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Sefior

SUPERINTENDENTE DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

E. S. D.

Re: P1.-F. HOFFMANN-LA ROCHE AG-Solicitud de Patente de Invencion
9 en Fase Nacional PCT para “"ACIDO BISFOSFONICO PARA EL
TRATAMIENTO Y PREVENCION DE OSTEOPOROSIS".-Clase A61P

AR A N A Y e N e e T S e e T A e

19/10.—Expediente numero 04-096.462.-

1. Me refiero al auto dictado por ese Despacho notificado por fijacién en lista

el 14 de Marzo de 2008.

2. Con el fin de responder a las objeciones expuestas por el sefior
Examinador en su Concepto Técnico No. 422 bajo los acépites de Claridad de la
solicitud y Reivindicaciones relativas a un uso o0 a un segundo uso, atentamente
. me permito presentar los siguientes argumentos técnicos y las siguientes
modificaciones hechas en el capitulo reivindicatorio de la presente solicitud,
mediante lo cual no sélo se superan dichas objeciones, sino que ademas se

demuestra en forma contundente la patentabilidad de la presente solicitud.

3. MODIFICACIONES A LA SOLICITUD

Incialmente me permito manifestar que el solicitante de la invencién en
cuestion ha decidido presentar un nuevo capitulo reivindicatorio, el cual estd
compuesto por seis (6) reivindicaciones Cuyo sustento se analiza a

continuacion:

. la nueva reivindicacién 1 estd dirigida a proteger un medicamento
que comprende 100 mg 6 150 mg de un acido bisfosfénico (o una sal
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farmacéuticamente aceptable del mismo) junto con uno o mas
excipientes farmacéuticamente aceptables. Dicha nueva reivindicacion
presenta adecuado sustento en la paginas 6 (lineas 14 a 17) y 14

(lineas 1 a 6) de la memoria descriptiva originalmente presentada.

La nueva reivindicacion 2 define que el acido bisfosféonico mencionado
en la nueva reivindicacién 1 es especificamente el &cido ibandroénico.
Lo anterior presenta pleno sustento, por ejemplo, en la pagina 11
(lineas 17 a 20) de la descripcion de la presente solicitud de patente.

Las nuevas reivindicaciones 3 y 4 se encuentran dirigidas a proteger
un medicamento de acuerdo con las reivindicaciones precedentes, el
cual se caracteriza porque contiene especificamente 100 mg y 150
mg de acido bisfosfénico (o una sal farmacéuticamente aceptable del
mismo), respectivamente. En este caso, es claro que el sustento para
dichas nuevas reivindicaciones es la nueva reivindicacion 1, y por
ende, la materia descrita en la pagina 6 (lineas 14 a 17) de la

descripcion.

La nueva reivindicacién 5 especifica que el acido bisfosfonico (o la sal
farmacéuticamente aceptable del mismo) mencionado en las
reivindicaciones 1 a 4 precedentes es la sal monosodica del acido
ibandrénico monohidrato, de acuerdo a lo establecido en la pagina 13
(lineas 3 a 6) de la memoria descriptiva de la presente solicitud de

patente).

La nueva reivindicacion 6 esta dirigida a proteger un medicamento de
conformidad con lo descrito en las reivindicaciones 1 a 5 precedentes,
el cual adicionalmente esta caracterizado porque es un comprimido
recubierto por una pelicula, cuyo nucleo esta conformado por 100 mg
6 150 mg de un &cido bisfosfonico (o una sal farmacéuticamente
aceptable de este) y uno o mas excipientes escogidos entre: lactosa,
polivinilpirrolidona, celulosa microcristalina, crospovidona, acido
estedrico, dioxido de silicio, hidroxipropil metilcelulosa, o6xido de
titanio, talco y polietilenglicol 6000. Dicha nueva reivindicacion
presenta adecuado sustento en la pagina 14 (lineas 2 a 24) de la

descripcion originalmente presentada.
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En vista de lo anterior, atentamente me permito resaltar que las
modificaciones realizadas al capitulo reivindicatorio de la presente solicitud de
patente no amplian de manera alguna el alcance establecido en la
memoria descriptiva originalmente presentada. En este sentido, es claro
que dichas modificaciones han sido realizadas con el unico fin de cumplir con los

requisitos de patentabilidad estipulados en la Decision 486.

4, CLARIDAD DE LA SOLICITUD

El sefior Examinador ha objetado la claridad de la presente solicitud con

base en los siguientes argumentos:
DESCRIPCION

“"No se encontraron datos comparativos con las composiciones
previamente divulgadas que demuestren su aporte al estado de la

técnica, y el efecto inesperado alcanzado”

En respuesta a lo anterior, atentamente me permito poner en
consideracion del sefior Examinador los siguientes documentos que permiten
demostrar el sorprendente aporte al estado de la técnica brindado por la

materia revelada en la presente solicitud de patente:

. Epstein Solomon; "Ibandronate Treatment for Osteoporosis:
Rationale, Preclinical, and Clinical Development of Extended Dosing
Regimens"; Current Osteoporosis Reports; 2006; 4 (1); 14-20;
(Anexo A)

. Once monthly dosing increases the proportion of patients who
respond to oral ibandronate: 1-year results from MOBILE; J.
Bone Miner. Res.; Res 2004; 19 (Suppl. 1):5447 (Abstract M432);
(Anexo B)

. Monthly oral ibandronate significantly reduces bone resorption
in postmenopausal osteoporosis: 1-year results from MOBILE;
J. Bone Miner. Res.; 2004; 19 (Suppl.1):594 (Abstract F406);
(Anexo C)
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Con respecto al anexo A, considero de especial importancia resaltar los
comentarios realizados por el autor de dicho documento en el tercer parrafo de
las conclusiones (pdgina 19); alli se establece que antes de los estudios
experimentales que condujeron a obtener la sorprendente informacién revelada
en la presente solicitud de patente, se asumia como parte del estado de la
técnica que debido a que los osteoclastos tienen una vida media de entre 2y 3
semanas, dicho rango era el maximo intervalo de tiempo que debia existir entre
la administracion de bisfosfonatos a un paciente en tratamiento. Sin embargo,
en dicho documento se concluye que los estudios con ibandronato han '{uﬂ/
demostrado que el intervalo de dosis puede ser extendido a un (1) mes sin quei ,,,

coy
PR

se vea alterada la eficacia del tratamiento.

