine, wherein tion of chemica instability. : :
maceu ) prising pag > As used herein, the term “improved properties” and deriva-

the film coat coptalps 1o coor dlnatlpg metals, or only an 5 fiyes thereof, contemplates several advantages to the pharma-
amount of coordinating metal approximately equaltoorless  cokinetic profile of the in vivo release of Compound B from
Fhan 0.025 parts _Of Compoynd B. Such tablets exhibit a formulation, suitably granules or a solid oral pharmaceuti-
improved properties. Such improved properties help to cal dosage form, tliat utilizes an aspect of the present inven-
ensure safe and effective treatment. tion when compared to a formulation that does not utilize that

Another aspect of this invention relates to granules and 20 aspect of the present invention, suitably the formulation is
solid oral pharmaceutical dosage forms comprising eltrom- produced on a commercial scale, and will vary depending on
bopag olamine that are formulated with a defined drug par- the particular aspect of the invention being utilized. Examples
ticle size range where about 90% of drug particle size is in the of improved properties include: increased oral bioavailability,
range of 10 to 90 microns. Such tablets exhibit improved reduced formation of insoluble metal complexes, improved
properties. Such improved properties help to ensure safe and 25 chemical stability, a consistent pharmacokinetic profile and a
effective treatment. consistent dissolution rate.

Another aspect of this invention relates to granules and As used herein, the term “drug” or “active ingredient” and
solid oral pharmaceutical dosage forms containing eltrom-  derivatives thereof, means Compound B or eltrombopag ola-
bopag olamine comprising a high percentage of disintegrant, mine. ‘
suitably an amount equal to or greater than 4%. Such tablets 30 By the term “commer cial scale’”” and derivatives thereof, as

exhibit improved properties. Such improved properties help used herein is meant, preparation of a batch scale greater than
to ensure safe and effective treatment. about 20 kg of granulation mix, suitably greater than 50 kg,

Another aspect of this invention relates to a method of ~ Suitably greater than 75 kg ora batch size suitable to prepare

treating thrombocytopenia, which method comprises admin- at least about 50,000 tablets, suitably at least 75,000 tablets,

istering to a subject in need thereof a therapeutically effective 35 suitably at least 100,000 tablets.

amount of granules or a solid oral pharmaceutical dosage When indicating that the diluents for use herein and in the
claims are substantially free of coordinating metals and/or

form of the present invention. : ) ] C net
Another aspect of this invention relates to a method of that are substantially free of reducing sugars, it is contem
agonizing the TPO receptor, which method comprises admin- plated that minor amounts, for example: about 5% or less, o
istering to a subject in need thereof a therapeutically effective 40 the diluent component could contain a coor: dinating metal o
amount of granules or a solid oral pharmaceutical dosage metals and/o'r a re(?ucmg sugar or reducing sugars. In thi
form of the present invention. aspect of the invention, it is believed that very minor amount
Also included in the present invention are methods of co- of coord.matmg metals and/or reducn?g sugars can be inco
administering granules or a solid oral pharmaceutical dosage porated into ﬂ}@ diluent component without adversely effect-
45 ing tablet performance.

form of the present invention with further active ingredients. C o
The term ‘‘effective amount” and derivatives thereof,

BRIEF DESCRIPTION OF THE DRAWINGS means that amount of a drug or active ingredient that will
elicit the biolggical or medical response of a tissue, syster,

animal or humnan that is being sought, for instance, by|a
s0 researcher or'clinician. Furthermore, the term “therapeufi-
cally eﬂ'ectivé amount” means any aniount which, as co
pared to a corresponding subject who has not received such
amount, results in improved treatment, healing, prevention,
or amelioration of a disease, disorder, or side effect, or a
55 decrease in the rate of advancement of a disease or disorder.
DETAILED DESCRIPTION OF THE INVENTION The term also includes within its scope amounts effective to
enhance normal physiological function.

As used herein, the term “formulation” and derivatijves
thereof, unléss otherwise defined refers to granules ang/or
solid oral pl}‘armaceutical dosage forms of the invention fhat
contain eltrombopag olamine.

By the term “co-administering™ and derivatives thereof as
used herein is meant either simultaneous administration or
any manner of separate sequential administration of grarjules
65 and/or a solid oral pharmaceutical dosage form of the present

invention and a further active ingredient or ingredients,
known to treat thrombocytopenia, including chemotherapy-

FIG. 1 depicts the dissolution comparison of tablets con-
taining eltrombopag and a metal containing diluent with tab-
lets containing eltrombopag and a non-metal containing dilu-
ent.

FIG. 2 depicts the effect of AP] particle size on the disso-
lution of eltrombopag from 75 mg tablets.

By the term “coordinating metal” and “coordinating met-
als” and derivatives thereof, as used herein is meant a metal or
a metal containing excipient, suitably a diluent, or metal 60
containing tablet coating material, which forms a complex,
such as a chelate complex, in the presence of eltrombopag
olamine. Examples of such metals include:

aluminum, calcium, copper, cobalt, gold, iron, magnesium,
manganese and zinc.

By the term “reducing sugar” as used herein is meant a
sugar or sugar containing excipient, suitably a diluent, which
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induced thrombocytopenia and bone marrow transplantation
and other conditions with depressed platelet production. The
term further active ingredient or ingredients, as used herein,
includes any compound or therapeutic agent known to or that
demonstrates advantagcous properties when administered
with TPO or a TPO mimetic. Preferably, if the administration
is not simultancous, the compounds are administered in a
close time proximity to cach other. Furthermore, it does not
matter if the compounds are administered in the same dosage
form, ¢.g. onc compound may be administered topically and
another compound may be administered orally.

Examples of a further active ingredient or ingredients for
usc in combination with the presently invénted formulations
include but are not limited to:
chemoprotective or myeloprotective agents such as G-CSF,
BB11000 (Clemons et al., Breast Cancer Res. Treatment,
1999, 57, 127), amifostine (Ethyol) (Fetscher et al., Current
Opinion in Hemat., 2000, 7, 255-60), SCF, IL-11, MCP-4,
IL.-1-beta, AcSDKP (Gaudron et al., Stem Cells, 1999, 17,
100-6), TNF-a, TGF-b, MIP-1a (Egger et al., Bone Marrow
Transpl., 1998, 22 (Suppl. 2), 34-35), and other molecules
identified as having anti-apoplotic, survival or proliferative
propertics.

By the term “granules™ and derivatives thereof, as used
hercin refers to formulated particles that comprise eltrom-
bopag olamine, diluents that are substantially free of coordi-
nating metals and/or that arc substantially free of reducing
sugars, and suitably also binders and/or lubricants and/or
disintegrants such that the particles are suitable for utilization
in preparing solid oral pharmaceutical dosage forms. It is also
possible to administer the granules directly to a subject in
necd thereof as a medicament. However, it is anticipated that
the granules are most appropriately utilized in the preparation
of solid oral pharmaccutical dosage forms as indicated above.

By the term “solid oral pharmaceutical dosage form” and
“solid dosage form” and derivatives thereof, as used herein
refers to a final pharmaceutical preparation that comprises
cltrombopag olamine, such tablets, capsules, pellets, loz-
cnges and powders (including coated versions of any of such
preparations) that are suitable for in vivo administration.

Suitably, the granules and solid oral pharmaccutical dos-
age forms of the present invention comprise eltrombopag
olamine, a diluent (also known as filler or bulking agent), and
suitably also a binder and/or a lubricant and/or a disintegrant.
Those skilled in the art will recognize that a given material
may provide one or more functions in the tablet formulation,
although the material is usually included for a primary func-
tion. The percentages of diluent, binder, lubricant and disin-
tegrant provided herein and in the claims are by weight of the
tablet.

Diluents provide bulk, for example, in order to make the
tablet a practical size for processing. Diluents may also aid
processing, for example, by providing improved physical
propertics such as flow, compressibility, and tablet hardness.
Becausc of the relatively high percentage of diluent and the
amount of dircet contact between the diluent and the active
compound in the typical pharmaceutical formulation, the
interaction of the diluent with the active compound is of
particular concern to the formulator. Examples of diluents
suitable for general use include: water-soluble fillers and
water-insoluble fillers, such as calcium phosphate (e.g., di
and tri basic, hydrated or anhydrous), calcium sulfate, cal-
cium carbonate, magnesium carbonate, kaolin, spray dried or
anhydrous lactose, cellulose (e.g., microcrystalline cellufose,
powdered cellulose), pregelatinized starch, starch, lactitol,
manaitol, sorbitol, maltodextrin, powdered sugar, compress-
ible sugar, sucrosc, dextrose, and inositol. The diluents that do
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not contain coordinating metals and diluents that ard non-
reducing sugars are suitable for tablets of the current inven-
tion. Suitable diluents for use in this invention include micro-
crystalline cellulose, powdered cellulose, prcgelalmucd
starch, starch, lactitol, mannitol, sorbitol, and mallodcxtrm
Unsuitable diluents mcludc calcmm phosphatc (c.g.,di and tri
basic, hydrated or anhydrous), calcium sulfate, cdluum car-
bonate, magnesium carbonate, kaolin, and spray dried or
anhydrous lactose. In one embodiment of the present iven-
tion, the diluent is composed of one or both of Mannitol and
microcrystalline cellulose.

The granules and solid oral pharmaceutical dosage forms
of the present invention typically comprise from about 25% to
about 89%, of one or more diluents. !

One aspect of the present invention comprises granules
wherein the granules are formulated using a diluent or dilu-
cats that are substantially free of coordinating metals and/or
that are substantially free of reducing sugars.

One aspect of the present invention comprises solid bral
pharmaceutical dosagc forms wherein the solid dosage forms
are formulated using a diluent or diluents that are substan-
tially free of coordinating metals and/or that are qubetamlally
free of reducing sugars.

One aspect of the present invention comprises pllannaccu-
tical tablets, wherein the tablets are formulated using a diluent
or diluents tlnt are substantially free of coordinating mcl*als
and/or that arc substantially frce of reducing sugars.

One aspect of the present invention comprises pharmacéu-
tical capsules, wherein the capsules are formulated using a
diluent or diluents that are substantially free of coordinating
metals and/or that are substantially free of reducing sugars.

Binders impart cohesive properties to the powdered mme-
rial. Examples of binders suitable foruse in the present mvcn-
tion include: starch (e.g., paste, pregelatinized, muc11age)
gelatin, sugars (e.g., sucrose, glucose, dextrose, molasses,
lactose, dextrin, xylitol, sorbitol), polymethacrylates, naturil
and synthetic gums (e.g., acacia, alginic acids and salfa
thereof such as sodium alginate, gum tragacanth, Irish moss
extract, panwar gum, ghatti gum, guar gum, zein), cellulose
derivatives [such as carboxymethyl cellulose and sall‘s
thereof, methyl cellulose (MC), hydroxypropyl methy! cellu-
lose (HPMC), hydroxypropyl cellulose (HPC), hydroxyethyl
cellulose (HEC) and ethyl cellulose (EC)], polyvinylpyrroli
done, Veegum, larch arabogalactan, polyethylene glycol,
waxes, water, alcohol, magnesium aluminum silicate, and
bentonites. In one embodiment of the present invention, the
binder comprises polyvinylpyrrolidone (PVP). '

The granules and solid oral pharmaceutical dosage forms
of the present invention typically comprise up to about 8%,
binder. The formulations suitably comprise up to about 5%,
suitably up to about 2% binder.

Lubnricants are generally used to enhance processing, for!
example, to prevent adhesion of the formulation material to'
manufacturing equipment, reduce interparticle friction, -
improve rate of flow of the formulation, and/or assist cjection
of the formulations from the manufacturing equipment. |
Examples of lubricants suitable for use in the present inven-

tion include: tale, stearates (e.g., magnesium stearate, cal-

cium stearate, zinc stearate, palmitostearate), stearic acid,
hydrogenated vegetable oils, glycery] behanate, polyethylene
glycol, ethylene oxide polymers (e.g., CARBOWAXes), lig-
uid paraffin, sodium lauryl sulfate, magnesium lauryl sulfate,
sodium oleate, sodium stearyl fumarate, DL-leucine, and
silica derivatives (e.g., colloidal silicon dioxide, colloidal
silica, pyrogenic silica, and hydrated sodium silicoalumi-
nate). In one embodiment of the present invention, the lubri-
cant comprises magnesium stearate.
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The granules and solid oral pharmaceutical dosage forms
of the present invention typically comprise up to about 2%
lubricant. The formulations suitably comprise up to about
1.5%, suitably up to about 1% lubricant.

Disintegrants are employed to facilitate breakup or disin-
tegration of the formulation after administration. Examples of
disintegrants suitable for use in the present invention include:
starches, celluloses, gums, crosslinked polymers, and effer-
vescent agents, such as corn starch, potato starch, pregelati-
nized starch, modified corn starch, croscarmellose sodium,
crospovidone, sodium starch glycolate, Veegum HV, methyl
cellulose, microcrystalline cellulose, cellulose, modified cel-
lulose gum (e.g., Ac-Di-Sol R), agar, bentonite, montmoril-
lonite clay, natural sponge, cation exchange resins, ion
exchange resins (e.g., polyacrin potassium), alginic acid and
alginates, guar gum, citrus pulp, carboxymethylcellulose and
salts thereof such as sodium laury] sulfate, magnesium alu-
minum silicate, hydrous aluminum silicate, sodium bicarbon-
ate in admixture with an acidulant such as tartaric acid or
citric acid. In one embodiment of the present invention, the

disintegrant is sodium starch glycolate.

The granules and solid oral pharmaceutical dosage forms
of the present invention typically comprise an amount from
4% to about 12% disintegrant. The formulations suitably
comprise from about 6% to about 10%, suitably from about
7% to 9% disintegrant.

The solid oral pharmaceutical dosage forms, suitably tab-
lets, suitably capsules, of the present invention will typically
be sizedup to 1 gram, e.g., from about 0.01 gram to about 0.8
gram. These solid dosage forms typically comprise from
about § mg to about 900 mg of eltrombopag olamine per
dosage form. In suitable embodiments, the solid dosage
forms comprise from about 5 to about 200 mg eltrombopag
olamine (e.g., in an about 100-800 mg dosage form). Tablet
formulations of the invention may have a variety of shapes,
including diamond, modified capsule, modified oval, and
hexagonal, and may optionally have a tilt.

Tablets 40

The choice of particular types and amounts of excipients,
and tabletting technique employed depends on the further
properties of eltrombopag olamine and the excipients, e.g.,
compressibility, flowability, particle size, compatibility, and
density. The tablets may be prepared according to methods
known in the art, including direct compression, dry granula-
tion, fluid bed granulation, and wet granulation, and the type
of excipients used will vary accordingly. It has been found
that wet granulation is particularly suitable for providing high
strength, low breakage tablets comprising relatively high
concentrations of eltrombopag olamine (e.g., about 40% or
more), on a scale suitable for commercial production. Suit-
able wet granulated tablets of the invention comprise granules
comprising eltrombopag olamine and one or more of fillers,
binders and disintegrants, wherein the granules are mixed
with additional filler, binder, disintegrant and/or lubricant to
form a compression mixture that is compressed to form tab-
lets.

Included in the present invention are pharmaceutical com-
positions in tablet form, suitably prepared on a commercial
scale, that comprise eltrombopag olamine, wherein the tablet
is made by a wet granulation process using a diluent or dilu-
ents that are substantially free of coordinating metals and/or
that are substantially free of reducing sugars. Also included in
the present invention are such pharmaceutical compositions
that contain a film coat, wherein the film coat contains no

coordinating metals, or only an amount of coordinating metal
approximately equali to or less than 0.025 parts of Com-

pound B.

s compositions that comprise eltrombopag olamine, wherein
the tablet is made by a wet granulation process, suitably on a
commercial scale, using a diluent or diluents that are substan-
tially free of coordinating metals and/or that are substantially
free of reducing sugars, and about 90% of the eltrombopag
olamine particles have a particle size greater than 10 micron
but Jess than 90 micron.

compositions that domprise eltrombopag olamine, wherein
the tablet is made by a wet granulation process, suitably ona
commercial scale, using a diluent or diluents that are substan-
tially free of coordinating metals and/or that are substantially
free of reducing sugars, and about 90% of the eltrombopag
olamine particles have a particle size greater than 10 micron
but less than 90 micron, suitably greater than 20 micron but
less than 50 micron.

compositions that comprise eltrombopag olamine, wherein
the tablet is made By a wet granulation process, suitably on a
commercial scale, bsing a diluent or diluents thatare substan-
tially free of coord‘inating metals and/or that are substantially
free of reducing sugars, and about 50% of the eltrombopag
olamine particles have a particle size greater than 5 micron
but less than 50 mitron, suitably greater than 5 micron but less
than 20 micron.

the present invention comprise:
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Also included in the present invention are pharmaceutical

Also included in the present invention are pharmaceutical

Also included ir the present invention are pharmaceutical

In one embodiment of the present invention, the tablets of

(i) from about 2% to about 65% eltrombopag olamine;

(ii) from about 25% to about 89% of diluent;

(iif) up to about 8% binder, suitably up to about 5%, suit-

ably up to about 4%;

(iv) up to abouit 2% lubricant, suitably up to about 1.5%,

suitably up to about 1%; and

(v) from 4% to about 12% disintegrant, suitably 6% to

10%, suitably from 7% to 9%.

Suitable wet granulated tablets comprise, by weight of the
tablet, from about 10% to about 95% of eltrombopag olamine
active intragrantles and from about 5% to about 90% of
external excipients; wherein the eltrombopag olamine active
intragranules comprise, by weight of the intragranules:

(1) from about 2% to about 88% eltrombopag olamine;

(ii) from about 10% to about 96% diluent;

(iii) from about 2% to about 5% binder; and

(iv) optionally from 0% to about 4% disintegrant;
and wherein the extemal excipients comprise, by weight o
the tablet: !

(i) from 0% to about 70% diluent;

(i) from about 0.25% to about 2%, suitably tfrom abouy

0.25% to about 1.25% lubricant; and

(iit) from 4% to about 10% disintegrant.

In the foregoing embodiments, the diluent is suitably
combination of mannitol and microcrystalline cellulose, t
non-reducing sugar is suitably mannitol, the binder is suitab
polyvinylpyrolidone, the lubricant is suitably magnesiu
stearate, and the disintegrant is suitably sodium starch glyco-
late. Suitably, the intragranule filler is a mixture of mannitp]

and microcrystalline cellulose and the external filler is mic
crystalline cellulose.

In one embodiment of the current invention, tablets gre
coated with 4 film coat formed from an aqueous film cqat
composition. Aqueous film coat compositions suitable for use
in the present invention comprise a film-forming polymer,
water as a vehicle, and optionally one or more adjuvants sych
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as are known in the film-coating art. When the film coat
contains a coordinating metal, as used herein, the amount of
coordinating metal is approximately equal to or less than
0.025 parts of Compound B.

The film-forming polymer is selected to form coatings with
mechanical properties (e.g., mechanical strength, flexibility)
suitable to meet performance requirements, such as those
required by the intended use environment (e.g., dissolution
profile in pastrointestinal fluids), and/or use (e.g. solution
viscosity). Examples of suitable film-forming polymers
include cellulosic polymers (e.g., cellulose ethers such as
HPMC, HPC, MC, EC, HEC, CAP, sodium ethyl cellulose
sulfate, carboxymethyl cellulose and the like); polyvinylpy-
rolidone; zein; and acrylic polymers (e.g., methacrylic acid/
methacrylic acid ester copolymers such as methacrylic acid/
methylmethacrylate copolymers and the like). Cellulosic
polymers are preferred in the present invention, especially
cellulosic ethers and more especially HPMC and HPC. The
polymers are typically provided in either aqueous or organic
solvent bascd solutions or aqueous dispersions. However, the
polymers may he provided in dry form, alone or in a powdery
mixture with other components (e.g., a plasticizer and/or
colorant), which is made into a solution or dispersion by the
user by admixing with the aqueous vehicle.

The aqueous film coat composition further comprises
water as a vehicle for the other components, to facilitate their
delivery to the tablet surface. The vehicle may optionally
further comprise one or more water soluble solvents, e.g.,
alcohols (c.g., methanol, isopropanol, propanol) and ketones
(e.g., acetone). The skilled artisan can select appropriate
vehicle components to provide good interaction between the
film-forming polymer and the vehicle to ensure good film
propertics. In  general, polymer-vehicle interaction s
designed to yield maximum polymer chain extension to pro-
duce films having the greatest cohesive strength and thus
mechanical propertics. The components are also selected to
provide good deposition of the film-forming polymer onto the
tablet surface, such that a coherent and adherent film is
achicved.

The aqueous film coating composition may optionally
comprise one or more adjuvants known in the art, such as
plasticizers, colorants, detackifiers, secondary film-forming
polymers, flow aids, surfactants (e.g., 10 assist spreading),
maltodextrin, and polydextrose.

Plasticizers provide flexibility to the film, which may
reduce film cracking and improve adhesion to the tablet.
Suitable plasticizers will gencrally have a high degree of
compatibility with the film-forming polymer and sufficient
permanence such that the coating properties are generally
stable. Examples of suitable plasticizers include glycerin,
propylene glycol, polycthylene glycols (e.g., molecular
weight from 200 to 20,000, including Union Carbide’s PEG
400, 4000, 6000, 8000, and 20,000), glycerin triacetate (aka
triacetin), acctylated monoglyceride, citrate esters (¢.g., tri-
cthyl citrate, acetyl triethyl citrate, tributyl] citrate, acetyl
tributyl citrate), phthalate esters (e.g., diethyl phthalate), min-
eral oil and hydrogenated glucose syrup. In one embodiment
of the present invention, the plasticizer is chosen from poly-
cthylene glycols, triacetin, propylene glycol, glycerin, and
mixtures thereof.

The aqucous film coat composition suitably comprises one
or more colorants. In addition to enhancing, esthetic appeal,
the colorant provides product identification. Suitable colo-
rants include those approved and certified by the FDA,
including FD&C and D&C approved dyes, lakes, and pig-
ments, and titanium dioxide, provided that the film coat con-
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tains no coordinating metals, or only an amount of coordmat-
ing metal approximately equal to or less than 0.025 parte of
Compound B. '

Suitably, the colorant comprises one or more colonng
agents selected from the group consisting of red iron oxides,
red dyes and lakes, yellow iron oxides, yellow dyes and lakcs,
titanium dioxide, and indigo carmine. For example, the colo-
rant may be selected to provide a light beige shadé, for
example consisting essentially of a) red iron oxide, red dye,
and/or red lake, b) yellow iron oxide, yellow dye, ahd/or
yellow lake, and c) titanium dioxide, Alternatively, the éolo-
rant may bc selected to provide a pink shade (e.g., consi§ting
essentially of titanium dioxide and red iron oxide, red: dye
and/or red lake); a light green shade (e.g., consisting essen-
tially of yellow iron oxide, yellow dye and/or yellow Iakc
indigo carmine, and titanium dioxide); a light blue shadc
(e.g., consisting essentially of titanium dioxide and mdlgo
carmine); or an orange shade (e.g., consisting of essentially of
titanium dioxide and sunset yellow). i

The above mentioned colorants that contain a coordinating
meta] are acceptable at a level approximately equal to or less
than 0.025 parts of Compound B.

In suitable alternative embodiments, the aqueous film coat-
ing composition for use in the current invention compnsch

(1) a cellulosic film-forming polymer; and ,

(i1) a plasticizer.

Suitably, such compositions further comprisc a coloram
Such compositions may optionally further comprise one br
more additional adjuvants such as a detackifier, flow ald
surfactant, and secondary film-forming polymer.

Examples of optional detackifiers include lecithin, stearic
acid, mineral oil, modified derivatized starch, tapioca dextrin,
and polyethylene glycol. Examples of optional secondary
film-forming polymers include sodium alginate, propyleng
glycol alginate, and polyvinylpyrrolidone. Examples 01f
optional surfactants include dioctyl sodium sulfosuccinaté
and polysorbate 80. Examples of optional flow aids includg
tale, furned silica, bentonite, hydrogenated vegetable oils,
stearines, and waxes.

The aqueous film coat composition will typically compmc{
from about 5% to about 25%, suitably about 5% to about|
20%, coating solids in the vehicle. In suitable embodimenls,‘(

the solids typically comprise from about 25% to about 70%,
suitably about 60% to about 70% film-forming polymer,!

about 5% to about 10%, suitably about 6% to about 8%, !

plasticizer, and about 20% to about 35% colorant, by weight.

A number of suitable aqueous film coating compositions
arc commercially available. The aqueous film coat composi-
tion may be provided in the form of a solution or dispersion.
Alternatively, the composition may be provided in adry form
that can be combined with the vehicle components according
1o supplier instructions prior to coating the tablet. Suitably,
aqueous film coating compositions are those commercially
available from Colorcon, Inc. of West Point, Pa., under the
trade name OPADRY and OPADRY 11 (nonlimiting cxamples
include Opadry YS-1-7706-G  white, Opadry Yellow
038392357, Opadry Blue 03B390842). These compositions are
available as dry film coating compositions that can be diluted
in water shortly before use. OPADRY and OPADRY II for-
mulations comprise a cellulosic film forming polymer (e.g.,
HPMC and/or HPC), and may contain polydextrose, malto-
dextrin, a plasticizer (e.g., triacetin, polyethylene glycol),
polysorbale 80, a colorant (e.g., titanium dioxide, one or more
dyes or lakes), and/or other suitable film-forming polymers
(e.g., acrylate-methacrylate copolymers). Suitable OPADRY
or OPADRY 11 formulations may comprise a plasticizer and
one or more of maltodextrin, and polydextrose (including but
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not limited to a) triacetin and polydextrose or maltodextrinor  the fluid is added to the dry material with mixing over a period

lactose, or b) polyethylene glycol and polydextrose or mal- of about 1 to about 15 minutes, then the total batch is mixed
todextrin). for an additional time, (post-granulating fluid-addition time),
The tablets are also suitably coated to provide a uniform of about 0.5 minutes to about 6 minutes.
coating without speckling. The tablets are typically coatedto S In a suitable embodiment, about 10 v/w % to about 30 v/w
provide a dry tablet weight gain of from about 2 to about 5%, % granulating fiuid 'and a post-granulating fluid-addition
suitably about 3 to 4%. ) granulating time of about 6 minutes or less is used. Suitably,
The uncoated tablet cores are coated with the aqueous film  about24viw % granulating fluid and a post-granulating fluid-
coating composition by methods well known in the artusing  5ddition granulating time of less than 3 minutes is used, e.g.,
commercially available equipment (e.g., Thomas Accela- 10 51509 5 minutes. Suitably, about 16 v/w % granulating fluid
Cota, Vector }—h-Coater, Cpmpu-Lab 36)' In genera],‘the pro- and a post-granulating fuid-addition granulating time of
cess usually involves rolling or tumbling the tablets in a pan, . ? .
! . .. g more than 2.5 minutes is used, e.g., about 4 minutes.
or suspending the tablets on a cushion of air (fluidized bed), The wet les are th milled b thod b
and intermittently or continuously (preferably continuously) © wel granues, are fhen Wot-mi Y mE0cs such as
spraying a fine mist of atomized droplets of the coating com- areknown in the art for providing a genera} ly uniformly sngd
position onto the tablets, the droplets wetting, spreading and wet mass (sgc.lx that{‘ the £r anules dry. relatively e"e‘?m' Suit-
coalescing on the surface of the tablets to form an adherent able wet-milling techniques may involve screening (e.g.,
and coherent film coating. The tablets are typically heated to glanua.l screens), comminuting mills (such as a Co-mil,
about 40 to 50° C., suitably about 45 to 50° C., e.g., by air  including but not limited to a 0.375" screen), or extruders.
having a temperature of up to about 75° C., suitably about 65 20 The wet-milled granules are dried by methods such as are
to 70° C. : known in the art for providing generally uniform drying, to a
low residual amoq‘nt of granulating fluid (preferably about
Process of Making the Tablet 0.5% to about 1.0%). Fluid bed dryers are suitable drying
equipment.

Pharmaceutical tablets of the invention that are wet-granu- 25 The dried granules are then dry-milled using known meth-
lated can be prepared by a process comprising the steps of: ods to provide generally uniformly sized granules (unimodal
1) preparing the granules; which comprises the steps of: distribution), suitdbly having a mean particle diameter of less

a) mixing together the dry materials comprising eltrom- than 240 microns (found to provide improved content unifor-

bopag olamine, a diluent, a binder, and optionally a  mity). Suitable dry-milling equipment includes Co-mils,
disintegrant for a time sufficient to homogenize the 30 including but notilimited to having a 0.094" screen.
Suitably the granules and the dry materials of the compres-
b) adding a granulating fluid to the mixture of dry materi- sion mix are generally unimodal in size distribution, in order
als, preferably while mixing; to facilitate formation of a homogeneous mix and to mitigate
¢) mixing the granulating fluid with the mixture of dry  possible segregation of the mix after blending. If necessary,
materials for a granulating time sufficient to generally 35 the dry materia]s; may be pre-screened to provide the desired
uniformly wet the dry materials, so as to form wet gran- particle size distribution. Screening of the lubricant may be
ules; particularly useful to deagglomerate the lubricant.
d) wet-milling the wet granules; In preparing the compression mixture, the granules, filler,
¢) drying the wet-milled granules to form dry granules;and ~ and disintegrani are mixed over a suitable period of time|

f) dry milling the dry granules to form granules of desired 40 about 5 to 15 minutes. Lubricant is then added and mixed fo
size; a suitable periot"i oftime, about 1 to 4 minutes. The mixture i
I1) preparing the tablet; which comprises the steps of: then compressed into tablets using presses such as are knowi
a) mixing the granules prepared in step I) f) with external in the art (e.g., rotary tablet press).
excipients comprising a filler, a lubricant and a disinte- It has been found that the above granulating fluid levels,
grant for a time sufficient to homogenize the granules 45 granulating times, and excipients provide improved process-

and external excipients; and ing.

b) compressing the mixture comprising the granules and

external excipients to form a tablet.

Suitably, the tablets are further film-coated, especially
aqueous film-coated.

In preparing wet-granulated granules, the dry materials
may be mixed with suitable equipment such as known in the
art (e.g., Niro-Fielder Blender/Granulator, Bear Varimixer,
Key High Shear Mixer/Granulator) for a time sufficient to
homogenize the materials, ¢.g., for about 3 minutes. 55

The granulating fluid is then added to the dry mixture,
preferably while mixing. The granulating fluid is suitably
water, although may alternatively be comprised of water in
admixture with one or more of binders such as PVP and
HPMC, from about 10 v/iw % to about 30 v/iw % of the 60
granulating fluid, based on the total wet granulation mixture,
is suitably used. The granulating fluid and dry materials may
be mixed using suitable equipment such as known in the art
(e.g., Niro-Fielder Blender/Granulator, Bear Varimixer, Key
High Shear Mixer/Granulator) for a total time sufficient to 65
generally uniformly wet the dry material so as to form wet
granules, suitably for about 3 to about 15 minutes. Typically

materials;

Capsules

50 The choice;of particular types and amounts of excipienis,
and capsulation technique employed depends on the further
properties of eltrombopag olamine and the excipients, e.g.,
compressibility, flowability, particle size, compatibility, and
density. The ¢apsules may be prepared according to methgds
known in thé art, suitably filling a standard two piece hard
gelatin capsg‘xle with eltrombopag olamine admixed
excipients, suitably filling a standard two piece hard geldtin
capsule with granules prepared according to this invention,
suitably on 4 scale suitable for commercial production. Spit-
able capsules of the invention comprise granules compriging
eltrombopag olamine and one or more of fillers, binders fand
disintegrants, wherein the granules are mixed with additipnal
filler, bindelf, disintegrant and/or lubricant to form a granjular
mixture that is filled into capsules.

Includediin the present invention are pharmaceutical gom-
positions in capsule form, suitably prepared on a commetrcial
scale, that comprise eltrombopag olamine, wherein the{cap-
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sulc is madc using a diluent or diluents that are substantially
free of coordinating metals and/or that are substantially free
of reducing sugars.

Also included in the present invention are pharmaceutical
compositions that comprisc cltrombopag olamine, whercin
the capsule is made, suitably on a commercial scale, using a
diluent or diluents that are substantially frec of coordinating
metals and/or that arc substantially frec of reducing sugars,
and about 90% of the cltrombopag olamine particles have a
particle size greater than 10 micron but less than 90 micron.

Also included in the present invention are pharmaceutical
compositions that comprise cltrombopag olamine, wherein
the capsule is made, suitably on a commercial scale, using a
diluent or diluents that are substantially free of coordinating
metals and/or that are substantially free of reducing sugars,
and about 90% of the eltrombopag olamine particles have a
particle size greater than 10 micron but less than 90 micron,
suitably greater than 20 micron but less than 50 micron.

Also included in the present invention are pharmaceutical
compositions that comprise eltrombopag olamine, wherein
the capsule is madc, suitably on a commercial scale, using a
diluent or diluents that arc substantially free of coordinating
metals and/or that are substantially free of reducing sugars,
and about 50% of the cltrombopag olamine particles have a
particle size greater than 5 micron but less than 50 micron,
suitably greater than 5 micron but less than 20 micron.

The invented granules and solid oral pharmaceutical dos-
age forms may be administered in therapeutically effective
amounts to treat or prevent a diseasc state, e.g., as described
in the above referenced International Applications Nos. PCT/
US01/16863, PCT/US03/16255 and PCT/US04/013468, the
disclosurcs of which arc herein incorporated by reference. It
will be recognized by one of skill in the art that the optimal

quantity and spacing of individual dosages of eltrombopag °

olamine formulations of the invention will be determined by
the nature and extent of the condition being, treated and the
particular paticnt being treated, and that such optimums can
be determined by conventional techniques. It will also be
appreciated by onc of skill in the art that the optimal coursc of
treatment, i.e., the number of doses of eltrombopag olamine
given perday for a defined number of days, can be ascertained
by those skilled in the art using conventional course of treat-
ment determination tests.

A method of this invention of inducing TPO agonist activ-
ity in humans comprises administering to a subject in need of
such activity a therapeutically cffective amount of a solid oral
pharmaceutical dosage form of the present invention.
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The invention also provides for the use of eltrombopag
olamine in the manufacture of a solid oral pharmaceutical
dosage form of the present invention.

The invention also provides for the use of cltrombopag
olamine in the manufacture of a solid oral pharmaceutical
dosage form of the present invention for use in cnhancing
platelet production.

The invention also provides for the use of eltrombopag
olamine in the manufacture of a solid oral pharmaceutical
dosage form of the present invention for use in treating throm-
bocytopenia.

The invention also provides for a solid oral pharmaceutical
dosage form for use as a TPO mimetic which comprises
cltrombopag olamine and a pharmaceutically acceptable car-
rier of the present invention.

The invention also provides for a solid oral pharmaceutical
dosage form for use in the treatment of thrombocytopenia
which comprises eltrombopag olamine and a pharmaceuti-
cally acceptable carrier of the present invention.

The invention also provides for a solid oral pharmaceutical
dosage form for use in enhancing platelet production which
comprises eltrombopag olamine and a pharmaceutically
acceptable carrier of the present invention.

The invention also provides a process for preparing, solid
oral pharmaceutical dosage forms containing a diluent or
diluents that are substantially free of coordinating metals
and/or that are substantially free of reducing sugars and a
therapeutically effective amount of eltrombopag olamine,
which process comprises bringing eltrombopag olamine into
association with the diluent or diluents.

No unacceptable toxicological effects are expected when
the compound of the invention is administered in accordance
with the present invention.

Without further elaboration, it is believed that one skilled
in the art can, using the preceding description, utilize the
present invention to its fullest extent. The following
Examples, therefore, are (o be construed as merely illustrative
and not a limitation of the scope of the present invention.

All the excipients utilized herein are standard pharmaceu-
tical grade excipients available from numerous manufactur-
ers well known to those in the art.

EXAMPLES
Examples 110 7
Tablet Preparation

Wet granulated, tablets comprising eltrombopag olamine
and the ingredients in Table 1 were prepared.

TABLE 1

Companent/Tablet Strength

125mg 25mg 25mg S0mg S0mg 7Smg 100mg

Granules 40% Drig-loaded (39.9) (797 (79.7) (159.4) (159.4) (239.1) (318.8)
cltrombopag olamine, milled 1595 319 319 63.8 63.8 987 1276
Microcrystalline cellulose 7.45 149 14.9 29.8 29.8 44.7 59.6
Mannitol 14.9 29.7 29.7 59.5 59.5 89.2 1189
Povidone 1.6 3.2 3.2 6.4 6.4 9.6 12.8
Purified water - — — —

Extra-granular components

Microcrystalline cellulose 119.4 238.8 238.8 159.1 159.1 79.3 NA

Sodium starch glycolate

Maginesivm Steamte

14.0 28.0 28.0 28.0 28.0 28.0 27.6
1.7§ 3.5 3.5 3.5 3.5 3.5 35
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TABLE 1-continued ‘
Component/Tablet Strength 125mg 25mg 25mg 50mg S0mg 75mg 100 mg
Film-coating components ‘
Purified water — — — —
Opadry ® white 8.9 14.0 14.0 14.0
Opadry Orange 14.0 ‘
Opadry Brown 14.0
Opadry Blue 14.0

|
Total tablet weight (mg/tablet) 183.9 364 364 364 364 364 364
Granules were prepared by separately weighing and Example 9

screening mannitol, microcrystalline cellulose and povidone.

As a general procedure, the ingredients were blended with
the active ingredient and then wet-granulated (in a high-shear
wet-granulator) with purified water. The wet-granule mass
was wet-milled, then dried in a fluid-bed dryer and the dried
granules were milled.

Then extragranular ingredients (microcrystalline cellu-
lose, if needed, and sodium starch glycolate) were separately
weighed, screened and blended with the granules. Magne-
sium stearate was added and blended with the mixture. The
blend was compressed and the tablet cores were then film
coated. The tablets were film coated with an aqueous suspen-
sion of OPADRY film coating preparation.

Example 8
Tablet Preparation

Eltrombopag olamine tablets containing diluents with the
coordinating metal calcium phosphate dibasic anhydrous
were manufactured in a similar manner as described above.
Tablet composition for the tablet coordinating metal diluent is
provided in table 2.