Por su parte, con base en los estudios clinicos revelados en el anexo B, los
autores de dicho documento concluyen que la gran mayoria de mujeres a las
que se les administré6 mensualmente 100‘mg 0 150 mg de ibandronato lograron
incrementos  significativos en la densidad mineral O0sea tanto en la espina
lumbar (LS BMD), como en la cadera (HT BMD). Asi, por ejemplo, de acuerdo a
los datos revelados en la tabla 1 de dicho anexo B, es claro que un 91.3% de
pacientes a las que se les administr6 mensualmente 150 mg de ibandronato
mostraron un aumento en la densidad mineral 6sea de la espina lumbar (LS
BMD), mientras que s6lo un 84% de pacientes a quienes se les administro
diariamente 2.5 mg de ibandronato mostraron un aumento en LS BMD.
Asimismo, un mayor porcentaje de pacientes a las que se les administré
mensualmente 100 mg (87.1%) y 150 mg (90.0%) de ibandronato lograron
aumentos substanciales en la densidad mineral ¢sea en la cadera (TH BMD),
pues s6lo un 76.7% de pacientes a las que se les administré diariamente 2.5

mg de ibandronato lograron incrementos similares en TH BMD.

Finalmente, en el anexo C basicamente se revela que la administracion
mensual de 150 mg de ibandronato a pacientes con osteoporosis
postmenopausica suprime marcadamente la magnitud de CTX en suero (enlaces
de coldgeno carboxi-terminal). Como consecuencia de lo anterior, la
administracién mensual de 150 mg de ibandronato suprime rapidamente la
resorcidon 6sea hasta niveles normales luego de tres meses de haber iniciado el
tratamiento, con la caracteristica adicional de que dicha supresion se mantiene

mientras se mantenga el mismo esquema de administracién del medicamento.
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En sintesis, atentamente me permito resaltar ante ese Despacho que los
documentos previamente mencionados muestran claramente que el
medicamento revelado en el nuevo capitulo reivindicatorio de Ia
solicitud de patente en cuestion, esto es, una dosis Ginica mensual de
100 mg 6 150 mg de ibandronato (o una sal farmacéuticamente
aceptable del mismo), presenta marcadas ventajas terapéuticas frente

a las composiciones previamente conocidas en el estado de la técnica, ' ..

las cuales establecen terapias de dosificacion de cantidades mas bajas

de ibandronato administradas en intervalos de tiempo menores.

En este sentido, puede concluirse que: 1) la eficacia terapéutica obtenida
mediante las composiciones de la presente solicitud es tan 0 mas alta que la
obtenida con las dosificaciones ensefiadas en el arte previo; y, 2) la aceptacidén
por parte de las pacientes a un régimen de tratamiento mensual con
ibandronato es mucho mas alta con respecto a la aceptacion dada a un régimen
de tratamiento diario, semanal _“c_)wcj.Uinc“:enal, como consecuencia de las
implicaciones que dichas formas de dosificacion tienen en los efectos laterales
negativos producidos por una administracion recurrente de dicho compuesto

activo.

5. REIVINDICACIONES RELATIVAS A UN USQO O A UN SEGUNDO USO
(articulos 14y 21 D 486)

El sefior Examinador afirma lo siguiente en su Concepto Técnico:

"Las reivindicaciones 1-10, se refieren al uso de los acidos
bisfosfonicos; las cuales no son patentables de acuerdo a los

articulos mencionados de [a normatividad vigente”

Atendiendo a la anterior objecion y tal como se comentd en el numeral 3
del presente memorial, el solicitante de la invenciéon en cuestién ha decidido
presentar un nuevo capitulo reivindicatorio, el cual esta compuesto por seis (6)
reivindicaciones dirigidas exclusivamente a proteger una composicién
(especificamente un medicamento). En este sentido, adicionalmente resulta de
gran importancia resaltar que a lo largo del nuevo capitulo reivindicatorio dicha
composicion se encuentra adecuadamente caracterizada por sus componentes

técnicos.

w 2
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En vista de lo anterior, es claro que dicho nuevo capitulo reivindicatorio
cumple a cabalidad con las disposiciones establecidas en el Articulo 30 de la
Decisién 486, permitiendo de esta manera superar satisfactoriamente las

objeciones realizadas por el sefior Examinador a éste respecto.

6. ANALISIS DE LA NOVEDAD Y EL NIVEL INVENTIVO

De otro lado, si bien el sefior Examinador ain no ha realizado el analisis de
la novedad y el nivel inventivo del nuevo capitulo reivindicatorio de la presente
solicitud de patente, en su Concepto Técnico de manera absolutamente
sorprendente hace referencia a tres documentos citados por un supuesto
"opositor”, cuando es absolutamente evidente que el escrito de "remisidn de
informacioén” presentado el 6 de Octubre de 2006 por parte del Dr. Reyes
Villamizar, apoderado de Tecnoquimicas S.A., fue presentado un afo y cuatro
meses después de expirado el término sefalado por el articulo 42 de la
Decision 486, para que cualquier tercero con legitimo interés presente
oposiciones fundamentadas. Por lo tanto, es evidente que dicho escrito no
puede de ninguna forma ser tenido en cuenta por este Despacho como un
escrito de oposicién, pues no sblo es extemporaneo, sino que nunca fue
notificado a mi representada para dar respuesta al mismo, por no ser

efectivamente una oposicion.