TABLE 2
Component/Tablet Strength 50 mg
Granules 40% Drug-loaded (159.4)
eltrombopag olamine, milled 63.8
Calcium Phopshate dibasic anhydrous 89.3
Povidone 6.4
Purified water —
Extra-granular components
Microcrystalline cellulose 159.1
Sodium starch glycolate 28.0
Magnesium Stearate 3.5
Film-coating components
Purified water —
Opadry ® white 14.0
Total tablet weight (mg/tablet) 364

In FIG. 1, the tablet prepared with no coordinating metal
diluent (indicated as “with non-coordinating metal diluent”)
is a eltrombopag 50 mg tablet generally prepared as described
in Table 1 above and the tablet prepared with the coordinating
metal diluent—Calcium Phopshate dibasic anhydrous—(in-
dicated as “with co-ordinating metal diluent”) is a eltrom-
bopag 50 mg tablet generally prepared as described in Table
2 above. Dissolution comparison was performed using USP
Apparatus 11, 50 rpm, in phosphate buffer pH 6.8 containing
0.5% Tween 80.
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FIG; 2 depicts the effect of AP1 particle size distribution on
eltrombopag olamine dissolution. Eltrombopag olamine 75
mg, tablets were generally prepared in the manner described
in Example 5, using different particle sizes. The particle size
refers to the particle size of the drug granules used in the
formulation.

stSolutlon comparison was performed using USP Appa-
ratus H 50 rpm, in phosphate buffer pH 6.8 containing 0.5%
Tween 80.

What is claimed is:

1. A pharmaceutical tablet consisting essentially

a) about 95.7 mg of the compound 3'-{(2Z)-[1

ethylphenyl)-1,5-dihydro-3-methyl-5-0x0-4

4-ylidenelhydrazino]-2'-hydroxy-[1,1'-biphe

carboxylic acid bis-(monoethanolamine);
wherein,

b) about 90% of the compound particles have a particle size

of greater than 10 micron but less than 90 mjcron;

c) the tablet is produced on a scale suitable to|prepare at

least about 50,000 tablets;

d) the tablet contains from about 25% to abont 89% by

weight of one or more excipients selected from the group
consisting of microcrystalline cellulose, powdered cel-
lulose, pregelatinized starch, starch, lactitol| mannitol,
sorbitol and maltodextrin;
e) the tablet is film coated,
f) the tablet contains a disintegrant in an amount from 4%
to about 12% by weight;
g)the tablet optionally contains a binder in an amount up to
.about 8% by weight; and
h)thetablet optionally contains a lubricant in ar
to about 2% by weight.

2. A pharmaceutical tablet according to claim

the tablet contains from about 25% to about 899

‘of one or more excipients selected from the;
sisting of microcrystalline cellulose and m

3. A process for preparing pharmaceutical tabjets contain-
ing about 95.7 mg of 3'-[(2Z)-[1-(3,4-dimethylphenyl)-1,5-
dihydro-3-methyl-5-oxo-4H-pyrazol-4-ylideneJhydrazino] -
2"-hydroxy-[1,1'-biphenyl]-3-carboxylic acid bis-
(monoethanolamine), which process comprises the steps of;

a) admixing;:

3‘ [(2Z)-[1-(3,4-dimethylpheny!)-1,5-dihydro-3-me-
thyl-5-ox0-4H-pyrazol-4-ylidene]hydrazino]-2'-hy-
droxy-[1,1'-biphenyl]-3-carboxylic acid bis-(mono-
ethanolamine), the compound wherein about 90% of
the compound particles have a particle size of greater
than 10 micron but less than 90 micron;|one or more
excipients selected from the group consisting of
microcrystalline cellulose, powdered cellulose,
pregelatinized starch, starch, lactitol, m Lnitol, sorbi-

 tol and maltodextrin; and
- further excipients; '
i to form a mixture;

of:
(3,4-dim-
-pyrazol-
yl}-3-

amount up

1 wherein:
o by weight
group con-
nnitol.




B ~ N

US 8,062,665 B2

17

b) compressing the mixture into tablets; and
c) applying a film coating to the tablets;
provided:
the process is carried out on a scale suitable to prepare at
least about 50,000 tablcts;
each tablet contains about 95.7 mg of 3'-[(2Z)-[1-(3,4-
dimcthylphenyl)-1,5-dihydro-3-methyl-5-ox0-4H-
pyrazol-4-ylidenelhydrazino}-2'-hydroxy-[1,1"-bi-
phenyl]-3-carboxylic acid bis-(monoethanolaminc);
and

cach tablet contains from about 25% to about 89% by
weight of one or more excipients selected from the
group consisting of microcrystalline cellulose, pow-
dered cellulose, pregelatinized starch, starch, lactitol,
mannitol, sorbitol and maltodextrin;

cach tablet contains a disintcgrant in an amount {from 4% to
about 12% by weight;

cach tablet optionally contains a binder inan amountup to ,

about 8% by weight; and

cach tablet optionally contains a lubricant in an amount up
to about 2% by weight.

4. A process according to claim 3 wherein:

cach tablet contains from about 25% to about 89% by
weight of anc or more excipients selected from the group
consisting of microcrystalline cellulose and mannitol.

5. A pharmaccutical tablet consisting essentially of:

a) about 95.7 mg of the compound 3'-[(2Z)-[1-(3,4-dim-
cthylphenyl)-1,5-dihydro-3-methyl-5-0xo0-4H-pyrazol-
4-ylidene]hydrazino]-2'-hydroxy-[1,1'-biphenyl]-3-
carboxylic acid bis-(monoethanolamine);

wherein,

b) about 90% of the compound particles have a particle size
of greater than 10 micron but less than 90 micron;

c) the tablet contains from about 25% to about 89% by
weight of one or more excipicnts selected from the group
consisting of microcrystalline cellulose, powdered cel-
lulose, pregelatinized starch, starch, lactitol, mannitol,
sorhitol and maltodextrin;

d) the tablet is film coated,

¢) the tablet contains a disintegrant in an amount from 4%
to about 12% by weight;

f) the tablet optionally contains a binder in an amount up to
about 8% by weight; and

g) the tablet optionally contains a lubricant in an amount up
to about 2% by weight.

6. A pharmaceutical tablet according to claim § wherein:

thetablet contains from about 25% to about 89% by weight

of one or more excipients selected from the group con-
sisting of microcrystalline cellulose and mannitol.
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7. A process for preparing pharmaceutical tablets contain-
ing about 95.7 mg of 3'-[(2Z2)-[1-(3,4-dimethylphenyl)-1,5-
dihydro-3-methyl-5-ox0-4H-pyrazol-4-ylidene]hydrazing]-
2'-hydroxy-[1,1'-biphenyl]-3-carboxylic acid lis-
(monoethanolamine), which process comprises the steps of;

a) admixing:

the compound 3'-[(2Z)-[1-(3,4-dimethylphenyl)-1,5- dx-
hydro-3-methyl-5-0x0-4H-pyrazol- 4-yhdcne]hy-
drazino]-2'-hydroxy-[1,1'-biphenyl}-3-carboxylic
acid bis-(monoethanolamine), wherein about 90%;of
the compound particles have a particle size of greater
than 10 micron but less than 90 micron; one or more
excipients selected from the group consisting of
microcrystalline  cellulose, powdered cellulose,
pregelatinized starch, starch, lactitol, mannitol, sorbx-
tol and maltodextrin; and

further excipients;

to forth a mixture;

b) compressing the mixture into tablets; and

¢) applying a film coating to the tablets;

provided:

each tablet contains about 95.7 mg of 3'-[(27)-(1-(3,4-

dimethylphenyl)-1,5-dihydro-3-methyl-5-ox0-4H-

pyrazol-4-ylidene] hydrazino]-2'-hydroxy-{1,1'-biphe-.
nyl]-3-carboxylic acid bis-(monoethanolamine); and

each tablet contains from about 25% to about 89% by
weight of one or more excipients selected from the group
consisting of microcrystalline cellulose, powdered cel-
lulose, pregelatinized starch, starch, lactltol manmlol
sorbitol and maltodextrin,

each tablet contains a dlslmcgranl in an amount from 4% lo

about 12% by weight;

each tablet optionally contains a binder in an amount up lo

about 8% by weight; and

each tablet optionally contains a lubricant in an amount up

to about 2% by weight.

8. A process according to claim 7 wherein:

each tablet contains from about 25% to about 89% by

weight of one or more excipients selected from the group

consisting of microcrystalline cellulose and mannitol. *

9. A method of treating thrombocytopenia in a human in
need thereof which comprises administering to such human a
therapeutically effective amount of a pharmaceutical tablet
according to claim 1.

10. A method of treating thrombocytopenia in a human in
need thereof which comprises administering to such human a'
therapeutically effective amount of a pharmaceutical lablct
according to claim 2.

11. A method of treating thrombocytopenia in a human i in
need thereof which comprises administering to such human a.
therapeutically effective amount of a pharmaceutical tablet)
according to claim 5. |

12. A method of treating thrombocytopenia in a human in-
need thereof which comprises administering to such human a

therapeutically effective amount of a pharmaceutical tablet
according to claim 6.

%
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FIG. 1

Eltrombopag Tablets: Dissolution Comparison of tablets with and without metal containing
diluents
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FIG. 2

Eltrombopag 75mg Tablets: Effect of API Particle size on drug
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1
34[(27)-[1-3 A-DIMETHYLPHENYI )-1,5-
DIHYDRO-3-METHYL-5-OXO-4H-PYRAZOL -
4-YLIDENE]HYDRAZINO)-2'-HYDROXY-[1,1'-
BIPHENYL]-3-CARBOXYLIC ACID
BIS-(MONOETHANOLAMINE)

This application is a Continuation of International Appli-
cation No. PCT/US2007/074918 filed Aug. 1, 2007, which
claims the benefit of U.S. Provisional Application Nos.
60/947,731 filed Jul. 3, 2007 and 60/915,761 filed May 3,
2007.

FIELD OF THE INVENTION

The present invention relates 1o granules and solid oral
pharmaccutical dosage forms, suitably tablets, suitably cap-
sules, comprising 3'-[(27)-[1-(3.4-dimethylphenyl)-1,5-di-
hydro-3-methyl-5-ox0-4H-pyrazol-4-ylidene]hydrazino]-2'-
hydroxy-[1,1'-biphenyl]-3-carboxylic acid bis-
(monoethanolamine) represented by the following formula
(1) and hercinafier referred to as “cltrombopag olamine” or
Compound B:

(Compound B)

GOl
l oH
NH
N/
].
0 (HO/\/ ) 1,)

2.

N—N

BACKGROUND OF THE INVENTION

3'-{N'-[1-(3,4-dimethylpheny!)-3-methyl-5-oxo-1,5-di-
hydropyrazol-4-ylidene]hydrazino}-2'-hydroxybipheny!-3-
carboxylic acid (hereinaficr Compound A) is a compound
which is disclosed and claimed, along with pharmaceuticaily
acceplable salts, hydrates, solvates and esters thereof, as
being uscful as an agonist of the TPO receptor, particularly in
cnhancing platelet production and particularly in the treat-
ment of thrombocytopenia, in International Application No.
PCT/US01/16863, having an International filing date of May
24, 2001; Intcrnational Publication Number WO 01/89457
and an International Publication date of Nov. 29, 2001; which
has United States Publication Number US2004/0019190 A1,
having a United States Publication date of Jan. 29, 2004; now
U.S. Pat. No. 7,160,870, issued Jan. 9, 2007, the disclosure of
which is hereby incorporated by reference.

The bis-(monoethanolamine) salt of this compound is dis-
closed (disclosed as 3'-[(2Z)-[1-(3,4-dimethylphenyl)-1,5-
dihydro-3-methyl-5-0x0-4H-pyrazol-4-ylidenelhydrazino]-
2'-hydroxy-[1,1'-biphenyl]-3-carboxylic acid, which also
describes Compound A) in International Application No.
PCT/US03/16255, having an International filing date of May
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21, 2003; International Publication Number WO 03/098992
and an International Publication date of Dec. 4, 2003; whicb
has United States Publication Number US2006/0178518 A1,
having a United States Publication date of Aug. 10, 2006; the
disclosure of which is hereby incorporated by reference.

Compound A is disclosed for the treatment of degenerative
diseases/injuries in International Application No. PCT/US04/
013468, having an International filing date of Apr. 29, 2004%
International Publication Number WO 04/096154 and an
International Publication date of Nov. 11, 2004; which has
United States Publication Number US2007/0105824 Al,
having a United States Publication date of May 10, 2007; the
disclosure of which is hercby incorporated by reference. .

Compositions that may contain Compound A and/or Com-
pound B are disclosed in International Application No. PCT/!
US01/16863, International Application No. PCT/US03/ 1‘
16255 and International Application No. PCT/US04/013468.

Solid oral pharmaceutical dosage forms are popular and :
useful forms of medications for dispensing pharmaceutically :
active compounds. A variety of such forms are known, inclid-
ing tablets, capsules, pellets, lozenges, and powders. !

However, the formulation of an acceptable solid oral phar- !
maceutical dosage form on a commercial scale is not always -
straightforward. The formula and process of manufacture |
must be such as to provide an integral solid dosage form that
maintains its integrity until used. The solid dosage form must :
also possess acceptable dissolution and disintegration prop-
erties 50 as to provide the desired profile in use. Pharmaceu-
tically active compounds with low solubility and/or that can
react with commonly used excipients can present particular
challenges in preparing high quality solid dosage forms, since
the physical properties of the drug influence the properties of |
the solid dosage form. The formulator must balance the
drug’s unique properties with the properties of each excipient
in order to prepare a safe, efficacious and easy to use solid |
dosage form. :

Eltrombopag olamine presents the formulator with unique
concerns when attempting to formulate this compound into a
suitable solid oral pharmaceutical dosage form, suitably a
tablet, suitably a capsule, with a desirable pharmacokinetic
profile, particularly on a commercial scale. Such concerns
include, but are not limited to; the tendency of the compound
o form insoluble metal complexes when contacted with
excipients that contain a coordinating metal, slow dissolution
of the compound from solid dosage forms and the tendency of
the compound to under go a Maillard reaction when contacted
with excipients that contain reducing sugars. Significant real-
ization of these concerns will have an adverse effect on the in
vivo administration of cltrombopag olamine.

It would be desirable to provide eltrombopag olamine in a
solid oral pharmaceutical dosage form on a commercial scale
with a desirable pharmacokinetic profile.

The present invention is directed to granules and solid oral
pharmaceutical dosage forms that contain eltrombopag ola-
mine, suitably the solid dosage form is a tablet, suitably the
solid dosage form is a capsule, suitably these solid dosage
forms are produced on a commercial scale.

SUMMARY OF THE INVENTION

The present invention relates to granules and solid oral
pharmaceutical dosage forms comprising a therapeutically
effective amount of eltrombopag olamine. The invention also
relates to a process for making granules and solid oral phar-
maceutical dosage forms comprising eltrombopag olamine.

Another aspect of this invention relates to granules and
solid oral pharmaceutical dosage forms, suitably tablets, suit-
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ably capsules, comprising eltrombopag olamine that are for-
mulated using diluents that are substantially free of reducing
sugars, which as used herein and in the claims includes dilu-
ents that are free of reducing sugars, and that are substantially
free of coordinating metals, which as used herein and in the
claims includes diluents that are free of coordinating metals.
Such granules and solid oral pharmaceutical dosage forms
exhibit improved properties. Such improved properties help
to ensure safe and effective treatment.

Another aspect of this invention relates to film coated phar-
maceutical tablets comprising eltrombopag olamine, wherein
the film coat contains no coordinating metals, or only an
amount of coordinating metal approximately equal to or less
than 0.025 parts of Compound B. Such tablets exhibit
improved properties. Such improved properties help to
ensure safe and effective treatment.

Another aspect of this invention relates to granules and
solid oral pharmaceutical dosage forms comprising eltrom-
bopag olamine that are formulated with a defined drug par-
ticle size range where about 90% of drug particle size is in the
range of 10 to 90 microns. Such tablets exhibit improved
properties. Such improved properties help to ensure safe and
effective treatment.

Another aspect of this invention relates to granules and
solid oral pharmaceutical dosage forms containing eltrom-
bopag olamine comprising a high percentage of disintegrant,
suitably an amount equal to or greater than 4%. Such tablets
exhibit improved properties. Such improved properties help
to ensure safe and effective treatment.

Another aspect of this invention relates to a method of
treating thrombocytopenia, which method comprises admin-
istering to a subject in need thereof a therapeutically effective
amount of granules or a solid oral pharmaceutical dosage
form of the present invention.

Another aspect of this invention relates to a method of
agonizing the TPO receptor, which method comprises admin-
istering to a subject in need thereof a therapeutically effective
amount of granules or a solid oral pharmaceutical dosage
form of the present invention.

Also included in the present invention are methods of co-
administering granules or a solid oral pharmaceutical dosage
form of the present invention with further active ingredients.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts the dissolution comparison of tablets con-
taining eltrombopag and a metal containing diluent with tab-
lets containing eltrombopag and a non-metal containing dilu-
ent.

FIG. 2 depicts the effect of AP] particle size on the disso-
lution of eltrombopag from 75 mg tablets.

DETAILED DESCRIPTION OF THE INVENTION

By the term “coordinating metal” and ““coordinating met-
als” and derivatives thereof, as used herein is meant a metal or
a metal containing excipient, suitably a diluent, or metal
containing tablet coating material, which forms a complex,
such as a chelate complex, in the presence of eltrombopag
olamine. Examples of such metals include:

aluminum, calcium, copper, cobalt, gold, iron, magnesium,
manganese and zinc.

By the term “reducing sugar” as used herein is meant a
sugar or sugar containing excipient, suitably a diluent, which
reacts with eltrombopag olamine to form a Maillard product
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when admixed together. Examples of such reducing sugars
include: ‘

lactose, maltose, glucose, arabinose and fructose.

The term Maillard reaction is well known in the art and is
utilized herein & to its standard meaning. Generally, the ternr
Maillard reaction is used herein to mean the reaction of &
reducing sugar, jas defined herein, in a formulation, suitabl
granules or sohd dosage forms, with eltrombopag olamin
that produces a plgment or pigments, suitably a brown pig
ment. The pignients are referred to herein as Maillard prod
ucts. The production of such Maillard products is an indica
tion of chemical instability.

As used herein, the term “improved properties” and deriva
tives thereof, contemp]atei several advantages to the pharma
cokinetic profile of the in vivo release of Compound B fror
a formulation, suitably granules or a solid oral pharmaceutj
cal dosage form, that utilizes an aspect of the present inver}-
tion when compared to a formulation that does not utilize thqt
aspect of the present invention, suitably the formulation is
produced on a commercial scale, and will vary depending of
the particular aspect of the invention being utilized. Examplgs
of improved properties include: increased oral bioavailability,
reduced formation of insoluble metal complexes, improved
chemical stabnﬂny, a consistent pharmacokinetic profile anda
consistent dissolution rate.

As used herein, the term “drug™ or “active ingredient” and
derivatives théreof, means Compound B or eltrombopag ola-
mine. ‘

By the term “‘commercial scale” and derivatives thereof,
used herein is meant, preparation of a batch scale greater than
about 20 kg of granulation mix, suitably greater than 50 Kg,
suitably greater than 75 kg or a batch size suitable to prepdre
at least about 50,000 tablets, suitably at least 75,000 tables,
suitably at Jeast 100,000 tablets

When indicating that the diluents for use herein and in the
claims are substantially free of coordinating metals andfor
that are substantially free of reducing sugars, it is conte;
plated that minor amounts, for example: about 5% or less, of
the diluent component could contain a coordinating meta] or
metals and/or a reducing sugar or reducing sugars. In
aspect of the invention, it is believed that very minor amo

ing tablet performance.
The termy “effective amount” and derivatives thereof,
means that amount of a drug or active ingredient that

The term alko includes within its scope amounts effectite to

enhance nofmal physiological function.

contain eltrombopag olamine.