Sin embargo, si aln ese Despacho considera que los tres documentos
citados en el escrito de Tecnoquimicas pudieran Illegar a afectar la
patentabilidad de la presente invencion, a continuacién me permito presentar
una serie de argumentos claros y contundentes que desvirtuan cualquier duda

que pueda llegar a surgir acerca de la patentabilidad de la invencién en estudio.

6.1 Consideraciones con respecto al documento D1

En términos generales, el documento WO 0115703 ensefia métodos
terapéuticos disefiados para inhibir la resorcién 6sea en mamiferos, donde
dichos métodos se caracterizan porque permiten minimizar los efectos
gastrointestina_|_es adversos que generan los métodos terapéuticos conocidos en

el estado del arte.
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Especificamente, dicho documento D1 revela un método para inhibir la
resorcion dsea en mamiferos, que comprende la administracion oral de un
bisfosfonato seleccionado entre alendronato, ibandronato, risedronato y las

sales o ésteres farmacéuticamente aceptables de los mismos, dentro de un

. ) . = . P 4
horario de administracion seleccionado entre: dosis una vez por semana, dosis’) ;-

dos veces por semana, dosis cada dos semanas y dosis dos veces al mes.

Adicionalmente, en D1 se ensefia que una unidad de dosificacién para
inhibir la resorcion ésea en mamiferos comprende entre aproximadamente 3.5
mg y aproximadamente 200 mg de ibandronato (incluyendo las sales o ésteres

farmacéuticamente aceptables del mismo).

Ahora bien, con base en lo anterior y con el danimo de demostrar el
inequivoco cardcter novedoso que presenta la materia revelada en el nuevo
capitulo reivindicatorio de la presente solicitud de patente frente a las
ensefianzas de D1, a continuacibn me permito presentar las siguientes

consideraciones técnicas:

. Tal como se comentd previamente, en la reivindicacion 4 del
documento D1 se ensefia una forma de dosificacion que comprende
entre aproximadamente 3.5 mg y aproximadamente 200 mg de
ibandronato (o0 una de sus sales o ésteres farmacéuticamente

aceptables).

Contrario a esto, el nuevo capitulo reivindicatorio de la solicitud en
cuestion esta dirigido a proteger un medicamento que comprende 100
mg 6 150 mg de la sal monosédica del &cido ibandrénico

monohidrato.

De lo anterior queda claro que mientras D1 revela un rango de
dosificacién (3.5 rr_a_g_w_.a‘gw_gQ‘Q_ﬂmg), en la presente solicitud de
patente se prf;;égen dos ‘c.antidades especificas de principio
activo (100 mg y 150 mg), hecho que ségjdhﬂ las ensefianzas del
Manual Andin”o, constituye un claro e inequivoco factor de novedad de
la materia revelada en la solicitud de patente en cuestion (frente a las
ensefianzas de D1), toda vez que de acuerdo con las disposiciones

establecidas en el mencionado Manual: "Una expresién general no

|
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destruye la novedad de un elemento especifico que cae dentro de

esta expresion”.!

Adicionalmente, de la cuidadosa lectura de D1 es claro que en dicha
anterioridad no se revelan de manera explicita las cantidades
especificas de ibandronato establecidas en la presente solicitud de
patente, y debido a que en el Manual Andino de Patentes también se
establece que: "Para determinar la novedad de la invencién, se debe
comprobar si existen anticipaciones del estado de la técnica que
contengan explicitamente todas las caracteristicas técnicas esenciales
de la invencién. El examen de novedad se efectia comparando
elemento por elemento de la invencion tal como esta definido por las
reivindicaciones con los del estado de la técnica",* es absolutamente
claro que la materia definida en el nuevo capitulo reivindicatorio
presenta un inobjetable cardcter novedoso frente a las ensefianzas

del documento D1.

En conexidén con lo anterior, resulta de gran importancia resaltar que
tanto en algunos apartes de la descripciéon del documento D1, como
en las reivindicaciones 7 a 10 de dicha anterioridad, se mencionan
cantidades especificas de ibandronato (incluyendo sales 6 ésteres del
mismo), las cuales, sin embargo, no so6lo no corresponden a las
cantidades especificamente establecidas en la presente invencion,
sino que se encuentran marcadamente alejadas. En este sentido,
mientras que en D1 se mencionan unidades de dosificacion que
comprenden 35 mg, 40 mg, 45 mg y 50 mg de ibandronato, la
presente solicitud de patente esta dirigda a proteger medicamentos

que comprenden 100 mg 6 150 mg de ibandronato.

De otro lado, a partir de una comparacion basica entre el capitulo
reivindicatorio del documento D1 y el capitulo reivindicatorio de la
presente invencién, es claro que mientras la materia protegida en D1
comprende exclusivamente métodos de tratamiento, el capitulo

reivindicatorio que se remite junto con el presente memorial se

! SECRETARIA GENERAL DE LA COMUNIDAD ANDINA. Manual para el Examen de solicitudes de patentes de
invencién en las Oficinas de Propiedad Industrial de los Paises de la Comunidad Andina. Lima, Per(: 2004;

Pagina: 67.

2 1bid, pagina: 65.
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encuentra dirigido  Unicamente a proteger composiciones

farmaceéuticas.

En vista de lo anteriormente planteado, atentamente me permito
manifestar que la materia revelada en el nuevo capitulo reivindicatorio
de la presente solicitud de patente presenta un inequivoco caracter

novedoso con respecto a las ensefianzas del documento D1.

De otro lado, a partir de la informacién analizada en el numeral 4 del
presente memorial, en referencia a los sorprendentes beneficios mostrados por
las composiciones farmacéuticas reveladas en la solicitud de patente en
cuestién, asi como a partir del cuidadoso analisis de la memoria descriptiva
tanto del documento D1 como de la presente solicitud de patente, es claro que
el nuevo capitulo reivindicatorio que se remite junto con el presente memorial
presenta un inobjetable caracter inventivo con respecto a las ensefianzas que
conforman el estado de la técnica anterior. En este sentido, me permito resaltar

las siguientes consideraciones técnicas:

. En primer lugar, el documento D1 claramente establece un método

para inhibir la resorcién ésea en mamiferos, el cual comprende la -
administracién oral de un bisfosfonato mediante un régimen

seleccionado entre: dosis una vez por semana, dosis dos veces por

semana, dosis cada dos semanas y dosis dos veces al mes.

Sin embargo, dicha anterioridad no revela y tampoco sugiere un
medicamento que comprenda 100 mg o0 150 mg de

ibandronato (6 una sal farmacéuticamente aceptable del mismo) y (- *

que sea administrado como una Unica dosis mensual. Ahora, tal

como se revela en los anexos A, B y C del presente memorial, dicha
diferencia en el régimen de administracion del medicamento permite

la obtencién de marcadas ventajas pues, por un lado, la eficacia

terapéutica obtenida mediante las composiciones de la presente
solicitud es tan o mas alta que la obtenida con las dosificaciones
ensefiadas en el arte previo; y, por otro lado, la aceptacion por parte
de las pacientes a un régimen de tratamiento mensual con
ibandronato es mucho mas alta con respecto a la aceptacién dada a
un régimen de tratamiento diario, semanal o quincenal, como

consecuencia de las implicaciones que dichas formas de dosificacién
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tienen en los efectos laterales negativos producidos por una

administracion recurrente de dicho compuesto activo.

. En conexion con lo anterior, resulta de gran importancia resaltar que

el documento D1 no sugiere de manera alguna la posible:

administraciéon de bisfosfonatos en un réegimen mensual, hecho que
puede explicarse al tener en cuenta la informacién revelada en el
articulo: E. Solomon; Ibandronate Treatment for Osteoporosis:
Rationale, Preclinical, and Clinical Development of Extended Dosing
Regimens"; Current Osteoporosis Reports; 2006; 4 (1); 14-20, en
donde claramente se afirma que previo a la publicacién de la presente
solicitud de patente se asumia como parte del estado de la técnica
que debido a que los osteoclastos tienen una vida media de entre 2 y
3 semanas, éste Ultimo rango era el maximo intervalo de tiempo que
debia existir entre la administracion de bisfosfonatos a un paciente en

tratamiento.

En sintesis, atentamente me permito sefalar que todo lo anteriormente
planteado demuestra el inequivoco caracter novedoso e inventivo que presenta
la materia revelada en la presente solicitud de patente con respecto a las

ensefanzas del documento D1.
6.2 Consideraciones con r e al documento D2

En el articulo cientifico "Ibandronate: a comparison of oral daily doping
versus intermittent doping in postmenopausal osteoporosis” bésicamente se
revela un estudio clinico en el que se comparé la eficacia y seguridad de: 1) una
dosificacién oral intermitente de ibandronato y, 2) una dosificacién oral continua

de ibandronato, en mujeres que padecen osteoporosis postmenopausica.

De manera especifica, en D2 se revelan los resultados de un estudio clinico
en el que se administré una dosis continua diaria de 2.5 mg de ibandronato a
un primer grupo de mujeres, y en el que paralelamente se administré a un
segundo grupo de mujeres una dosis intermitente de 20 mg de ibandronato
Unicamente durante 24 dias, seguido por 9 semanas sin la aplicacion del

medicamento.

10
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Dicho estudio permiti6 concluir basicamente que los regimenes de

administracion continua e intermitente de ibandronato en mujeres que padecen

de osteoporosis postmenopdusica generan cambios equivalentes en la densidad (\

mineral y en la renovacion osea.

Ahora bien, a partir de lo planteado previamente puede concluirse que las
ensefianzas del documento D2 tampoco afectan la novedad de la
materia revelada en el nuevo capitulo revindicatorio de la presente
solicitud de patente, toda vez que en dicha anterioridad de ninguna
manera se revela un medicamento que comprenda 100 mg 6 150 mg de
un bisfosfonato (o una sal farmacéuticamente aceptable del mismo),
junto con excipientes farmacéuticamente aceptables.

De conformidad con lo anterior, me permito resaltar una vez mas que D2
reporta Unicamente un estudio clinico para el tratamiento de la osteoporosis, el
cual de ninguna manera incluye la administracién a las mujeres que hicieron
parte de dicho estudio clinico de un medicamento que comprenda un
bisfosfonato en las cantidades definidas dentro de la presente solicitud de

patente, esto es, 100 mg 6 150 mg de dicho compuesto activo.

De otro lado, con respecto al salto inventivo logrado en el estado de la
técnica por cuenta de la materia revelada en la presente solicitud de patente,
con respecto a las ensefianzas del documento D2, resulta de gran importancia

tener en cuenta las siguientes consideraciones:

. Por un lado, dicha anterioridad ensefa Unicamente terapias de
tratamiento que incluyen la administracién de: 1) dosis diarias de 2.5
mg de ibandronato, 6 2) dosis intermitentes de 20 mg de ibandronato
Unicamente durante 24 dias, seguidos por 9 semanas sin la aplicacion

del medicamento.