By the térm “co-administering’ and derivatives the
used herein is meant either simultaneous administratipn or
any manner of separate sequential administration of grahules
and/or a solid oral pharmaceutical dosage form of the present
invention and a further active ingredient or ingredjents,
known to treat thrombocytopenia, including chemotherapy-
induced thrombocytopenia and bone marrow transplantation
and other conditions with depressed platelet production. The
term further active ingredient or ingredients, as used herein,
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includes any compound or therapeutic agent known to or that
demonstrates advantageous properties when administered
with TPO ora TPO mimetic. Preferably, if the administration
is not simultancous, the compounds are administered in a
close time proximity to each other. Furthermore, it does not
matter if the compounds arc administered in the same dosage
form, e.g. one compound may be administered topically and
another compound may be administered orally.

Examples of a further active ingredient or ingredients for
usc in combination with the presently invented formulations
include but are not limited to: chemoprotective or myelopro-
tective agents such as G-CSF, B310010 (Clemons et al.,
Breast Cancer Res. Treatment, 1999, 57, 127), amifostine
(Ethyol) (Fetscher et al., Current Opinion in Hemat., 2000, 7,
255-60), SCF, I.-11, MCP-4, 11.-1-beta, AcSDKP (Gaudron
ctal., Stem Cells, 1999, 17, 100-6), TNF-a, TGF-b, MIP-1a
(Kgger et al., Bone Marrow Transpl., 1998, 22 (Suppl. 2),
34-35), and other molecules identified as having anti-apop-
totic, survival or proliferative properties.

By the term “granules” and derivatives thercof, as used
herein refers to formulated particles that comprise eltrom-
hopag olamine, diluents that are substantially free of coordi-
nating metals and/or that are substantially free of reducing
sugars, and suitably also binders and/or lubricants and/or
disintegrants such that the particles are suitable for utilization
in preparing solid oral pharmaceutical dosage forms. Itis also
possible to administer the granules directly to a subject in
need thereof as a medicament. However, it is anticipated that
the granules are most appropriately utilized in the preparation
of solid oral pharmaceutical dosage forms as indicated above.

By the term “solid oral pharmaceutical dosage form” and
“solid dosage form™ and derivatives thereof, as used herein
refers to a final pharmaceutical preparation that comprises
cltrombopag olamine, such tablets, capsules, pellets, loz-
enges and powders (including coated versions of any of such
preparations) that are suitable for in vivo administration.

Suitably, the granules and solid oral pharmaceutical dos-
age forms of the present invention comprise eltrombopag
olamine, a diluent (also known as filler or bulking agent), and
suitably also a binder and/or a lubricant and/or a disintegrant.
Thosc skilled in the art will recognize that a given matcrial
may provide one or more functions in the tablet formulation,
although the material is usually included for a primary func-
tion. The percentages of diluent, binder, lubricant and disin-
tegrant provided herein and in the claims are by weight of the
tablet.

Diluents provide bulk, for example, in order to make the
tablct a practical size for processing. Diluents may also aid
processing, for example, by providing improved physical

properties such as flow, compressibility, and tablet hardness. ¢

Because of the relatively high percentage of diluent and the
amount of dircct contact between the diluent and the active
compound in the typical pharmaceutical formulation, the
interaction of the diluent with the active compound is of
particular concern to the formulator. Examples of diluents
suitable for general use include: waler-soluble fillers and
water-insoluble fillers, such as calcium phosphate (e.g., di
and tri basic, hydrated or anhydrous), calcium sulfate, cal-
cium carbonate, magnesium carbonate, kaolin, spray dried or
anhydrous lactose, cellulose (e.g., microcrystaltline cellulose,
powdered cellulose), pregelatinized starch, starch, lactitol,
mannitol, sorbitol, maltodextrin, powdered sugar, compress-
ible sugar, sucrose, dextrose, and inositol. The diluents that do
not contain coordinating metals and diluents that are non-
reducing sugars arc suitable for tablets of the current inven-
tion. Suitable diluents for use in this invention include micro-
crystalline cellulose, powdered cellulose, pregelatinized
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starch, starch, lactitol, mannitol, sorbitol, and maltodextrin.
Unsuitable diluents include calcium phosphate (e.g.,diand iri
basic, hydrated or anhydrous), calcium sulfate, caleium car-
bonate, magnesium carbonate, kaolin, and spray dried or
anllydrous lactose. In one cmbodlmem of the present mvcn-
tion, the diluent is composed of one or both of Mannitol and
microcrystalline cellulose,

The granules and solid oral pharmaceutical dosage forms
of the present invention typically comprise from about 25% to
about 89%, of one or mare diluents.

One aspect of the present invention comprises granul S
wherein the granules are formulated using a diluent or dxlu-
ents that arc substantially free of coordinating metals and/pr
that are substantially free of reducing sugars.

One aspect of the present invention comprises solid oral
pharmaceutical dosage forms wherein the solid dosage forms
are formulated using a diluent or diluents that are substaii-
tially free of coordinating metals and/or that are subslanually
free of reducing sugars. i

One aspect of the present invention compriscs pharmaceu-
tical tablets, wherein the tablets are formulated using a diluenit
or diluents that are substantially free of coordinating, metals
and/or that are substantially free of reducing sugars. |

One aspect of the present invention comprises pharmaceus-
tical capsules, wherein the capsules are formulated using &
diluent or diluents that are substantially free of coordinating
metals and/or that arc substantially free of reducing sugars.'

Binders impart cohesive properties to the powdered matet
rial. Examples of binders suitahle for use in the present invens
tion include: starch (e.g., paste, pregelatinized, mucilage),
gelatin, sugars (e.g., sucrose, glucose, dextrose, molasses;
lactose, dextrin, xylitol, sorbitol), polymethacrylates, natura]
and synthetic gums (e.g., acacia, alginic acids and salt§
thercof such as sodium alginate, gum tragacanth, Irish mo«
extract, panwar gum, ghatti gum, guar gum, zein), cellulosd
derlvahvcs fsuch as carboxymethyl cellulose and salts
thereof, methyl cellulose (MC), hydroxypropy! methyl ccllu-‘
lose (HPMC), hydroxypropyl cellulose (HPC), hydroxyclhyl
cellulose (HEC) and ethyl cellulose (EC)], polyvmylpyrroh—
done, Veegum, larch arabogalactan, polyethylene glycol,
waxes, watet, alcohol, magnesium aluminum silicate, and
bcnlomlcs In one embodiment of the present invention, lhc.
binder comprises polyvinylpyrralidone (PVP).

The granules and solid oral pharmaceutical dosage forms|
of the present invention typically comprise up to about 8%
binder. The formulations suitably comprise up to about 5%, |
suitably up to about 2% binder. |

Lubricants are generally used to enhance processing, for
example, to prevent adhesion of the formulation material to
manufacturing equipment, reduce interparticle friction,
improve rate of flow of the formulation, and/or assist ejection
of the formulations from the manufacturing equipment. {
Examples of lubricants suitable for use in the present inven-
tion include: talc, stearates (e.g., magnesium stearate, cal- |
cium stcarate, zinc stearate, palmitostearatc), stearic acid,
hydrogenated vegetable oils, glyceryl behanate, polyethylene
glycol, ethylene oxide polymers (e.g., CARBOWAXes), lig-
uid paraffin, sodium lauryl sulfate, magnesium lauryl sulfate,
sodium oleate, sodium stearyl fumarate, DIL-leucine, and
silica derivatives (e.g., colloidal silicon dioxide, colloidal
silica, pyrogenic silica, and hydrated sodium silicoalumi-
nate). In one embodiment of the present invention, the lubri-
cant comprises magnesium stearate.

The granules and solid oral pharmaceutical dosage forms -
of the present invention typically comprise up to about 2%
lubricant. The formulations suitably comprise up to about
1.5%, suitably up to about 1% lubricant, |
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Disintegrants are employed to facilitate breakup or disin-
tegration of the formulation after administration. Examples of
disintegrants suitable for use in the present invention inctude:
starches, celluloses, gums, crosslinked polymers, and effer-
vescent agents, such as corn starch, potato starch, pregelati-
nized starch, modified corn starch, croscarmellose sodium,
crospovidone, sodium starch glycolate, Veegum HV, methyl
cellulose, microcrystalline cellulose, cellulose, modified cel-
lulose gum (e.g., Ac-Di-Sol R), agar, bentonite, montmoril-
lonite clay, natural sponge, cation exchange resins, ion
exchange resins (e.g., polyacrin potassium), alginic acid and
alginates, guar gum, citrus pulp, carboxymethylcellulose and
salts thereof such as sodium lauryl sulfate, magnesium alu-
minum silicate, hydrous aluminum silicate, sodium bicarbon-
ate in admixture with an acidulant such as tartaric acid or
citric acid. In one embodiment of the present invention, the
disintegrant is sodium starch glycolate.

The granules and solid oral pharmaceutical dosage forms
of the present invention typically comprise an amount from
4% to about 12% disintegrant. The formulations suitably
comprise from about 6% to about 10%, suitably from about
7% to 9% disintegrant.

The solid oral pharmaceutical dosage forms, suitably tab-
lets, suitably capsules, of the present invention will typically
be sized up to 1 gram, e.g., from about 0.01 gram to about 0.8
gram. These solid dosage forms typically comprise from
about 5 mg to about 900 mg of eltrombopag olamine per
dosage form. In suitable embodiments, the solid dosage
forms comprise from about 5 to about 200 mg eltrombopag
olamine (e.g., in an about 100-800 mg dosage form). Tablet
formulations of the invention may have a variety of shapes,
including diamond, modified capsule, modified oval, and
hexagonal, and may optionally have a tilt.

Tablets

The choice of particular types and amounts of excipients,
and tabletting technique employed depends on the further
properties of eltrombopag olamine and the excipients, e.g.,
compressibility, flowability, particle size, compatibility, and
density. The tablets may be prepared according to methods
known in the art, including direct compression, dry granula-
tion, fluid bed granulation, and wet granulation, and the type
of excipients used will vary accordingly. It has been found
that wet granulation is particularly suitable for providing high
strength, low breakage tablets comprising relatively high
concentrations of eltrombopag olamine (e.g., about 40% or
more), on a scale suitable for commercial production. Suit-
able wet granulated tablets of the invention comprise granules

comprising eltrombopag olamine and one or more of fillers, :

binders and disintegrants, wherein the granules are mixed
with additional filler, binder, disintegrant and/or lubricant to
form a compression mixture that is compressed to form tab-
lets.

Included in the present invention are pharmaceutical com-
positions in tablet form, suitably prepared on a commercial
scale, that comprise eltrombopag olamine, wherein the tablet
is made by a wet granulation process using a diluent or dilu-
ents that are substantially free of coordinating metals and/or
that are substantially free of reducing sugars. Also included in
the present invention are such pharmaceutical compositions
that contain a film coat, wherein the film coat contains no
coordinating metals, or only an amount of coordinating metal
approximately equal to or less than 0.025 parts of Compound
B

Also included in the present invention are pharmaceutical
compositions that comprise eltrombopag olamine, wherein
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the tablet is made'by a wet granulation process, suitably ona
commercial scale, using a diluent or diluents that are substan-
tially free of coordinating metals and/or that are substantially
free of reducing sugars, and about 90% of the eltrombopag
olamine particles; have a particle size greater than 10 micron
but less than 90 rhicron.
Also included in the present invention are pharmaceutical
compositions thdt comprise eltrombopag olamine, wherein
the tablet is made by a wet granulation process, suitably ona
commercial scalé, using a diluent or diluents that are substan-
tially free of coordinating metals and/or that are substantially
free of reducing 'sugars, and about 90% of the eltrombopag
olamine partic]es‘ have a particle size greater than 10 micron
but less than 90 micron, suitably greater than 20 micron but
less than 50 micron.
Also included.in the present invention are pharmaceutical
compositions that comprise eltrombopag olamine, wherein
the tablet is made by a wet granulation process, suitably ona
commercial scale, using a diluent or diluents that are substan-
tially free ofcoo}dinating metals and/or that are substantially
free of reducing sugars, and about 50% of the eltrombopag
olamine particles have a particle size greater than 5 micron
but less than 50 mhicron, suitably greater than 5 micronbut less
than 20 micron.
In one embodiment of the present invention, the tablets of]
the present invention comprise:
(i) from about 2% to about 65% eltrombopag olamine;
(ii) from about 25% to about 89% of diluent;
(iii) up to about 8% binder, suitably up to about 5%, suit-|
ably up to about 4%,
(iv) up to about 2% lubricant, suitably up to about 1.5%
suitably up to about 1%; and
(v) from 4% to about 12% disintegrant, suitably 6% tq
10%, suitably from 7% to $%.
Suitable wet ‘granulated tablets comprise, by weight of the
tablet, from about 10% to about 95% of eltrombopag olaming
active intragranules and from about 5% to about 90% of
external excipients; wherein the eltrombopag olamine active
intragranules comprise, by weight of the intragranules:
(i) from aboit 2% to about 88% cltrombopag olamine;
(i) from about 10% to about 96% diluent;
(ii1) from about 2% to about 5% bhinder; and
(iv) optionally from 0% to about 4% disintegrant;
and wherein the external excipients comprise, by weight of
the tablet: ‘ :
(i) from 0% to about 70% diluent;
(ii) from about 0.25% to about 2%, suitably from aboy
0.25% to about 1.25% lubricant; and
(iif) from 4% to about 10% disintegrant.
In the foregoing embodiments, the diluent is suitably |a
combination of mannitol and microcrystalline cellulose, the
non-reducing sugaris suitably mannitol, the binder is suitably
polyvinylpyrolidone, the lubricant is suitably magnesium
stearate, and the disintegrant is suitably sodium starch glyco-
late. Suitably, the intragranule filler is a mixture of mannitp]
and microcrystalline cellulose and the external filler is micr
crystalline cellulose.
In one embodiment of the current invention, tablets a
coated with a: film coat formed from an aqueous film co
composition. Aqueous film coat compositions suitable foruse
in the present invention comprise a film-forming polymer,
water as a vehicle, and optionally one or more adjuvants sugh
as are known in the film-coating art. When the film cdat
contains a coordinating metal, as used herein, the amount of
coordinating imetal is approximately equal to or less than
0.025 parts of Compound B.
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The film-forming polymer is selected to form coatings with
mechanical properties (e.g., mechanical strength, flexibility)
suitable to meet performance requirements, such as those
required by the intended use environment (e.g., dissolution
profile in gastrointestinal fluids), and/or use (e.g. solution
viscosity). Examples of suitable film-forming polymers
include cellulosic polymers (e.g., cellulose ethers such as
HPMC, HPC, MC, EC, HEC, CAP, sodium ethyl cellulose
sulfate, carboxymethyl cellulose and the like); polyvinylpy-
rolidone; zein; and acrylic polymers (e.g., methacrylic acid/
methacrylic acid ester copolymers such as methacrylic acid/
methylmethacrylate copolymers and the like). Cellulosic
polymers arc preferred in the present invention, especially
cellulosic ethers and more especially HPMC and HPC. The
polymers are typically provided in either aqueous or organic
solvent based solutions or aqueous dispersions. However, the
polymers may be provided in dry form, alone or in a powdery
mixture with other components (e¢.g., a plasticizer and/or
colorant), which is made into a solution or dispersion by the
uscr by admixing with the aqueous vehicle.

The aqueous film coal composition further comprises
water as a vehicle for the other components, to facilitate their
delivery 1o the tablet surface. The vehicle may optionally
further comprise ane or more water soluble solvents, e.g.,
alcohols (e.g., methanol, isopropanel, propanol) and ketones
(e.g., acetone). The skilled artisan can select appropriate
vchicle components to provide good interaction between the
film-forming polymer and the vehicle to ensure good film
propertics. In general, polymer-vehicle interaction is
designed to yield maximum polymer chain extension to pro-
duce films having the greatest cohesive strength and thus
mechanical properties. The components are also selected to
provide good deposition of the film-forming polymer onto the
tablet surface, such that a coherent and adherent film is
achieved.

The aqueous film coating composition may optionally
comprise onc or more adjuvants known in the art, such as
plasticizers, colorants, detackifiers, secondary film-forming
polymers, flow aids, surfactants (e.g., to assist spreading),
maltodextrin, and polydextrose.

Plasticizers provide flexibility to the film, which may
reduce film cracking and improve adbesion to the (ablet.
Suitable plasticizers will generally have a high degree of
compatibility with the film-forming polymer and sufficient
permanence such that the coating properties are generally
stable. Examples of suitable plasticizers include glycerin,
propylene glycol, polyethylene plycols (e.g., molecular
weight from 200 to 20,000, including Union Carbide’s PEG
400, 4000, 6000, 8000, and 20,000), glycerin triacelate (aka

triacetin), acetylated monoglyceride, citrate esters (e.g., tri- ¢

cthyl citrate, acetyl triethy] citrate, tributyl citrate, acetyl
tributyl citrate), phthalate esters (e.g., diethyl phthalate), min-
eral oil and hydrogenated glucose syrup. In one embodiment
of the present invention, the plasticizer is chosen from poly-
cthylene glycols, triacetin, propylenc glycol, glycerin, and
mixtures thereof.

The agueous film coat composition suitably comprises one
or more colorants. In addition to enhancing esthetic appeal,
the colorant provides product identification. Suitable colo-
rants include those approved and certified by the FDA,
including FD&C and D&C approved dyes, lakes, and pig-
ments, and titanium dioxide, provided that the film coat con-
tains no coordinating metals, or only an amount of coordinat-
ing metal approximately equal to or less than 0.025 parts of
Compound B.

Suitably, the colorant comprises one or more coloring
agents selected from the group consisting of red iron oxides,
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red dyes and lakes, yellow iron oxides, yellow dyesjand lakes,
titanium dioxide, and indigo carmine. For examplci, the colo-
rant may be selected to provide a light beige shade, for
example consisting essentially of a) red iron oxidg, red dye,
and/or red lake, b) yellow iron oxide, yellow dyc, and/or
yellow lake, and c) titanium dioxide. Alternatively, the colo-
rant may be selected to provide a pink shade (e.g.{ consisting
essentially of titanium dioxide and red iron oxide, red dye
and/or red lake); a light green shade (e.g., consiéling essen-
tially of yellow iron oxide, yellow dye and/or );ellow lake,
indigo carmine, and titanium dioxide); a lightiblue shade
(e.g., consisting essentially of titanium dioxide and indigo
carmine); oran orange shade (e.g., consisting of essentially of
titanium dioxide and sunset yellow). ‘

The above mentioned colorants that contain a ;coordinaling
metal are acceptable at a level approximately equal to or less
than 0.025 parts of Compound B. [

In suitable alternative embodiments, the aqueous film coat-
ing composition for use in the current invemim}i comprises:

(i) a cellulosic film-forming polymer; and

(ii) a plasticizer. 1

Suitably, such compositions further comprise a colorant.
Such compositions may optionally further cohlprise one or
more additional adjuvants such as a detackificr, flow aid,
surfactant, and secondary film-forming polymer.