Sin embargo, dicha anterioridad no revela y tampoco sugiere un
medicamento que comprenda 100 mg 6 150 mg de
ibandronato (6 una sal farmacéuticamente aceptable del mismo) y
que sea administrado como una Gnica dosis mensual. Ahora, tal

como se ha comentado previamente en el presente memorial, dichas -

modificaciones tanto en la cantidad de dosis de bisfosfonatos, como

11
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en el régimen de administracion, implica la obtencion de

sc)rpre.ndentes ventajas terapéuticas, las cuales de ninguna manera
habrian podido ser sugeridas por una persona versada en la materia
en cuestién, puesto que antes de los estudios experimentales que
condujeron a obtener la informacion revelada en la presente solicitud
de patente se asumia como parte del estado de la técnica que debido
a que los osteoclastos tienen una vida media de entre 2 y 3 semanas,
éste Gltimo rango era el maximo intervalo de tiempo que debia existir
entre la administracion de bisfosfonatos a un paciente en tratamiento

(Ver anexo B).

. Aparte de lo anterior, resulta de gran importancia resaltar que las
caracteristicas técnicas del novedoso medicamento revelado en la
presente solicitud de patente tampoco pueden considerarse obvias
y/o lbgicas por una persona experta en la materia si se tiene en
cuenta que una composicion farmacéutica que comprenda 100 mg 6
150 mg de ibandronato para administracion mensual, ni siquiera
corresponde a la simple suma de las treinta dosis diarias de
ibandronato sugeridas en el estado de la técnica. En este sentido, por
ejemplo, segun las ensefianzas de D2 la dosis diaria corresponde a
2.5 mg, lo cual significa que un paciente tratado bajo ese régimen de
administracion consumiria tan sélo 75 mg mensuales de ibandronato.
Como puede notarse, las caracteristicas técnicas del medicamento
revelado en la presente solicitud de patente implican |Ia
administracion de el 120% 6 el 200% de la dosis de ibandronato
sugerida por el estado de la técnica. Sin embargo,
sorprendentemente se ha encontrado que dichas dosis ofrecen
mayores ventajas para el paciente, tanto en una notable reduccién en

fracturas, como en comodidad y aceptacion.

En vista de lo planteado previamente, atentamente me permito manifestar
que las ensefianzas del documento D2 tampoco afectan la novedad y el nivel
inventivo de la materia revelada en el nuevo capitulo reivindicatorio de la

presente solicitud de patente.
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6.3 Consideraciones con respecto al documento D3

En términos generales, el documento WO 9739755 ensefia composiciones
farmacéuticas para aplicacion oral que contienen ibandronato o una sal

fisioldgicamente tolerable del mismo.

De acuerdo a los autores de dicho documento cada forma de
administracion de dichas composiciones consiste de una seccion interior que
contiene el ingrediente activo, la cual estd rodeada por un revestimiento libre de

ingrediente activo, lo cual permite que éste Ultimo sea liberado rapidamente.

Ahora bien, de lo anterior es claro que dicho documento D3 Unicamente se
limita a ensefiar de manera general composiciones de acido ibandrdénico para
administracion oral. Por lo tanto, es claro que tal anterioridad NO indica de
manera alguna la cantidad de ibandronato contenida en la seccion interior de

dichas composiciones farmacéuticas.

Con base en lo anterior, es decir, debido a que en D3 de ninguna manera
se revela un medicamento que comprenda 100 mg 6 150 mg de un bisfosfonato
(o una sal farmacéuticamente aceptable del mismo), junto con excipientes
farmacéuticamente aceptables, es claro que la materia revelada en el nuevo
capitulo reivindicatorio de la solicitud de patente en cuestién presenta un

inobjetable caracter novedoso frente a las ensefianzas del documento D3.

Aparte de lo anterior, del atento anélisis de la informacion revelada en el
documento D3 es posible concluir adicionalmente que dicha anterioridad no
afecta de manera alguna el caracter inventivo de la materia revelada en la
presente solicitud de patente, toda vez que una persona experta en la materia
técnica en cuestion no encuentra en D3 ensefianza alguna que le sugiera un

medicamento de administracion mensual que comprenda 100 6 150 mg de

ibandronato (o una sal farmacéuticamente aceptable del mismo) junto con

excipientes farmacéuticamente aceptables. Asimismo, es claro que la persona \

experta en-la materia tampoco encontraria obvio el medicamento de la solicitud
de patente en cuestion, debido a que éste no habria podido sugerir las notables
ventajas técnicas y terapéuticas obtenidas a partir de dicha novedosa

composicion, tal como se ha comentado previamente en el presente memorial.

13
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7. CONCLUSION

En virtud de todo lo anterior, atentamente me permito sefalar ante ese
Despacho que de conformidad con las drésticas modificaciones realizadas en el
capitulo reivindicatorio de la presente solicitud de patente, asi como con base
en la informaciéon y los argumentos técnicos presentados para demostrar el
inequivoco caracter novedoso y el sorprendente aporte al estado de la técnica
brindado por la materia revelada en dicha solicitud, es completamente claro que
se han superado las objeciones expuestas por el sefior Examinador, y por lo

tanto, dicha solicitud es merecedora del privilegio de patente solicitado.
8. Anexo al presente memorial me permito presentar:

(a) Recibo numero 08-44,778, expedido por la Superintendencia de
Industria y Comercio, que acredita el pago de las modificaciones

mencionadas;

(b) Copia del nuevo capitulo reivindicatorio compuesto por seis (6)
reivindicaciones, que reemplaza al Capitulo Reivindicatorio
originalmente presentado y en el cual se han realizado Ilas

modificaciones anteriormente mencionadas;

(c) Anexo A: E. Solomon; "Ibandronate Treatment for Osteoporosis:
Rationale, Preclinical, and Clinical Development of Extended Dosing

Regimens"; Current Osteoporosis Reports; 2006; 4 (1); 14-20;

(d) Anexo B: Once monthly dosing increases the proportion of patients
who respond to oral ibandronate: 1-year results from MOBILE; J.
Bone Miner. Res.; Res 2004; 19 (Suppl. 1):5447 (Abstract M432); y

(e) Anexo C: Monthly oral ibandronate significantly reduces bone
resorption in postmenopausal osteoporosis: 1l-year results from
MOBILE; J]. Bone Miner. Res.; 2004; 19 (Suppl.1):594 (Abstract
F406);

14
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9. En vista de lo anterior, ruego a usted proceder a estudiar nuevamente la solicitud
a la luz de las argumentaciones presentadas y conceder el privilegio de patente

solicitado.

Sefior Superintendente,

(S C\}/“/‘

CIA LLOREDA RICAURTE
T.P. 53.215

- \
CIA“LLOREDA RICAURTE

.C. No. 39.690.713 de Usaquén
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REIVINDICACIONES

1. Un medicamento administrado mensualmente de manera
oral, caracterizado porque comprende 100 mg 6 150 mg de un
dcido bisfosfénico o una sal farmacéuticamente aceptable
del mismo, y uno o mds excipientes farmacéuticamente

aceptables.

2. El medicamento de la reivindicacién. 1, en donde el
dcido bisfosfénico es el Acido ibandrdénico o una sal

farmacéuticamente aceptable del mismo.

3. El medicamento de las reivindicaciones 1 y 2, el cual
comprende 100 mg de &cido  bisfosfénico o una sal

farmacéuticamente aceptable del mismo.

4. El medicamento de las reivindicaciones 1 y 2, el cual
comprende 150 mg de &cido bisfosfénico o una sal

farmacéuticamente aceptable del mismo.

5. El medicamento de acuerdo con cualquiera de las
reivindicaciones 1 a 4, en donde el &acido bisfosfénico o la
sal farmacéuticamente aceptable del mismo es la sal

monosddica del acido ibandrénico, monochidrato.

6. El1 medicamento de acuerdo con cualquiera de las
reivindicaciones 1 a 5, caracterizado porgue es un
comprimido recubierto por una pelicula, y en donde el

nicleo del comprimido comprende:

« 100 mg o 150 mg de un &cido bisfosfdnico o una sal
farmacéuticamente aceptable del mismo, de acuerdo

con cualquiera de las reivindicaciones 1 a 5;
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Uno © mas excipientes farmacéuticamente aceptables
gseleccionados del grupo conformade por: lactosa,
polivinilpirrolidona, celulosa microcristalina,
crospovidona, &cido estedrico y didxido de silicio;

Y.

Uno o mas excipientes farmacéuticamente aceptables
seleccionados del grupo conformado por:
hidroxipropil metilcelulosa, oéxido de titanio, talco

v polietilenglicol 6000.
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Introduction

Bone mass is maintained as part of a balance between
bone formation and resorption, In patients with post-
menopausal osteoporosis (PMO), resorption exceeds
formation, resulting in reduced bone mass and a dete-
rioration of bone microarchitecture. Bisphosphonates, at
clinically relevant doses, have been shown to reduce the

rate of bone loss, increase bone mineral density {(BMD),
and reduce fracture risk [1].

The chemical structure of bisphosphonates is similar
to that of inorganic pyrophosphate; however, bisphospho-
nates have a phosphorous-carbon-phosphorous backbone.
Their high affinity for bone is due to a hydroxyl group at
the R’ position that binds to Ca® ions in hydroxyapatite
bone mineral surfaces at sites of osteoclast activity |2|. The
antiresorptive potency of individual bisphosphonates is
determined by their R? side chain constituents [3].

Radio-labeled molecules were used to demonstrate
that bisphosphonates are internalized by osteoclasts
[4,5]. Once inside the osteoclasts, bisphosphonates con-
taining nitrogen in the moiety at the R* position inhibit
osteoclast function predominantly through inhibition
of farnesyl pyrophosphate (FPP) synthase, an enzyme of
the mevalonate pathway [2]. Inhibition of FPP synthase
prevents prenylation of small GTPases such as mem-
bers of the Ras, Rho, Rab, Rac, and Cdc42 subfamilies
[2]. This, in turn, disrupts a variety of cell processes
important for osteoclast function, including cytoskel-
etal rearrangement, membrane ruffling, and intracellular
vesicle trafficking, resulting in osteoclast apoptosis {2,6].
Osteoclast apoptosis is not necessary for inhibition of
bone resorption |7#]. Bisphosphonates also affect bone
formation, mainly through reduction of activation fre-
quency, as evidenced by a reduction in bone formation
surfaces {8-10], but this occurs to a lesser extent than
resorption [1]. The net result of bisphosphonate adminis-
tration is a gain in BMD.

The duration of bisphosphonate action is dependent
on a combination of factors, notably potency, dose,
dosing interval, and bone turnover rate [11se]. It has
been proposed that differences in the degree to which
a bisphosphonate binds to bone are responsible for the
varying persistence of its skeletal actions, affecting
potency and duration of action [11#e,12]. However, this
may not be the case and the potency of inhibition of the
FPP synthase system is considered to be a predominant
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factor [2,13). To facilitate intermittent dosing, a bisphos-
phonate must be biclogically active in sufficient quantity
to inhibit bone turnover for the entire between-dose
interval and potent enough to maintain dosing within a
range that is well tolerated but still effective [14].