Examples of optional detackifiers include lécithin, stearic
acid, mineral oil, modified derivatized starch, tapioca dextrin,
and polyethylene glycol. Examples of optiq’nal secondary
film-forming polymers include sodium algiate, propylene
glycol alginate, and polyvinylpyrrolidoue.r Examples of
optional surfactants include dioctyl sodiuml' sulfosuccinate
and polysorbate 80. Examples of optional flow aids include
tale, fumed silica, bentonite, hydrogenated! vegetable oils,
stearines, and waxes.

The aqueous film coat composition will typically comprise
from about 5% to about 25%, suitably abcjut 5% to about
20%, coating solids in the vehicle. In suitable embodiments,
the solids typically comprise from about 25% to about 70%,
suitably about 60% to about 70% film-forming polymer,
about 5% to about 10%, suitably about 6% to about 8%,
plasticizer, and about 20% to about 35% colorant, by weight.

A number of suitable aqueous film coating compositions
are commercially available. The aqueous film coat composi-
tion may be provided in the form of a solution or dispersion.
Alternatively, the composition may be provﬁded inadry form
that can be combined with the vehicle components according
(o supplier instructions prior to coating the (ablet. Suitably,
aqueous film coating compositions are those commercially
available from Colorcon, Inc. of West Point, Pa., under the
trade name OPADRY and OPADRY ]I (nodlimiting cxamples
include Opadry YS-1-7706-G white,’ Opadry Yellow
03892357, Opadry Blue 03B90842). Thege compositions are
available as dry film coating compositiong that can be diluted
in water shortly before use. OPADRY al}'d OPADRY 11 for-
mulations comprise a cellulosic film forming polymer (e.g.,
HPMC and/or HPC), and may contain polydextrose, malto-
dextrin, a plasticizer (e.g., triacetin, palyethylene glycol),
polysorbate 80, a colorant (e.g., titanium dioxide, one or more
dyes or lakes), and/or other suitable ﬁhf,]-forming polymecrs
(c.g., acrylate-methacrylate copolymers). Suitable OPADRY
or OPADRY 1I formulations may compfise a plasticizer and
one or more of maltodextrin, and polydextrose (including but
not limited to a) triacetin and polydextrol'se or maltodextrin or
lactose, or b) polyethylene glycol and polydextrose or mal-
todextrin). '
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The tablets are also suitably coated to provide a uniform
coating without speckling. The tablets are typically coated to
provide a dry tablet weight gain of from about 2 to about 5%,
suitably about 3 to 4%.

The uncoated tablet cores are coated with the aqueous film
coating composition by methods well known in the art using
commercially available equipment (e.g., Thomas Accela-
Cota, Vector Hi-Coater, Compu-Lab 36). In general, the pro-
cess usually involves rolling or tumbling the tablets in a pan,
or suspending the tablets on a cushion of air (fluidized bed),
and intermittently or continuously (preferably continuously)
spraying a fine mist of atomized droplets of the coating com-
position onto the tablets, the droplets wetting, spreading and
coalescing on the surface of the tablets to form an adherent
and coherent film coating. The tablets are typically heated to
about 40 to 50° C., suitably about 45 to 50° C,, e.g., by air
having a temperature of up to about 75° C., suitably about 65
to 70° C.

Process of Making the Tablet

Pharmaceutical tablets of the invention that are wet-granu-
lated can be prepared by a process comprising the steps of:
I) preparing the granules; which comprises the steps of.

a) mixing together the dry materials comprising eltrom-
bopag, olamine, a diluent, a binder, and optionally a
disintegrant for a time sufficient to homogenize the
materials;

b) adding a granulating fluid to the mixture of dry materi-
als, preferably while mixing;

c) mixing the granulating fluid with the mixture of dry
materials for a granulating time sufficient to generally
uniformly wet the dry materials, so as to form wet gran-
ules;

d) wet-milling the wet granules;

€) drying the wet-milled granules to form dry granules; and

1) dry milling the dry granules to form granules of desired
size;

11) preparing the tablet; which comprises the steps of:

a) mixing the granules prepared in step I) f) with external
excipients comprising a filler, a lubricant and a disinte-
grant for a time sufficient to homogenize the granules
and external excipients; and

b) compressing the mixture comprising the granules and
external excipients to form a tablet.

Suitably, the tablets are further film-coated, especially

aqueous film-coated.

In preparing wet-granulated granules, the dry materials
may be mixed with suitable equipment such as known in the
art (e.g., Niro-Fielder Blender/Granulator, Bear Varimixer,
Key High Shear Mixer/Granulator) for a time sufficient to
homogenize the materials, e.g., for about 3 minutes.

The granulating fluid is then added to the dry mixture,
preferably while mixing. The granulating fluid is suitably
water, although may alternatively be comprised of water in
admixture with one or more of binders such as PVP and
HPMC, from about 10 v/iw % to about 30 v/w % of the
granulating fluid, based on the total wet granulation mixture,
is suitably used. The granulating fluid and dry materials may
be mixed using suitable equipment such as known in the art
(e.g., Niro-Fielder Blender/Granulator, Bear Varimixer, Key
High Shear Mixer/Granulator) for a total time sufficient to
generally uniformly wet the dry material so as to form wet
granules, suitably for about 3 to about 15 minutes. Typically
the fluid is added to the dry material with mixing over a period
of about 1 to about 15 minutes, then the total batch is mixed
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for an additional time (post-granulating fluid-addition time),
of about 0.5 minutes to about 6 minutes.

In a suitable embodiment, about 10 v/w % to about 30 v/w
% granulating fluid and'a post-granulating fluid-addition
granulating time of about 6 minutes or less is used. Suitably,
about 24 v/w % granulating fluid and a post-granulating fluid-
addition granulating time of less than 3 minutes is used, e.g.,
about 2.5 minutes. Suitably, about 16 v/iw % granulating fluid
and a post-granulating fluid-addition granulating time of
more than 2.5 minutes is vsed, e.g., about 4 minutes.

The wet granules are then wet-milled by methods such as
are known in the art for providing a generally uniformly sized
wet mass (such that the granules dry relatively evenly). Suit-
able wet-milling techniqués may involve screening (e.g.,
manual screens), comminuting mills (such as a Co-mil,
including but not limited to a 0.375" screen), or extruders.

The wet-milled granules are dried by methods such as are
known in the art for providing generally uniform drying, to a
low residual amount of grahulating fluid (preferably about
0.5% to about 1.0%). Fluid bed dryers are suitable drying
equipment. ‘

The dried granules are then dry-milled using known meth-
ods to provide generally uniformly sized granules (unimodal
distribution), suitably having a mean particle diameter of less
than 240 microns (found to provide improved content unifor-
niity). Suitable dry-milling equipment includes Co-mils,
including but not limited to having a 0.094" screen.

Suitably the granules and the dry materials of the compres-
sion mix are generally unimodal in size distribution, in order
to facilitate formation of a homogeneous mix and to mitigate
possible segregation of the mix after blending. If necessary,
the dry materials may be pre-screened to provide the desired
particle size distribution. Scre¢ning of the lubricant may be
particularly useful to deagglomerate the lubricant.

In preparing the compression mixture, the granules, filler,
and disintegrant are mixed over a suitable period of time,
about 5 to 15 minutes. Lubricarit is then added and mixed for
a suitable period of time, about 1 to 4 minutes. The mixture is
then compressed into tablets using presses such as are known
in the art (e.g., rotary tablet press).

It has been found that the above granulating fluid levels,
granulating times, and excipients provide improved process-
ing.

Capsules

The choice of particular types'and amounts of excipients,
and capsulation technique employed depends on the further
properties of eltrombopag olamine and the excipients, e.g.,
compressibility, flowability, particle size, compatibility, and
density. The capsules may be prepared according to methods
known in the art, suitably filling a standard two piece hard
gelatin capsule with elrombopdg olamine admixed with
excipients, suitably filling a standard two piece hard gelatin
capsule with granules prepared according to this invention,
suitably on a scale suitable for commercial production. Suit-
able capsules of the invention comprise granules comprising,
eltrombopag olamine and one or niore of fillers, binders and
disintegrants, wherein the granules ‘are mixed with additional
filler, binder, disintegrant and/or lubricant to form a granular
mixture that is filled into capsules.

Included in the present invention'are pharmaceutical com-
positions in capsule form, suitably prepared on 1 commercial
scale, that comprise eltrombopag olamine, wherein the cap-
sule is made using a diluent or diluents that are substantially
free of coordinating metals and/or that are substantially free
of reducing sugars. ‘
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Also included in the present invention are pharmaceutical
compositions that comprise eltrombopag olamine, wherein
the capsule is made, suitably on a commercial scale, using a
diluent or diluents that are substantially free of coordinating
metals and/or that are substantially free of reducing sugars,
and about 90% of the eltrombopag olamine particles have a
particle size greater than 10 micron but less than 90 micron.

Also included in the present invention are pharmaceutical
compositions that comprisc eltrombopag olamine, wherein
the capsule is made, suitably on a commercial scale, using a
diluent or diluents that are substantially free of coordinating
metals and/or that are substantially free of reducing sugars,
and about 90% of the eltrombopag olamine particles have a
particle size greater than 10 micron but less than 90 micron,
suitably greater than 20 micron but less than 50 micron.

Also included in the present invention are pharmaceutical
compositions that comprise eltrombopag olamine, wherein
the capsule is made, svitably on a commercial scale, using a
diluent or diluents that are substantially free of coordinating
metals and/or that are substantially free of reducing sugars,
and about 50% of the cltrombopag olamine particles have a
particle size greater than S micron but less than 50 micron,
suitably greater than 5 micron but less than 20 micron.

The invented granules and solid oral pharmaceutical dos-
age forms may be administered in therapeutically effective
amounts to treat or prevent a discase state, e.g., as described
in the above referenced International Applications Nos. PCT/
US01/16863, PCT/US03/16255 and PCT/US04/013468, the
disclosures of which are herein incorporated by reference. It
will he recognized by one of skill in the art that the optimal
quantity and spacing of individual dosages of eltrombopag
olamine formulations of the invention will be determined by
the nature and extent of the condition being treated and the
particular patient being treated, and that such optimums can
be determined by conventional techniques. It will also be
appreciated by one of skill in the art that the optimal course of
treatment, i.c., the number of doses of eltrombopag olamine
given per day fora defined number of days, can be ascertained
by thosc skilled in the art using conventional course of treat-
ment determination tests.

A method of this invention of inducing TPO agonist activ-
ity in humans comprises administering to a subject in nced of
such activity a therapeutically effective amount of a solid oral
pharmaceutical dosage form of the present invention.

The invention also provides for the use of eltrombopag
olamine in the manufacture of a solid oral pharmaceutical
dosage form of the present invention,
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The invention also provides for the use of cltrombo;lj_ag
olamine in the manufacture of a solid oral pharmaceutical
dosage form of the present invention for use in enhancing
platelet production.

The invention also provides for the use of c]lrombopag
olamine in the manufacture of a solid oral pharmaceutidal
dosage form of the present invention for use in treating throm-
bocytopenia. i

Theinvention also provides for a solid oral phamlaccuucal
dosage form for use as a TPO mimetic which compriscs
cllrombopdb 3 olamine and a pharmaceutically acceptable car-
rier of the present invention.

The invention also provides for a solid oral pharmaceutical
dosage form for use in the treatment of thrombocytopenia
which comprises eltrombopag olamine and a pharmaceuti-
cally acceptable carrier of the present invention,

The invention also provides for a solid oral phanmaccutical
dosage form for use in enhancing platelet production which
comprises cltrombopag olamine and a phannaccuhcally
acceptable carrier of the present invention.

‘The invention also provides a process for preparing SOlld:
oral pharmaceutical dosage forms containing a diluent or
diluents that are substantially free of coordinating metals,
and/or that are substantially free of reducing sugars and a;
therapeutically effective amount of cltrombopag olamme,,
which process comprises bringing eltrombopag olamine into
association with the diluent or diluents.

No unacceptable toxicological effects are expected when

the compound of the invention is administered in accordance

with the present invention.

Without further elaboration, it is believed that one skilled

in the art can, using the preceding description, utilize the
present invention to its fullest extent. The following

Examples, therefore, are to be construed as merely illustrative

and not a limitation of the scope of the present invention.

All the excipients utilized herein are standard pharmaceu- -

tical grade excipients available from numerous manufactur-
ers well known to those in the art.

EXAMPLES
Examples 1to 7
Tablet Preparation

Wet granulated, tablets comprising eltrombopag olamine
and the ingredients in Table 1 were prepared.

TABLE 1

Tablct Strenpth

Component 125mg 25mg 25mg  50mg 50mg 75mg 100mg
Granules 40% Dnig-loaded (39.9)  (79.7)  (79.7) (159.4) (159.4) (239.1) (318.8)
eltrombopag olamine, milled 15.95 319 319 63.8 63.8 95.7 127.6
Microerystalline ceflulose 7.45 149 14.9 29.8 29.8 44.7 59.6
Mannitol 149 29.7 29.7 59.5 59.5 89.2 1189
Povidone 1.6 3.2 3.2 6.4 6.4 9.6 12.8
Purified water — - — —

Extra-granular componcents

Microcrystalline cetlulose 119.4 2388 2388 159.1 159.1 79.3 NA
Sodium starch glycolate 140 28.0 28.0 280 28.0 28.0 27.6
Magnesium Stearate 1.75 3.5 3.5 3.5 35 35 35
Film-coating components

Purified water — —_ — —

Opadry ® white 89 14.0 14.0 140
Opudry Orange 14.0

v



US 8,071,129 B2

TABLE 1-continued
Tablet Strength
Component 125mg 25mg 25mg SOmg S0mg 7img 100mg
Opadry Brown 14.0
Opadry Blue 14.0
Total tablet weight (ing/tablet)  183.9 364 364 364 364 364 364

Granules were prepared by separately weighing and
screening manaitol, microcrystalline cellulose and povidone.

As a general procedure, the ingredients were blended with
the active ingredient and then wet-granulated (in a high-shear
wet-granulator) with purified water. The wet-granule mass
was wet-milled, then dried in a fluid-bed dryer and the dried
granules were milled.

Then extragranular ingredients (microcrystalline cellu-
lose, if needed, and sodium starch glycolate) were separately
weighed, screened and blended with the granules. Magne-
sium stearate was added and blended with the mixture. The
blend was compressed and the tablet cores were then film
coated. The tablets were film coated with an aqueous suspen-
sion of OPADRY film coating preparation.

Example 8
Tablet Preparation

Eltrombopag olamine tablets containing diluents with the
coordinating metal calcium phosphate dibasic anhydrous
were manufactured in a similar manner as described above.
Tablet composition for the tablet coordinating metal diluent is
provided in table 2.

TABLE 2
Tablet Strength

Component S0mg
Granules 40% Drug-loaded (159.4)
eitrombopag olamine, milled 63.8
Calcium Phopshate dibasic anhydrous 89.3
Povidone 6.4
Punfied water —
Extra-granular components
Microcrystalline cellulose 159.1
Sodium starch glycolate 28.0
Magnesium Stearate 35
Film-coating components
Purified water —
Opadry ® white 14.0
Total tablet weight (mg/tablet) 364

In FIG. 1, the tablet prepared with no coordinating metal
diluent (indicated as “‘with non-coordinating metal diluent™)
is a eltrombopag 50 mg tablet generally prepared as described
in Table 1 above and the tablet prepared with the coordinating
meta] diluent—Calcium Phopshate dibasic anhydrous—(in-
dicated as “with co-ordinating metal diluent”) is a eltrom-
bopag 50 mg tablet generally prepared as described in Table
2 above. Dissolution comparison was performed using USP
Apparatus 11, 50 rpm, in phosphate buffer pH 6.8 containing
0.5% Tween 80.

Example 9

FIG. 2 depicts the effect of API particle size distribution on
eltrombopag olamine dissolution. Eltrombopag olamine 75
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mg tablets were generally prepared in the manner described
in Example 5, using different particle sizes. The particle size
refers to the par_‘ticle size of the drug granules used in the
formulation.

Dissolution comparison was performed using USP Appa-
ratus 11, 50 rpm, 'in phosphate buffer pH 6.8 containing 0.5%
Tween 80. w

What is claimed is:
1. A pharmaceutical tablet consisting essentially of:
a) about 15.95 mg of the compound 3'-[(2Z)-{1-(3,4-dim
ethylphenyl)-1,5-dihydro-3-methyl  -5-ox0-4H-pyra
zol-4-ylidene}hydrazino]-2'-hydroxy-[1,1'-biphenyl]-
3-carboxylic acid bis-(monoethanolamine);
wherein,
b) about 90% of the compound particles have a particle siz
of greater than 10 micron but less than 90 micron;
¢) the tablet'is produced on a scale suitable to prepare at
least about 50,000 tablets;
d) the tablet contains from about 25% to about 89% b
weight ofone or more excipients selected from the grou
consisting of microcrystalline cellulose, powdered ce}-
lulose, pqegelatinized starch, starch, lactitol, mannitq|,
sorbitol and maltodextrin;
e) the tablet is film coated,
f) the tablet contains a disintegrant in an amount from 4p%
to about 12% by weight;
) the tablet optionally contains a binder in an amount upfto
about 8% by weight; and
h) the tablet optionally contains a lubricant in an amount ap
to about;2% by weight.
2. A pharmaceutical tablet according to claim 1 wherein:
the tablet contains from about 25% to about 89% by wei
of one or more excipients selected from the group con-
sisting of microcrystalline cellulose and mannitol.
3. A process for preparing pharmaceutical tablets contdin-
ing about 15195 mg of 3'-[(2Z)-[1-(3,4-dimethylphenyl)-1,5-
dihydro-3-methyl-5-0x0-4H-pyrazol -4-ylidene]hydrazino]-
2"-hydroxy-[1,1'-biphenyl]-3-carboxylic acid i

a) admixing:
the compound 3'-[(2Z)-[1-(3,4-dimethylphenyl)-1,
hydr‘o-3-methyl-5-oxo-4H-pyrazol-4-y1idene]hy
drazino]-2'-hydroxy-[1,1'-biphenyl]-3-carboxyli
acid bis -(monoethanolamine), wherein about 90% of
the compound particles have a particle size of greater
than 10 micron but less than 90 micron; one or more
excipients selected from the group consisting o
microcrystalline cellulose, powdered cellulose, pregela-
tiniged starch, starch, lactitol, mannitol, sorbitol and
maltodextrin; and
further excipients;
to forin a mixture;
b) compressing the mixture into tablets; and
¢) applying a film coating to the tablets;
provided:
the process is carried out on a scale suitable to prepare at
least about 50,000 tablets;
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cach tablet contains about 15.95 mg of 3'-[(22)-[1(3,4-
dimethylphenyl)-1,5-dihydro -3-methyl-5-oxo-4H-
pyrazol-4-ylidenclhydrazino]-2'-hydroxy -[1,1'-biphe-
nyl}-3-carboxylic acid bis-(monocthanolamine); and

cach tablet contains from about 25% to about 89% by
weight of one or more excipients sclected from the group
consisting of microcrystalline cellulose, powdered cel-
lulose, pregelatinized starch, starch, lactitol, mannitol,
sorbito] and maltodextrin;

cach tablet contains a disintegrant in an amount from 4% to
about 12% by weight,

each tablet optionally contains a binder in an amount up to
about 8% by weight; and

each tablet optionally contains a lubricant in an amount up
to about 2% by weight.

4. A process according to claim 3 wherein:

cach tablet contains from about 25% to about 89% by
weight of one or more excipients selected from the group
consisting of microcrystatline cellulose and mannitol.

5. A pharmaccutical tablet consisting essentially of:

a) about 15.95 mg of the compound 3'-[(27)-[1-(3,4-dim-
cthylphenyl)-1,5-dihydro-3-methyl ~ -5-oxo-4H-pyra-
zol-4-ylidene]hydrazino}-2'-hydroxy-[1,1'-biphenyl]-
3-carboxylic acid bis-(monoethanolamine);

wherein,

b) about 90% of the compound particles have a particle size
of greater than 10 micron but less than 90 micron;

c) the tablet contains from about 25% to about 89% by
weight of onc or more excipients selected from the group
consisting of microcrystalline cellulose, powdered cel-
lulose, pregelatinized starch, starch, lactitol, mannitol,
sorbitol and maltodextrin;

d) the tablet is film coated;

e) the tablet contains a disintegrant in an amount from 4%
1o about 12% by weight;

f) the tablet optionally contains a binder in an amount up to
about 8% by weight; and

1) the tablet optionally contains a lubricant in an amount up
to ahout 2% by weight.

6. A pharmaceutical tablet according to claim 5 wherein:

the tablet contains from about 25% to about 89% by weight
of one or more excipients selected from the group con-
sisting of microcrystalline cellulose and mannitol.

7. A process for preparing pharmaceutical tablets contain-

ing about 15.95 mg of 3'-[(24)-} 1-(3,4-dimethylphenyl)-1,5-
dihydro-3-methyl-5-oxo0-4H-pyrazol -4-ylidenelhydrazino)-
2'-hydroxy-[1,1'-biphenyl]-3-carboxylic acid bis-
(monoethanolamine), which process comprises the steps of;

o
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a) admixing;

the compound 3'-[(2Z)-[1-(3,4-dimethylphenyl)-1,5- dx-
hydro-3-methyl-5-oxo0-4H-pyrazol- 4-y11dcne]hy—
drazino]-2'-hydroxy-[1,1'-biphenyl]-3-carboxylic |
acid bis-(monoethanolamine), wherein about 90% of
the compound particles have a pamclc size of grcatCr
than 10 micron but less than 90 micron; one or mote
excipients selected from the group consisting of

microcrystalline cellulose, powdered cellulose, prcgcla-
tinized starch, starch, lacmol mannitol, sorbuol zmd
maltodextrin; and

further excipients;

to form a mixture; )

b) compressing the mixture into tablets; and |

¢) applying a film coating to the tablets;

provided:

each tablet contains about 15.95 mg of 3'-[(2Z)-[1-(3, 4-

dimethylphenyl)-1,5-dihydro -3-methyl-5-oxo-4H:

pyrazol- 4-y]idene]hydra7ino] -2'-hydroxy -[1,1'- blphc*
nyl]-3-carboxylic acid bis-(mmonoethanolamine); and

cach tablet contains from about 25% to about 89% b§
wei ght of one or more excipients selected from the group
consisting of microcrystalline cellulose, powdered cel
lulose, pregelatinized starch, starch, lactitol, manmloH
qorbnol and maltodextrin;

each tablet contains a dlsmlcgr'mt in an amount from 4% to

about 12% by weight;

each tablet optionally contains a binder in an amount up to

about 8% by weight; and '

cach lablet optionally contains a lubricant in an amount up|
to about 2% by weight.

8. A process according to claim 7 wherein:

each tablet contains from about 25% to about 89% by

weight of one or more excipients selected from the group

consisting of microcrystalline cellulose and mannitol.

9. A method of treating thrombocytopenia in a human in
need thereof which comprises administering to such human a
therapeutically effective amount of a pharmaceutical tablet
according to claim 1.

10. A method of treating thrombocytopenia in a human in
need thereof which comprises administering to such human a
therapeutically effective amount of a pharmaceutical tablet
according to claim 2. |

11. A method of (reating thrombocylopenia in 4 human in
nced thereof which comprises administering to such humana
therapeutically effective amount of a pharmaceutical tablet
according to claim §.

12. A method of treating thrombocytopenia in a human in |
need thereof which comprises administering to such humana ,
therapeutically effective amount of a pharmaceutical tablet
according (o claim 6.
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FIG. |

Eltrombopag Tablets: Dissolution Comparison of tablets with and without metal containing
diluents
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FI1G. 2

Eltrombopag 75mg Tablets: Effect of API Particle size on drug
dissolution ‘
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1
3-{(22)41-(3,4-DIMETHYLPHENYL)-1,5-
DIHYDRO-3-METHYL-5-OXO-4H-PYRAZOL-
4-YLIDENE] HYDRAZINO]-2-HYDROXY-
[1,1*-BIPHENYL]-3-CARBOXYLIC ACID
BIS-(MONOETHANOLAMINE)

This application is a Continuation of International Appli-
cation No. PCT/US2007/074918 filed Aug. 1, 2007, which
claims the benefit of U.S. Provisional Application Nos.
60/947,731 filed Jul. 3, 2007 and 60/915,761 filed May 3,
2007.

FIELD OF THE INVENTION

The present invention relates to granules and solid oral
pharmaccutical dosage forms, suitably tablets, suitably cap-
sules, comprising 3'-[(27Z)-{1-(3,4-dimethylphenyl)-1,5-di-
hydro-3-methyl-5-0x0-4H-pyrazol-4-ylidene|hydrazino]-2'-
hydroxy-[1,1'-biphcnyl]-3-carboxylic acid bis-
(monoethanolamine) represented by the following formula
(1) and hereinafter referred to as “eltrombopag olamine” or
Compound B:

(Compound B)
CORH
OH
NH
-
P
N—N

BACKGROUND OF THE INVENTION

3'-{N'-[1-(3,4-dimethylphenyl)-3-methyl-5-0x0-1,5-di-
hydrapyrazol-4-ylidenc]hydrazino}-2'-hydroxybipheny!-3-
carboxylic acid (hereinafier Compound A) is a compound
which is disclosed and claimed, along with pharmaceutically
acceptable salts, hydrates, solvates and esters thereof, as
being useful as an agonist of the TPO receptor, particularly in
cnhancing platelet production and particularly in the treat-
ment of thrombocytopenia, in International Application No.
PCTAIS01/16863, having an International filing date of May
24, 2001; Intemational Publication Number WO 01/89457
and an International Publication date of Nov. 29, 2001; which
has United States Publication Number US2004/0019190 A1,
having a United States Publication date of Jan. 29, 2004; now
U.S. Pat. No. 7,160,870, issued Jan. 9, 2007, the disclosure of
which is hereby incorporated by reference.

The bis-(monoethanolamine) salt of this compound is dis-
closed (disclosed as 3'-[(27)-[1-(3,4-dimethylphenyl)-1,5-
dihydro-3-methyl-5-ox0-4H-pyrazol-4-ylidene)hydrazino]-
2'-hydroxy-[1,1'-biphenyl]-3-carboxylic acid, which also
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2 l
describes Compound A) in International Application NoL.
PCT/US03/16255, having an International filing date of May
21, 2003; International Publication Number WO 03/098992
and an International Publication date of Dec. 4, 2003; whicli
has United States Publication Number US2006/0178518 Al ,'
having a United States Publication date of Aug. 10, 2006; the,
disclosure of which is hereby incorporated by reference.

Compound A is disclosed for the treatment of degenerative;
diseases/injuries in Jnternational Application No. PCT/US04/
013468, having an International filing date of Apr. 29, 2004;!
International Publication Number W( (4/096154 and any
International Publication date of Nov. 11, 2004; which has:
United States Publication Number 1JS2007/0105824 Al, |
having a United States Publication date of May 10, 2007, the
disclosure of which is hereby incorporated by reference. '

Compositions that may contain Compound A and/or Com- i
pound B are disclosed in International Application No. PCT/

US01/16863, International Application No. PCI/US03/,
16255 and International Application No. PCT/US04/013468.

Solid oral pharmaceutical dosage forms are popular and
useful forms of medications for dispensing pharmaceutically |
active compounds. A variety of such forms are known, includ-
ing tablets, capsules, pellets, lozenges, and powders. :

However, the formulation of an acceptable solid oral phar-
maccutical dosage form on a commercial scale is not always
straightforward. The formula and process of manufacture
must be such as to provide an integral solid dosage form that
maintains its integrity until used. The solid dosage form must
also possess acceptable dissolution and disintegration prop-
erties so as to provide the desired profile in use. Pharmaceu-
tically active compounds with low solubility and/or that can
react with commonly vsed excipients can present particular
challenges in preparing high quality solid dosage forms, since
the physical properties of the drug influence the properties of
the solid dosage form. The formulator must balance the
drug’s unique properties with the properties of each excipient
in order to prepare a safe, efficacious and easy to use solid
dosage form.

Eltrombopag olamine presents the formulator with unique
concerns when attempting to formulate this compound into a
suitable solid oral pharmaceutical dosage form, suitably a
tablet, suitably a capsule, with a desirable pharmacokinetic
profile, particularly on a commercial scale. Such concerns
include, but are not limited to; the tendency of the compound
to form insoluble metal complexes when contacted with
excipients that contain a coordinating metal, slow dissolution
of the compound from solid dosage forms and the tendency of
the compound to under go a Maillard reaction when contacted
with excipients that contain reducing sugars. Significant real-
ization of (hese concerns will have an adverse effect on the in
vivo administration of eltrombopag olamine.

It would be desirable to provide eltrombopag olamine in a
solid oral pharmaceutical dosage form on a commercial scale
with a desirable pharmacokinetic profile.

The present invention is directed to granules and solid oral
pharmaceutical dosage forms that contain eltrombopag ola-
mine, suitably the solid dosage form is a tablet, suitably the
solid dosage form is a capsule, suitably these solid dosage
forms are produced on a commercial scale.

SUMMARY OF THE INVENTION

The present invention relates to granules and solid oral
pharmaceutical dosage forms comprising a therapeutically
effective amount of eltrombopag olamine. The invention also
relates to a process for making granules and solid oral phar-
maceutical dosage forms comprising eltrombopag olamine.

1
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Another aspect of this invention relates to granules and
solid oral pharmaceutical dosage forms, suitably tablets, suit-
ably capsules, comprising eltrombopag olamine that are for-
mulated using diluents that are substantially free of reducing
sugars, which as used herein and in the claims includes dilu-
ents that are free of reducing sugars, and that are substantially
free of coordinating metals, which as used herein and in the
claims includes diluents that are free of coordinating metals.
Such granules and solid oral pharmaceutical dosage forms
exhibit improved properties. Such improved properties help
to ensure safe and effective treatment.

Another aspect of this invention relates to film coated phar-
maceutical tablets comprising eltrombopag olamine, wherein
the film coat contains no coordinating metals, or only an
amount of coordinating metal approximately equal to or less
than 0.025 parts of Compound B. Such tablets exhibit
improved properties. Such improved properties help to
ensure safe and effective treatment.

Another aspect of this invention relates to granules and
solid oral pharmaceutical dosage forms comprising eltrom-
bopag olamine that are formulated with a defined drug par-
ticle size range where about 90% of drug particle size is in the
range of 10 to 90 microns. Such tablets exhibit improved
properties. Such improved properties help to ensure safe and
effective treatment.

Another aspect of this invention relates to granules and
solid oral pharmaceutical dosage forms containing eltrom-
bopag olamine comprising a high percentage of disintegrant,
suitably an amount equal to or greater than 4%. Such tablets
exhibit improved properties. Such improved properties help
to ensure safe and effective treatment.

Another aspect of this invention relates to a method of
treating thrombocytopenia, which method comprises admin-
istering to a subject in need thereof a therapeutically effective
amount of granules or a solid oral pharmaceutical dosage
form of the present invention.

Another aspect of this invention relates to a method of
agonizing the TPO receptor, which method comprises admin-
istering to a subject in need thereof a therapeutically effective
amount of granules or a solid oral pharmaceutical dosage
form of the present invention.

Also included in the present invention are methods of co-
administering granules or a solid oral pharmaceutical dosage
form of the present invention with further active ingredients.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts the dissolution comparison of tablets con-
taining eltrombopag and a metal containing diluent with tab-
lets containing eltrombopag and a non-metal containing dilu-
ent.

FIG. 2 depicts the effect of API particle size on the disso-
lution of eltrombopag from 75 mg tablets.

DETAILED DESCRIPTION OF THE INVENTION

By the term “coordinating metal’ and “coordinating met-
als” and derivatives thereof, as used herein is meant a metal or
a metal containing excipient, suitably a diluent, or metal
containing tablet coating material, which forms a complex,
such as a chelate complex, in the presence of eltrombopag
olamine. Examples of such metals include:

aluminum, calcium, copper, cobalt, gold, iron, magnesium,
manganese and zinc.

By the term “reducing sugar” as used herein is meant a
sugar or sugar containing excipient, suitably a diluent, which
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reacts with eltrombopag olamine to form a Maillard product
when admixed together. Examples of such reducing sugarg
include:
lactose, n1alté)se, glucose, arabinose and fructose.
The term Maillard reaction is well known in the art and i3
utilized hercin as to its standard meaning. Generally, the tern
Maillard reaction is used herein to mean the reaction of a
reducing sugar, as defined herein, in a formulation, suitab!
granules or solid dosage forms, with eltrombopag olaminé
that produces 4 pigment or pigments, suitably a brown pig
ment. The pigtments are referred to herein as Maillard prod-
ucts. The prodﬁction of such Maillard products is an indicd-
tion of chemical instability.
As used herein, the term “improved properties™ and deriva-
tives thereof, cbntemplates several advantages to the pharma-
cokinetic profile of the in vivo release of Compound B from
a formulation, suitably granules or a solid oral pharmaceutj-
cal dosage forn, that utilizes an aspect of the present invej-
tion when compared to a formulation that does not utilize that
aspect of the present invention, suitably the formulation fis
produced on & commercial scale, and will vary depending
the particular aspect of the invention being utilized. Exampl
ofimproved ptoperties include: increased oral bioavailability,
reduced formation of insoluble metal complexes, improved
chemical stability, a consistent pharmacokinetic profile and
consistent dissolution rate.
As used herein, the term “drug” or “active ingredient” and
derivatives théreof, means Compound B or eltrombopag ola-
mine. ‘
By the term “comniercial scale” and derivatives thereof)as

at least about 50,000 tablets, suitably at least 75,000 table
suitably at least 100,000 tablets.

the diluent component could contain a coordinating meta
metals and/or a reducing sugar or reducing sugars. In
aspect of the invention, it is believed that very minor amo
of coordinating metals and/or reducing sugars can be in
porated into'the diluent component without adversely effect-
ing tablet performance.

The term “effective amount” and derivatives thereof,
means that amount of a drug or active ingredient that jwill
elicit the biological or medical response of a tissue, sysfem,
animal or human that is being sought, for instance, by a
researcher or clinician. Furthermore, the term “therapputi-
cally effective amount” means any amount which, as gom-
pared to a corresponding subject who has not received such
amount, results in improved treatment, healing, prevention,
or amelioration of a disease, disorder, or side effect,|or a
decrease in the rate of advancement of a discase or disgrder.
The term also includes within its scope amounts effective to
enhance normal physiological function.

As used herein, the term “formulation” and derivatives
thereof, unless otherwise defined refers to granules a
solid oral pharmaceutical dosage forms of the inventiop that
contain eltrombopag olamine.

By the term “co-administering” and derivatives thergof as
used herein is meant either simultaneous administration or
any mannér of separate sequential administration of granules
and/or a solid oral pharmaceutical dosage form of the present
invention and a further active ingredient or ingredients,
known to treat thrombocytopenia, including chemotherapy-
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induced thrombocytopenia and bone marrow transplantation
and other conditions with depressed platelet production. The
term further active ingredient or ingredients, as used herein,
includes any compound or therapeutic agent known to or that
demonstrates advantageous properties when administered
with TPO or a TPO mimectic. Preferably, if the administration
is not simultaneous, the compounds are administered in a
close time proximity to each other. Furthermore, it does not
matter if the compounds are administered in the same dosage
form, c.g. one compound may be administered topically and
another compound may be administered orally.

Examples of a further active ingredient or ingredients for
usc in combination with the presently invented formulations
include but are not limited to: chemoprotective or myelopro-
tective agents such as G-CSF, BB10010 (Clemons et al.,
Breast Cancer Res. Treatment, 1999, 57, 127), amifostine
(Eithyol) (Fetscher et al., Current Opinion in Hemat., 2000, 7,
255-60), SCF, I1.-11, MCP-4, 11.-1-beta, AcSDKP (Gaudron
ctal, Stem Cells, 1999, 17, 100-6), TNF-a, TGF-b, MIP-1a
(Egger ct al., Bone Marrow Transpl., 1998, 22 (Suppl. 2),
34-35), and other molecules identified as having anti-apop-
lotic, survival or proliferative properties.

By the term “granules™ and derivatives thereof, as used
herein refers to formulated particles that comprise eltrom-
bopag olamine, diluents that are substantially free of coordi-
nating metals and/or that are substantially {ree of reducing
sugars, and suitably also binders and/or lubricants and/or
disintegrants such that the particles are suitable for utilization
in preparing solid oral pharmaceutical dosage forms. Itis also
possible to administer the granules directly to a subject in
nced thereof as a medicament. However, it is anticipated that
the granules are most appropriately utilized in the preparation
of solid oral pharmaceutical dosage forms as indicated above.

By the term “solid oral pharmaccutical dosage form” and
“solid dosage form™ and derivatives thereof, as used herein
refers to a final pharmaceutical preparation that comprises
cltrombopag olamine, such tablets, capsules, pellets, loz-
enges and powders (including coated versions of any of such
preparations) that are suitable for in vivo administration.

Suitably, the granules and solid oral pharmaceutical dos-
age forms of the present invention comprise cltrombopag,
olamine, a diluent (also known as filler or bulking agent), and
stiitably also a binder and/or a lubricant and/or a disintegrant.
Thosc skilled in the art will recognize that a given material
may provide one or more functions in the tablet formulation,
although the material is usually included for a primary func-
tion. The percentages of diluent, binder, lubricant and disin-
tegrant provided herein and in the claims are by weight of the
lablet.

Diluents provide bulk, for example, in order to make the
tablet a practical size for processing. Diluents may also aid
processing, for example, by providing improved physical
properties such as flow, compressibility, and tablet hardness.
Because of the relatively high percentage of diluent and the
amount of dircct contact between the diluent and the active
compound in the typical pharmaceutical formulation, the
interaction of the diluent with the active compound is of
particular concern to the formulator. Examples of diluents
suitable for gencral usc include: water-soluble fillers and
watcer-insoluble fillers, such as calcium phosphate (e.g., di
and tri basic, hydrated or anhydrous), calcium sulfate, cal-
cium carbonate, magnesium carbonate, kaolin, spray dricd or
anhydrous lactose, cellulose (e.g., microcrystalline cellulose,
powdered cellulose), pregelatinized starch, starch, lactitol,
mannitol, sorbitol, maltodextrin, powdered sugar, compress-
ible sugar, sucrose, dextrose, and inositol. The diluents that do
not contain coordinating metals and diluents that are non-

20

25

30

35

40

45

50

55

60

65

6

reducing sugars are suitable for tablets of the current invén-
tion. Suitable diluents for use in this invention include micto-
crystalline cellulose, powdered cellulose, pregelatinized
starch, starch, Jactitol, mannitol, sorbitol, and maltodextrin.
Unsuitable diluents include calcium phosphate (e.g., di andgri
basic, hydrated or anhydrous), calcium sulfate, calcium car-
bonate, magnesium carbonate, kaolin, and spray dried or
anhydrous lactose. In one embodiment of the present inven-
tion, the diluent is composed of one or both of Mannitol ahd
microcrystalline cellulose.