Ibandronate is a highly potent, nitrogen-containing
bisphosphonate. The tertiary nitrogen group in the R?
side chain position, coupled with the hydroxyl group in
its R! lateral chain, renders ibandronate approximately
two-fold, 10-fold, 50-fold, and 500-fold more potent than
risedronate, alendronate, pamidronate, and clodronate,
respectively, as measured by bone resorption inhibitory
activity in the arotinoid assay in rats [15]. As mentioned
previously, potency is an important factor in the devel-
opment of simplified dosing regimens with extended
between-dose intervals. In this paper the preclinical evi-
dence for extended dosing along with recently published
clinical trial data in which the therapeutic advantages of
ibandronate, hypothesized during the drug development
process will be reviewed.

Preclinical Data

The World Health Organization has acknowledged the
value of preclinical studies in the development of osteo-
porosis drugs {16]. Currently available bisphosphonates,
notably alendronate, risedronate, and zoledronate, have
been extensively tested in animal models [8,17-25].
In ovariectomized rats and nonhuman primates, these
agents were shown to prevent bone turnover, while
increasing BMD [8,17-21]. Studies in dogs have been
used 1o examine micro-damage accumulation and have
shown that long-term administration with pharmaco-
logic doses of these compounds does not negatively affect
bone quality [22-25].

Ibandronate efficacy has been demonstrated in four
animal models, rat, dog, monkey, and mini-pig (not
included in this review). Food and Drug Administration
(FDA) guidelines recommend that agents for the preven-
tion or treatment ol osteoporosis be tested in two different
species, the ovariectomized rat and a second non-rat
model ][26]. Ovariectomized rats are utilized because
the bone loss observed in this animal model is simijar
to that experienced by postmenopausal women [27]. In
both groups, there is an increase in bone turnover rate,
with an initial phase of rapid bone loss followed-up by a
period with a marked decrease, a higher degree of loss of
cancellous versus cortical bone, and a decrease in calcium
absorption [27]. Both rats and humans respond to treat-
ment with estrogen therapy, tamoxifen, bisphosphonates,
parathyroid hormone, calcitonin, vitamin D, and exer-
cise [27]. The main difference between the two species
is that rats do not undergo menopause during mid-life
followed-up by a period of accelerated bone loss {27]. In
addition, aged ovariectomized rats 8 months or older are
a more appropriate model of PMO than younger, actively

growing rats, By using older rats, ibandronate studies
eliminated potential confounding factors, including
bones that are still actively growing and age-dependent
metabolic activities [28e].

In an initial dose-ranging study, 8-month old ovariec-
tomized or sham-operated rats were (reated immediately
after surgery with daily ibandronate in doses from 0.1
to 30.0 pg/kg or vehicle. Ibandronate dose-dependently
inhibited bone loss, as measured by changes in the radio-
graphic density of the proximal metaphyses of the tibias
[28s]. The optimal dose (the lowest dose that was not
significantly different from the sham-operated solvent
control) was 1 ug/kg/d [28#]. Administering a loading
dose to attain an immediate steady-state level of drug,
did not affect the results [28¢].

In an extension of the study described above, vary-
ing treatment regimens were administered over a period
of 20 to 22 weeks, such that the total cumulative dose
per ovariectomized animal equaled 154 pg/kg [28e]. The
between-treatment intervals were derived by taking into
account the bone remodeling time in rats and findings
that the effects of a single dose of ibandronate lasted 2 to 3
weeks in a model of retinoid-stimulated bone destruction
[15]. The therapy-free intervals were chosen to be one,
two, or three times the length of the bone turnover cycle
in rats [28e]. Animals received 1 week “on” treatment,
followed-up by a therapy-free interval of 2, 4, or 6 weeks
[28e]. After completing the required number of cycles,
the rats received an additional week “on” treatment.
The radiographic densities of femurs from all groups of
treated animals remained equivalent to those of sham-
operated controls [28#]. This pivotal study demonstrated
that the interval between doses could exceed estimated
bone turnover time while maintaining efficacy.

In a follow-up study, 8-month old ovariectomized or
sham-operated rats were treated, 10 weeks after surgery,
with daily subcutaneous ibandronate (0.2 to 25 pg/kg) or
intermittent ibandronate (25 or 125 pg/kg every 25 days)
for 12 months [29]. The 10-week post-surgery interval
allowed for substantial bone loss to accumulate prior to
treatment. Concentrations of ibandronate in bone were lin-
ear with respect to dose, suggesting linear kinetics within
the range administered. The skeletal uptake of ibandronate
was related to total dose, regardless of administration
schedule. Dose-dependent increases were seen in BMD,
trabecular bone volume and trabecular number, load to
failure, and yield loads in long bones and vertebrae [29].

As part of a long-term safety study, 6-week old female
and male Wistar rats were given vehicle or 3, 7, or 15 mg/kg/d
of ibandronate orally by gavage for 104 weeks. Compres-
sive strength, BMD), and stiffness were significantly higher
in ibandronate-treated versus vehicle-treated rats {30].
The doses of ibandronate given to the rats in this study far
exceeded doses given in earlier studies to simulate long-term
therapy. Lifelong administration of ibandronate increased
BMD and maintained or improved bone quality [30].
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Concerns have been discussed relating to long-term
administration of bisphosphonates and the theoretic pos-
sibility the chronic reductions in bone turnover may result
in accumulation of micro-fractures, normally repaired by
bone remodeling, which could cause bone fatigue frac-
tures [31]. Fvidence supporting this concept was reported
in a study involving long-term administration of etidro-
nate in dogs [10]. In contrast, the ibandronate safety
study in rats found significant increases in uitimate load
and stress values with long-term ibandronate treatment
(30]. The results indicate that micro-fracture accumula-
tion and reduced compressive strength of vertebral bodies
did not occur in the rat preclinical trials [30].