The granules and solid oral pharmaceutical dosage foris
of the present invention typically comprise from about 25%o
about 89%, of one or more diluents.

One aspect of the present invention comprises granules
wherein the granules are formulated vsing a diluent or dilu-
ents that are substantially free of coordinating metals and/or
that are substantially free of reducing sugars.

One aspect of the present invention comprises solid or'll
pharmaceutical dosage forms wherein the solid dosage forms
are formulated using a diluent or diluents that are substan-
tially free of coordinating metals and/or that are quhelamlally
free of reducing sugars.

One aspect of the present invention comprises pharmaceu-
tical tablets, wherein the tablets are formulated using a dilueft
or diluents that are substantially free of coordinating mclah
and/or that are substantially frec of rcducmg sugars. i

One aspect of the present invention comprises phdnnac.cu-
tical capsules, wherein the capsules are formulated uqmgta
diluent or diluents that are substantially free of coordinating
metals and/or that are substantially free of reducing sugars,

Binders impart cohesive properties to the powdered mat(%-
rial. Examples of binders suitable for use in the present inver-
tion include: starch (e.g., paste, pregelatinized, muci]agc),
gelatin, sugars (e.g., sucrose, glucose, dextrose, molasses,
lactose, dextrin, xylitol, orhilol), polymethacrylates, natural
and 9ynthchc gums (e.g., acacia, alginic acids and sall%
thereof such as sodium alginate, gum tragacanth, Irish moss
extract, panwar gum, ghatti gum, guar gum, zein), cellulose
derivatives {such as carboxymethyl cellulose and salts
thereof, methyl cellulose (MC), hydroxypropyl methyl cellu-
lose (HPMC), hydroxypropyl cellulose (HPC), hydroxyethyl
cellulose (IMEC) and ethyl celtulose (EC)], polyvinylpyrroli-
done, Veegum, larch arabogalactan, polyethylene glycol,
waxes, water, alcohol, magnesium aluminum silicate, and
bentonites. In one embodxmem of the present invention, thc
binder comprises polyvinylpyrrolidone (PVP).

The granules and solid oral pharmaccutncal dosage form§
of the present invention typically comprise up to about 8%
binder. The formulations suitably comprise up to about 5%,
suitably up to about 2% binder.

Lubricants are generally used to enhance processing, 10#
example, to prevent adhesion of the formulation material 19
manufacturing equipment, reduce interparticle friction
improve rate of flow of the formulation, and/or assist ejection
of the formulations from the manufacturing equipment,
Examples of lubricants suitable for use in the present invens
tion include: talc, stearates (e.g., magnesium stearate, cal:
cium stearate, zinc stearate, palmitostearate), stearic acid;
hydrogenated vegetable oils, glyceryl behanate, polyethylene
glycol, ethylene oxide polymers (e.g., CARBOWAXes), lig-
uid paraffin, sodium lauryl sulfate, magnesium lauryl sulfate,
sodium oleate, sodium stearyl fumarate, DL-leucine, and;
silica derivatives (e.g., colloidal silicon dioxide, colloidal
silica, pyrogenic silica, and hydrated sodium silicoalumi-:
nate). In one embodiment of the present invention, the lubri-
cant comprises magnesium stearate. :
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The granules and solid oral pharmaceutical dosage forms
of the present invention typically comprise up to about 2%
lubricant. The formulations suitably comprise up to about
1.5%, suitably up to about 1% lubricant.

Disintegrants are employed to facilitate breakup or disin-
tegration of the formulation after administration. Examples of
disintegrants suitable for use in the present invention include:
starches, celluloses, gums, crosslinked polymers, and effer-
vescent agents, such as corn starch, potato starch, pregelati-
nized starch, modified corn starch, croscarmellose sodium,
crospovidone, sodium starch glycolate, Veegum HV, methyl
cellulose, microcrystalline cellulose, cellulose, modified cel-
lulose gum (e.g., Ac-Di-Sol R), agar, bentonite, montmoril-
lonite clay, natural sponge, cation exchange resins, ion
exchange resins (e.g., polyacrin potassium), alginic acid and
alginates, guar gum, citrus pulp, carboxymethylcellulose and
salts thereof such as sodium lauryl sulfate, magnesium alu-
minum silicate, hydrous aluminum silicate, sodium bicarbon-
ate in admixture with an acidulant such as tartaric acid or
citric acid. In one embodiment of the present invention, the
disintegrant is sodium starch glycolate.

The granules and solid oral pharmaceutical dosage forms
of the present invention typically comprise an amount from
4% to about 12% disintegrant. The formulations suitably
comprise from about 6% to about 10%, suitably from about
7% to 9% disintegrant.

The solid oral pharmaceutical dosage forms, suitably tab-
lets, suitably capsules, of the present invention will typically
be sized up to 1 gram, e.g., from about 0.01 gram to about 0.8
gram. These solid dosage forms typically comprise from
about 5 mg to about 900 mg of eltrombopag olamine per
dosage form. In suitable embodiments, the solid dosage
forms comprise from about 5 to about 200 mg eltrombopag
olamine (e.g., in an about 100-800 mg dosage form). Tablet
formulations of the invention may have a variety of shapes,
including diamond, modified capsule, modified oval, and
hexagonal, and may optionally have a tilt.

Tablets

The choice of particular types and amounts of excipients,
and tabletting technique employed depends on the further
properties of eltrombopag olamine and the excipients, e.g.,
compressibility, flowability, particle size, compatibility, and
density. The tablets may be prepared according to methods
known in the art, including direct compression, dry granula-
tion, fiuid bed granulation, and wet granulation, and the type
of excipients used will vary accordingly. It has been found
that wet granulation is particularly suitable for providing high
strength, low breakage tablets comprising relatively high
concentrations of eltrombopag olamine (e.g., about 40% or
more), on a scale suitable for commercial production. Suit-
able wet granulated tablets of the invention comprise granules
comprising eltrombopag olamine and one or more of fillers,
binders and disintegrants, wherein the granules are mixed
with additional filler, binder, disintegrant and/or lubricant to
form a compression mixture that is compressed to form tab-
lets.

Included in the present invention are pharmaceutical com-
positions in tablet form, suitably prepared on a commercial
scale, that comprise eltrombopag olamine, wherein the tablet
is made by a wet granulation process using a diluent or dilu-
ents that are substantially free of coordinating metals and/or
that are substantially free of reducing sugars. Also included in
the present invention are such pharmaceutical compositions
that contain a film coat, wherein the film coat contains no
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coordinating metals, or only an amount of coordinating metal
approximately equal to or less than 0.025 parts of Compound

Also included i‘n the present invention are pharmaceutical
compositions that comprise eltrombopag olamine, wherein
the tablet is made by a wet granulation process, suitably ona
comunercial scale} using a diluent or diluents that are substan-
tially free of coordinating metals and/or that are substantially
free of reducing sugars, and about 90% of the eltrombopag
olamine particles have a particle size greater than 10 micron
but less than 90 micron.

Also included in the present invention are pharmaceutical
compositions that comprise eltrombopag olamine, wherein
the tablet is made by a wet granulation process, suitably ona
commercial scale, using a diluent or diluents that are substan-
tially free of coordinating metals and/or that are substantially
free of reducing sugars, and about 90% of the eltrombopag
olamine particles have a particle size greater than 10 micron
but less than 90 micron, suitably greater than 20 micron but
less than 50 micron.

Also included in the present invention are pharmaceutical
compositions that comprise eltrombopag, olamine, wherein
the tablet is made by a wet granulation process, suitably ona
commercial scale, using a diluent or diluents that are substan-
tially free of coordinating metals and/or that are substantially
free of reducing sugars, and about 50% of the eltrombopag
olamine particles have a particle size greater than 5 micron
but less than 50 miicron, suitably greater than S micron but less
than 20 micron. |

In one embodiment of the present invention, the tablets of
the present inverition comprise:

(i) from about 2% to about 65% eltrombopag olamine;

(ii) from about 25% to about 89% of diluent;

(iii) up to about 8% binder, suitably up to about 5%, suit-

ably up to about 4%;

(iv) up to about 2% lubricant, suitably up to about 1.5%,

suitably up to about 1%; and

(v) from 4% to about 12% disintegrant, suitably 6% to

10%, suitably from 7% to 9%.

Suitable wet granulated tablets comprise, by weight of the
tablet, from about 10% to about 95% of eltrombopag olamine
active intragranules and from about 5% to about 90% of
external excipients; wherein the eltrombopag olamine active
intragranules comprise, by weight of the intragranules:

(1) from about 2% to about 88% eltrombopag olamine;

(i1) from about 10% to about 96% diluent;

(iii) from about 2% to about 5% binder; and

(iv) optionally from 0% to about 4% disintegrant;
and wherein the external excipients comprise, by weight of
the tablet:

(i) from 0% to about 70% diluent;

(1i) from abolit 0.25% to about 2%, suitably from about

0.25% to about 1.25% lubricant; and

(iii) from 4% to about 10% disintegrant.

In the foregqing embodiments, the diluent is suitably 4
combination of 'mannitol and microcrystalline cellulose, the
non-reducing sugar is suitably mannitol, the binder is suitably
polyvinylpyrolidone, the lubricant is suitably magnesium
stearate, and the disintegrant is suitably sodium starch glyco
late. Suitably, the intragranule filler is a mixture of mannito
and microcrystalline celiulose and the external filler is micro
crystalline cellulose.

In one embodiment of the current invention, tablets aji
coated with a film coat formed from an aqueous film co
composition. Aqueous film coat compositions suitable forus¢
in the present invention comprise a film-forming polymer,

water as a vehic‘le, and optionally one or more adjuvants such
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as arc known in the film-coating art. When the film coat
contains a coordinating metal, as used herein, the amount of
coordinating metal is approximately equal 1o or less than
0.025 parts of Compound B.

The film-forming polymer is selected to form coatings with
mechanical properties (e.g., mechanical strength, flexibility)
suitable to meet performance requirements, such as those
required by the intended use environment (e.g., dissolution
profile in gastrointestinal fluids), and/or use (e.g. solution
viscosity). Fxamples of suitable film-forming polymers
include cellulosic polymers (e.g., cellulose ethers such as
HPMC, HPC, MC, EC, HEC, CAP, sodium ethyl cellulose
sulfate, carboxymethyl cellulose and the like); polyvinyipy-
rolidone; zein; and acrylic polymers (e.g., methacrylic acid/
methacrylic acid ester copolymers such as methacrylic acid/
methylmethacrylate copolymers and the like). Cellulosic
polymers are preferred in the present invention, especially
ccllulosic ethers and more especially HPMC and HPC. The
polymers are typically provided in either aqueous or organic
solvent based solutions or aqueous dispersions. However, the
polymers may be provided in dry form, alonc or in a powdery
mixture with other components (e.g., a plasticizer and/or
colorant), which is made into a solution or dispersion by the
uscr by admixing with the aqueous vehicle.

The aqueous film coat composition further comprises
watcr as a vehicle for the other components, to facilitate their
delivery to the tablet surface. The vehicle may optionally
further comprise one or more water soluble solvents, e.g.,
alcohols (e.g., methanol, isopropanol, propanol) and ketones
(e.g., acetone). The skilled artisan can select appropriate
vehicle components to provide good interaction between the
film-forming polymer and the vehicle to ensure good film
properties. In  general, polymer-vehicle interaction is
designed (o0 yield maximum polymer chain extension to pro-
duce films having the greatest cohesive strength and thus
mechanical properties. The components are also sclected to
provide good deposition of the film-forming polymer onto the
tablet surface, such that a coherent and adherent film is
achicved.

The aqueous film coating composition may optionally
comprise one or more adjuvants known in the an, such as
plasticizers, colorants, detackifiers, secondary film-forming
polymers, flow aids, surfactants (e.g., to assist spreading),
maltodextrin, and polydextrose.

Plasticizers provide flexibility to the film, which may
reduce film cracking and improve adhesion to the tablet.
Suitable plasticizers will generally have a high degree of
compatibility with the film-forming polymer and sufficient

permanence such that the coating properties are generally

stable. Examples of suitable plasticizers include glycerin,
propylene glycol, polyethylene glycols (e.g., molecular
weight from 200 to 20,000, including, Union Carbide’s PEG
400, 4000, 6000, 8000, and 20,000), glycerin triacetate (aka
triacetin), acctylated monoglyceride, citrate esters (e.g., tri-
cthyl citrate, acetyl (ricthy] citrate, tributyl citrate, acetyl
tributyl citrate), phthalate esters (c.g., diethyl phthalate), min-
cral oil and hydrogenated glucose syrup. In one embodiment
of the present invention, the plasticizer is chosen from poly-
cthylene glycols, triacetin, propylene glycol, glycerin, and
mixtures thereof.

The aqueous film coat composition suitably comprises one
or more colorants. In addition to enhancing esthetic appeal,
the colarant provides product identification. Suitable colo-
rants include those approved and certified by the FDA,
including FD&C and D&C approved dyes, lakes, and pig-
ments, and titanium dioxide, provided that the film coat con-
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tains no coordinating metals, or only an amount of coordinat-
ing metal approximately equal to or less than 0.025 parts of
Compound B. ‘

Suitably, the colorant comprises one or more coloring
agents selected from the group consisting of red iron oxides,
red dyes and lakes, yellow iron oxides, ycllow dyes and lakes,
titanium dioxide, and indigo carmine. For example, the cblo-
rant may be selected to provide a light beige shade,, for
example consisting eqsentlally of a) red iron oxide, red dye
and/or red lake, b) yellow iron oxide, yellow dye, and/or
yellow lake, and c) titanium dioxide. Alternatively, the cdlo-
rant may be selected to provide a pink shade (e.g., consisting
csscntially of titanium dioxide and red iron oxide, red dye
and/or red lake); a light green shade (e.g., consisting essen-
tially of ycllow iron oxide, yellow dye and/or yellow lakc
indigo carmine, and titanium dioxide); a light blue ehadc
(e.g., consisting essentially of titanium dioxide and mdlgo
carmine); oran orange shade (e.g., consisting of essenually of
titanium dioxide and sunset yellow).

The above mentioned colorants that contain a coordinating
metal are acceptable at a level approximately equal to or less
than 0.025 parts of Compound B. |

In suitable alternative embodiments, the aqueous film coat-
ing campasition for use in the current invention compnecs

(i) a cellulosic film-forming polymer; and

(ii) a plasticizer. i

Suitably, such compositions further comprise a colorant.
Such compositions may optionally further comprise one or
more additional adjuvants such as a detackifier, flow ald
surfactant, and secondary film-forming polymer.

Examples of optional detackifiers include lecithin, stcaric
acid, mineral oil, modified derivatized starch, tapioca dextrin,
and polycthylcnc glycol. Examples of optional sccondary
film-forming polymers include sodium alginate, propylcnc
glycol alginate, and polyvinylpyrrolidone. Examples of
optional surfactants include dioctyl sodium sulfosuccinate
and polysorbate 80. Examples of optional flow aids mcludc

talc, fumed silica, bentonite, hydrogenated vegetablc 0119
stearines, and waxes.

The aqueous film coat composition will typically comprige
from about 5% to about 25%, suitably about 5% to about
20%, coating solids in the vehicle. In suitable embodiments,
the solids typically comprise from about 25% to about 70%,
suitably about 60% to about 70% film-forming polymer,
about 5% to about 10%, suitably about 6% to about 8%,
plasticizer, and about 20% to about 35% colorant, by weight.

A number of suitable aqueous film coating compositions
are commercially available. The aqueous film coat composi-
tion may be provided in the form of a solution or dispersion.
Alternatively, the composition may be provided in a dry fonn
that can be combined with the vehicle components accordmg
to supplier instructions prior to coating the tablet. Suitably,
aqueous film coating compositions are those commercially
available from Colorcon, Inc. of West Point, Pa., under thé
trade name OPADRY and OPADRY II (nonlmmmg cxamplcs
include Opadry YS$-1-7706-G  while, Opadry Yellow
038392357, Opadry Blue 03B90842). These compositions ar¢
available as dry film coating compositions that can be diluted
in water shortly before use. OPADRY and OPADRY II for:
mulations comprise a cellulosic film forming polymer (e.g;
HPMC and/or HPC), and may contain polydextrose, mallo-
dextrin, a plasticizer (e.g., triacctin, polyethylenc g]ycol),
polysorbate 80, a colorant (e.g., titanium dioxide, one or more
dyes or lakes), and/or other suitable ﬁlm-formmg polymers:
(¢.g., acrylate-methacrylate copolymers). Suitable OPADRY!
or OPADRY II formulations may comprise a plasticizer and
one or more of maltodextrin, and polydextrose (including buti
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not limited to a) triacetin and polydextrose or maltodextrin or
lactose, or b) polyethylene glycol and polydextrose or mal-
todextrin).

The tablets are also suitably coated to provide a uniform
coating without speckling. The tablets are typically coated to
provide a dry tablet weight gain of from about 2 to about 5%,
suitably about 3 to 4%.

The uncoated tablet cores are coated with the aqueous film
coating composition by methods well known in the art using
commercially available equipment (e.g., Thomas Accela-
Cota, Vector Hi-Coater, Compu-Lab 36). In general, the pro-
cess usually involves rolling or tumbling the tablets in a pan,
or suspending the tablets on a cushion of air (fluidized bed),
and intermittently or continuously (preferably continuously)
spraying a fine mist of atomized droplets of the coating com-
position onto the tablets, the droplets wetting, spreading and
coalescing on the surface of the tablets to form an adherent
and coherent film coating. The tablets are typically heated to
about 40 to 50° C., suitably about 45 to 50° C,, e.g., by air
having a temperature of up to about 75° C., suitably about 65
to 70° C.

Process of Making the Tablet

Pharmaceutical tablets of the invention that are wet-granu-
lated can be prepared by a process comprising the steps of:
1) preparing the granules; which comprises the steps of:

a) mixing together the dry materials comprising eltrom-
bopag olamine, a diluent, a binder, and optionally a
disintegrant for a time sufficient to homogenize the
materials;

b) adding a granulating fluid to the mixture of dry materi-
als, preferably while mixing;

¢) mixing the granulating fluid with the mixture of dry
materials for a granulating time sufficient to generally
uniformly wet the dry materials, so as to form wet gran-
vles;

d) wet-milling the wet granules;

€) drying the wet-milled granules to form dry granules; and

f) dry milling the dry granules to form granules of desired
size;

1I) preparing the tablet; which comprises the steps of:

a) mixing the granules prepared in step I) f) with external
excipients comprising a filler, a lubricant and a disinte-
grant for a time sufficient to homogenize the granules
and external excipients; and

b) compressing the mixture comprising the granules and
external excipients to form a tablet.

Suitably, the tablets are further film-coated, especially

aqueous film-coated.

In preparing wet-granulated granules, the dry materials
may be mixed with suitable equipment such as known in the
art (e.g., Niro-Fielder Blender/Granulator, Bear Varimixer,
Key High Shear Mixer/Granulator) for a time sufficient to
homogenize the materials, e.g., for about 3 minutes.

The granulating fluid is then added to the dry mixture,
preferably while mixing. The granulating fluid is suitably
water, although may alternatively be comprised of water in
admixture with one or more of binders such as PVP and
HPMC, from about 10 v/iw % to about 30 v/iw % of the
granulating fluid, based on the total wet granulation mixture,
is suitably used. The granulating fluid and dry materials may
be mixed using suitable equipment such as known in the art
(e.g., Niro-Fielder Blender/Granulator, Bear Varimixer, Key
High Shear Mixer/Granulator) for a total time sufficient to
generally uniformly wet the dry material so as to form wet
granules, suitably for about 3 to about 15 minutes. Typically
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the fluid is added to the dry material with mixing over a period
of about 1 to about.15 minutes, then the total batch is mixed
for an additional time (post-granulating fluid-addition time),
of about 0.5 minutes to about 6 minutes.

In a suitable cmbodiment, about 10 v/w % to about 30 v/w
% granulating fluid and a post-granulating fluid-addition
granulating time of about 6 minutes or less is used. Suitably,
about 24 v/w % granulating fluid and a post-granulating fluid-
addition granulating time of less than 3 minutes is used, e.g.,
about 2.5 minutes. Suitably, about 16 v/w % granulating fluid
and a post-granulating fluid-addition granulating time of
more than 2.5 minutes is used, e.g., about 4 minutes.

The wet granules are then wet-milled by methods such as
are known in the art for providing a generally uniformly sized
wet mass (such thqt the granules dry relatively evenly). Suit-
able wet-milling techniques may involve screening (e.g.,
manual screens), comminuting mills (such as a Co-mil,
including but not limited to a 0.375" screen), or extruders.

The wet-milled granules are dried by methods such as are
known in the art for providing generally uniform drying, to a
low residual amount of granulating fluid (preferably about
0.5% to about 1.0%). Fluid bed dryers are suitable drying
equipment.

The dried granules are then dry-milled using known meth-
ods to provide generally uniformly sized granules (unimodal
distribution), suitdbly having a mean particle diameter of less
than 240 microns (found to provide improved content unifor-
mity). Suitable dry-milling equipment includes Co-mils,
including but not limited to having a 0.094" screen.

Suitably the granules and the dry materials of the compres-
sion mix are generally unimodal in size distribution, in order
to facilitate formation of a homogeneous mix and to mitigate
possible segregation of the mix after blending. If necessary,
the dry materials may be pre-screened to provide the desired
particle size distribution. Screening of the lubricant may be
particularly useful to deagglomerate the lubricant.

In preparing thie compression mixture, the granules, filler,
and disintegrant are mixed over a suitable period of time,
about 5 to 15 minutes. Lubricant is then added and mixed for
a suitable period of time, about 1 to 4 minutes. The mixture is
then compressed into tablets using presses such as are known
in the art (e.g., rdtary tablet press).

It has been found that the above granulating fluid levels,
granulating times, and excipients provide improved process-
ing.

Capsules

The choice of particular types and amounts of excipients,
and capsulation technique employed depends on the further
properties of eltrombopag olamine and the excipients, e.g,,
compressibility, flowability, particle size, compatibility, and
density. The capsules may be prepared according to methods
known in the art, suitably filling a standard two piece hard
gelatin capsule! with eltrombopag olamine admixed with
excipients, suitably filling a standard two piece hard gelatin
capsule with granules prepared according to this invention
suitably on a scale suitable for commercial production. Suit-
able capsules of the invention comprise granules comprising
eltrombopag olamine and one or more of fillers, binders and
disintegrants, wherein the granules are mixed with additiona
filler, binder, di‘sinlegranl and/or lubricant to form a granular
mixture that is filled into capsules.
Included in the present invention are pharmaceutical comt
positions in capsule form, suitably prepared on a commercial
scale, that comprise eltrombopag olamine, wherein the cap-
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sule is made using a diluent or diluents that are substantially
free of coordinating metals and/or that are substantially free
of reducing sugars.

Also included in the present invention are pharmaceutical

14

The invention also provides for the use of eltrom[hopag
olamine in the manufacture of a solid oral pharmaceutical
dosage form of the present invention for use in cnhancmg

platelet production. :

compositions that comprisc cltrombopag olamine, wherein ' The invention also provides for the usc of cltrombopag
the capsule is madc, suitably on a commercial scale, usinga  olamine in the manufacture of a solid oral pharmacgutical
diluent or diluents that are substantially free of coordinating dosage form of the present invention for use in treating throm-
metals and/or that arc substantially free of reducing sugars, bocytopenia.
and .abouy 90% of the cltrombgpag olamine pamfles l?ave a The invention also provides for a solid oral pharmacéutical
particle size greater than 10 micron bllll less than 90 micron. 10 dosage form for use as a TPO mimetic which compriscs
Also included in the present invention are pharmaceutical eltrombopag olamine and a pharmaceutically acceptable car-
compositions that comprise eltrombopag o_lamme, wlu.:rem rier of the present invention. |
the capsule is madc, suitably on a commercial scale, using a ot s . . . -
diluent or diluents that are substantially free of coordinating The m‘ventlon also I?“’Y‘de? forasolid oral phamlaceiutwfll
metals and/or that are substantially free of reducing sugars, 15 dos.age form for use in the treatment of thrombocyto;pem.a
and about 90% of the eltrombopag olamine particles havea  hich comprises eltrombopag olamine and a pharmateuti-
particle size greater than 10 micron but less than 90 micron, cally acceptable carrier of the present invention. )
suitably greater than 20 micron but less than 50 micron. The invention also provides for a solid oral pharmaceptical
Also included in the present invention are pharmaceutical dosage form for use in enhancing platelet production which
compositions that comprise cltrombopag olamine, whercin 20 comprises eltrombopag olamine and a pharmaceutically
the capsule is made, suitably on a commercial scale, using a acceptable carrier of the present invention. L
diluent or diluents that are substantially free of coordinating The invention also provides a process for preparing/solid
metals and/or that are substantially free of reducing sugars, oral pharmaceutical dosage forms containing a diluent or
and about 50% of the eltrombopag olamine particles have a diluents that are substantially free of coordinating mctah
particle size greater than 5 micron but less than 50 micron, 25 and/or that are substantially free of reducing sugars and a
suitably greater than 5 micron but less than 20 micron. therapeutically effective amount of eltrombopag olaﬁnnc
The invented granules and solid oral pharmaceutical dos- which process compriscs bringing eltrombopag, o]ammc into
age forms may be administered in (herapeutically effective association with the diluent or diluents.
amounts to treal or prevent a disease state, ¢.g., as described No unacceptable toxicological effects are expected when
in the above referenced International Applications Nos. PCT/ 30 the compound of the invention is administered in accordance
QSOI/ 16863, PC'I.T/I_ISO3/ 1 62.55.and PCT/US04/013468, the with the present invention. |
d'chmsums of ,thh are herg‘m 1.nc.orporaled by referenqe. I Without further elaboration, it is believed that one sKilled
will b.c rccogmzeq by one 0? S,klu in the art that the optinal in the art can, using the preceding description, utilizé the
quantity and spacing of individual dosages of cltrombopag present invention to its fullest extent. The following
olamine formulations of the invention w11.l be determined by 35 Examples, therefore, are to be construed as merely 1lluslrauvc
the nature and extent of the condition being lrcal.cd and the and not a limitation of the scope of the present inventioh.
particular patient being treated, and that such optimums can
be determined by conventional techniques. It will also be All the excipients utilized herein are standard pharmaceu-
appreciated by one of skill in the art that the optimal course of tical grade excipients available from numerous manuﬁ(l:lur-
reatment, i.¢., the number of doses of cltrombopag olamine 4o 8 Well known to those in the art.
given per day for a defined number of days, can be ascertained
by those skilled in the art using conventional course of treat- EXAMPLES ‘
ment determination tests.
A method of this invention of inducing TPO agonist activ- Examples 1 to 7
ity in humans comprises administering to a subject in need of 45
such activity a therapeutically effective amount of a solid oral i} )
pharmaceutical dosage form of the present invention. Tablet Preparation
The invention also provides for the use of eltrombopag
olamine in the manufacture of a solid oral pharmaceutical Wet granulated, tablets comprising eltrombopag olamine
dosage form of the present invention, and the ingredients in Table 1 were prepared.
TABLE 1 |
Tablet Strength
li
Component 125mg 25mg 25mg S0mg 50mg 75mg 100img
Granules 40% Drug-loaded (39.9)  (197) (197) (159.4) (159.4) (239.1) (318.8)
citrombopag olamine, milled 15.95 319 319 63.8 63.8 95.7 127.6
Microcrystalline celltlose 745 14.9 149 29.8 29.8 44.7 59;6
Mannitol 149 297 297 59.5 595 89.2 1189
Povidone 1.6 3.2 3.2 6.4 6.4 9.6 12,8
Purified water —_ —_ — —
Extra-granular components
Microcrystailine celluiose 119.4 238.8 238.8 159.1 1591 79.3 NA

Sodium starch glycolate

Magnesivim Stearte

14.0 28.0 28.0 28.0 28.0 28.0 276
1.75 3.5 3.5 38 3.5 3.5 38
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TABLE 1-continued
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Tablet Strenpth

Component

125mg 25mg 25mg SOmg 5S0mg

75mg 100 mg

Film-coating components

Purified water — — _ —

Opadry ® white 8.9 14.0 14.0 14.0
Opadry Orange 14.0

Opadry Brown 14.0

Opadry Blue 14.0

Total tablet weight (ng/tablet)  183.9 364 364 364 364 364 364

Granules were prepared by separately weighing and
screening mannitol, microcrystalline cellulose and povidone.

As a general procedure, the ingredients were blended with
the active ingredient and then wet-granulated (in a high-shear
wet-granulator) with purified water. The wet-granule mass
was wet-milled, then dried in a fluid-bed dryer and the dried
granules were milled.

Then extragranular ingredients (microcrystalline cellu-
lose, if needed, and sodium starch glycolate) were separately
weighed, screened and blended with the granules. Magne-
sium stearate was added and blended with the mixture. The
blend was compressed and the tablet cores were then film
coated. The tablets were film coated with an aqueous suspen-
sion of OPADRY film coating preparation.

Example 8

Tablet Preparation

Eltrombopag olamine tablets containing diluents with the
coordinating metal calcium phosphate dibasic anhydrous
were manufactured in a similar manner as described above.
Tablet composition for the tablet coordinating metal diluent is

provided in table 2.
TABLE 2
Tablet Strength
Component 50 mg
Granules 40% Drug-loaded (159.4)
eltrombopag olamine, milled 63.8
Calcium Phopshate dibasic anhydrous 89.3
Povidone 6.4
Purified water —
Extra-granular components
Microcrystalline cellulose 159.1
Sodium starch glycolate 28.0
Magnesium Stearate 3.5
Film-coating components
Purified water —
Opadry ® white 14.0
Total tablet weight (mg/tablet) 364

In FIG. 1, the tablet prepared with no coordinating metal
diluent (indicated as “with non-coordinating metal diluent”)
is a eltrombopag 50 myg tablet generally prepared as described
in Table 1 above and the tablet prepared with the coordinating
metal diluent—Calcium Phosphate dibasic anhydrous—(in-
dicated as “with coordinating metal diluent”) is a eltrom-
bopag 50 mg tablet generally prepared as described in Table
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2 above, Dissolution comparison was performed using USP
Apparatus 11, 50 rpm, in phosphate buffer pH 6.8 containing
0.5% Tween 80.

Example 9

FIG. 2 depicts the effect of AP] particle size distribution on
eltrombopag olamine dissolution. Eltrombopag olamine 75
mg tablets were generally prepared in the manner described
in Example 5, using different particle sizes. The particle size
refers to the particle size of the drug granules used in the
formulation.

Dissolution comparison was performed using USP Appa-
ratus 11, 50 rpm, in phosphate butfer pH 6.8 containing 0.5%
Tween 80.

What is claimed is:

1. A pharmaceutical tablet consisting essentially of:

a) about 127.6 mg of the compound 3'-[(2Z)-[1-(3,4-dim-
ethylphenyl)-1,5-dihydro-3-methyl-5-oxo-4H-pyrazol-
4-ylidene]hydrazino]-2"-hydroxy-[1,1'-biphenyl]-3-
carboxylic acid bis-(monoethanolamine);

wherein,

b) about 90% of the compound particles have a particle size
of greater than 10 micron but less than 90 micron;

c) the tablet is produced on a scale suitable to prepare at
least about 50,000 tablets;

d) the tablet contains from about 25% to about 89% by
weight of one or more excipients selected from the group
consisting of microcrystalline cellulose, powdered cel-
lulose, pregelatinized starch, starch, lactitol, mannitol,
sorbito] and maltodextrin;

e) the tablet is film coated;

{) the tablet contains a disintegrant in an amount from 4%
to about 12% by weight;

¢) the tablet optionally contains a binder in an amount up to
about 8% by weight; and

h) the tablet optionally contains a lubricant in anamount up
to about 2% by weight.

2. A pharmaceutical tablet according to claim 1 wherein:
the tablet contains from about 25% to about 89% by weight of
one or more excipients selected from the group consisting of
microcrystalline cellulose and mannitol.

3. A process for preparing pharmaceutical tablets contain-
ing about 127.6 mg of 3'-[(2Z)-[1-(3,4-dimethylphenyl)-1,5-
dihydro-3-methy]-5-oxo-4H-pyrazol-4-ylidene]hydrazino]-
2'-hydroxy-[1,1'-biphenyl]-3-carboxylic acid bis-
(monoethanolamirne), which process comprises the steps of;

a) admixing:
the compound 3'-[(27)-[1-(3,4-dimethylphenyl)-1,5-di-

hydro-3-methyl-5-oxo0-4H-pyrazol-4-ylidene]hy-
drazino]-2"-hydroxy-[1,1'-biphenyl]-3-carboxylic
acid bis-(monoethanolamine), wherein about 90% of
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the compound particles have a particle size of greater
than 10 micron but less than 90 micron; one or more
excipients selected from the group consisting of
microcrystalline cellulose, powdered cellulose,
pregelatinized starch, starch, lactitol, mannitol, sorbi-
tol and maltodextrin; and

further excipients;

to form a mixture;

b) compressing the mixture into tablets; and

¢) applying a film coating to the tablets;

provided:

the process is carried out on a scale suitable to prepare at
least about 50,000 tablets;

cach tablet contains about 127.6 mg of 3'-[(22)-[1-(3,4-
dimethylphenyl)-1,5-dihydro-3-methyl-5-ox0-4H-
pyrazol-4-ylidene)hydrazino]-2'-hydroxy-[1,1'-biphe-
nyl]-3-carboxylic acid bis-(monocthanolamine); and

each tablet contains from about 25% to about 89% by
weight of one or more excipients selected from the group
consisting of microcrystalline cellulose, powdered cel-
lulose, pregelatinized starch, starch, lactitol, mannitol,
sorbito] and maltodextrin,;

each tablet contains a disintegrant inan amount from 4% to
about 12% by weight;

cach tablet optionally contains a binder in an amount up to
about 8% by weight; and

each tablet optionally contains a lubricant in an amount up
to about 2% by weight.

4. A process according to claim 3 wherein:

each tablet contains from about 25% to about 89% by
weight of one or more excipients selected from the group
consisting of microcrystalline cellulose and mannitol.

5. A pharmaccutical tablct consisting cssentially of;

a) about 127.6 mg of the compound 3'-[(2Z)-[ 1-(3,4-dim-
cthylphenyl)-1,5-dihydro-3-methyl-5-ox0-4H-pyrazol-
4-ylidene]hydrazino]-2'-hydroxy-[1,1'-biphenyl}-3-
carboxylic acid bis-(monocthanclamine);

wherein,

b) about 90% of the compound particles have a particle size
of greater than 10 micron but less than 90 micron;

c) the tablet contains from about 25% to about 89% by
weight of one or more excipients selected from the group
consisting of microcrystalline cellulose, powdered cel-
lulose, pregelatinized starch, starch, lactitol, mannitol,
sorbitol and maltodextrin;

d) the tablet is film coated;

c) the tablet contains a disintegrant in an amount from 4%
(o about 12% by weight;

f) the tablet optionally contains a binder in an amountupto

about 8% by weight; and

g) the tablet optionally contains a lubricant in an amount up
1o about 2% by weight.

6. A pharinaceutical tablet according to claim 5 wherein:

thctablct contains from about 25% to about 89% by weight
of one or more excipients selected from the group con-
sisting of microcrystalline cellulose and mannitol.
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7. A process for preparing pharmaceutical tablets contain-
ing about 127.6 mg of 3-[(2Z)-[1-(3,4-dimethylphenyl)-1,5-
dihydro-3-methyl-5-0x0-4H-pyrazol-4-ylidene]hydrazinp)-
2'-hydroxy-[1,1'-biphenyl]-3-carboxylic acid bis-
(monoethanolamine), which process comprises the steps, ‘of
a) admixing:
the compound 3'-{(2Z)-{1-(3,4-dimethylpheny!)-1 5-xd1-
hydro-3-methyl-5-0x0-4H-pyrazol-4- ylldcnc]hy-
drazino]-2'-hydroxy-{1,1'-biphenyl]-3- carboxyllc,
acid bis-(monoethanolamine), wherein about 90% of
the compound particles have a particlc size of greater
than 10 micron but less than 90 micron; one or mérc
excipients selected from the group consisting of
microcrystalline cellulose, powdered cellulose,
pregelatinized starch, starch, lactitol, mannitol, sorbi-
tol and maltodextrin; and
further excipients;
to form a mixture;
b) compressing the mixture into tablets; and
c) applying a film coating to the tablets;
provided:
cach tablet contains about 127.6 mg of 3'-[(27)-[1-(3, 4-
dimethylphenyl)-1,5-dihydro-3-methyl-5-oxo0-4H- '
pyrazol-4-ylidene]hydrazino]-2'-hydroxy-[1,1'-biphe-;
nyl]-3-carboxylic acid bis-(monoethanolamine); and
cach tablet contains from about 25% to about 89% by
weight of one or more excipients selected from the group
consisting of microcrystalline cellulose, powdered cel-
lulose, pregelatinized starch, starch, lactitol, manmtol
sorbitol and maltodextrin;
cach tablet contains a disintegrant in an amount from 4% td
about 12% by weight; !
each tablet optionally contains a binder in an amount up lo
about 8% by weight; and
each tablet optionally contains a lubricant in an amount up
to about 2% by weight.
8. A process according to claim 7 wherein:
each tablet contains from about 25% to about 89% by
weight ofone or more excipients selected from the group
consisting of microcrystalline cellulose and mannitol.

9. A method of treating thrombacytopenia in a human in

need thereof which comprises administering to such human a

therapeutically effective amount of a pharmaceutical tablet

according to claim 1.

10. A method of treating thrombocytopenia in a human in
need thereof which comprises administering to such human a
therapeutically effective amount of a pharmaceutical tablet
according to claim 2.

11. A method of treating thrombocytopenia in a human in
need thereof which comprises administering to such human a
therapeutically effective amount of a phanmaceutical tablet
according to claim 5.

12. A method of treating thrombocytopenia in a human in
need thereof which comprises administering to such human a
therapeutically effective amount of a pharmaceutical tablet
according to claim 6.