[n addition (o rats, dose-response osteoporosis preven-
tion studies with ibandronate were performed in dogs.
Ovariohysterectomized (OHX) dogs were injected subcu-
taneously with vehicle or ibandronate doses ranging from
0.1 to 100 pg/kg/d for 1 month [32]. The dogs given vehi-
cle exhibited a significant decrease in bone volume within
1 month of OMX surgery [32]. Ibandronate, in doses of
greater than or equal to 1 pg/kg/d, was required to prevent
bone loss [32]. No adverse effects on bone structure, for-
mation, or resorption were seen in sham-operated dogs
receiving ibandronate at doses of 1 pg/kg/d [32}].

In a second study that examined osteoporosis treat-
ment in dogs, ibandronate was administered daily and
intermittently for 1 year to OHX dogs 4 months after
surgery (to allow for development of bone loss) [33].
Dogs on the intermittent ibandronate dosing regimen
received the same cumulative dose as dogs receiving
the highest continuous daily dose (3640 pg/kg/d) [33].
Dogs were monitored for 12 months after initiation of
treatment. Ibandronate (14 pg/kg/d or intermittently
dosed) completely reversed bone loss, as measured by
bone volume, to levels similar to baseline values [33].
Intermittent dosing in this study did not significantly
reduce or suppress bone turnover as determined by
histomorphometry and bone mineral properties as mea-
sured by Fourier-transform infrared macrospectroscopy
[33]. Tt was theorized that the 65 pg/kg/d intermittent
dose would be sufficiently potent to suppress bone
resorption while allowing more bone to form during the
treatment-free periods [33].

In a study using a dog model developed to simulate
fracture repair, 24-month old dogs received daily ibandro-
nate, intermittent dosing of ibandronate with 2- to 6-week,
dose-free intervals, or vehicle for 36 weeks {34]. Animals
in the active dosing regimens all received the same lotal
dose of ibandronate over the entire treatment period (252
ng/kg over 36 weeks) [34]. In week 27 or 28, tiny holes
were drilled in the left tibia, and a bone marrow ablation
was performed on the ipsilateral femur [34]. Ibandronate
administration did not quantitatively or qualitatively affect
the initial stage of bone repair healing and it did not affect
the activation of cortical remodeling that occurs during
the second stage of fracture healing [34].

Ibandronate was tested further in non-human primates,
which are the most similar to humans as they have similar
reproductive hormone patterns and menstrual cycles.
Ovariectomized monkeys are considered the best model
for studying the efficacy of anti-osteoporotic drugs
[16]. After ovariectomies, cynomolgus monkeys exhibit
changes in bone mass and turnover similar to what is
observed in postmenopausal women [35,36].

In dose-ranging osteoporosis prevention studies in
monkeys, 66 ovariectomized or sham-operated monkeys
were given intravenous bolus injections of placebo or 10,
30, or 150 pg/kg of ibandronate at 30-day intervals for
16 months [16,37,38]. Doses were chosen based on the
rat and dog studies and were meant to represent a subop-
timal dose, the optimal effective dose, and five times the
optimal dose [38]. Suboptimal dosing (10 ug/kg) of iban-
dronate only partially prevented OVX-induced effects
[37). Thirty pg/kg of ibandronate prevented osteopenia,
while 150 pg/kg of ibandronate increased bone mass
(measured by dual-energy x-ray absorptiometry [DXA]
bone densitometry) and improved bone strength at the
spine and femoral neck (measured by biomechanical
testing of lumbar vertebrae—compression, whole ulnae
in 3-point bending, and femoral neck strength), without
having a negative effect on bone quality [37].

This was the first non-human primate study to use
a bisphosphonate dosing schedule resembling a clini-
cal regimen [11##,37]. Consequently, clinical trials with
bolus intravenous administration of ibandronate every
3 months were initiated [39]. Data from monkeys were
consistent with results obtained in phase II clinical tri-
als [37-39]. Intravenous bolus injections of ibandronate
every 3 months increased lumbar spine BMD by 5.2%
after 12 months in postmenopausal women (2 mg) and
approximately 4% in monkeys (eight monthly doses of
150 pg/ke/dose) [37,39].

Overall, the tesults from animal studies indicated
that oral gavage, subcutaneous, or intravenous admin-
istration of ibandronate with extended dosing intervals
reduced bone turnover, increased BMD, and maintained
bone quality. Findings with all three species were con-
sistent—ibandronate had a dose-dependent effect on
BMD in estrogen-depleted animals. The optimal dose of
ibandronate in rats, dogs, and monkeys was 1 pg/kg/d
administered subcutaneously [28,32,33,37].

Preclinical studies also demonstrated that bone
quality was maintained with long-term administration
of ibandronate, [30,33,34,37] a finding that is necessary
for long-term safety. In rats receiving ibandronate for 104
weeks, bone quality was maintained or improved [30].
In both studies of OHX dogs receiving daily or intermit-
tent ibandronate for 1 year and ovariectomized monkeys
treated with monthly injections of ibandronate for 16
months, histomorphometric analyses demonstrated
that bone structure remained normal [33,37]. The dem-
onstrated efficacy of ibandronate for the prevention and
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treatment of osteoporosis in animal models, coupled
with maintenance of bone quality, provided the basis
for the development of intermittent dosing regimens in
clinical trials.

Phase I and II Studies

Phase [ and II trials were aimed at determining the opti-
mal dose and dosing frequency. Based on initial tests in
rats comparing ibandronate with other bisphosphonates,
the predicted active dose of ibandronate in humans was
estimated to be approximately 0.8 to 1.0 mg/day [15].

The estimated range was expanded, and a placebo-
controlied, dose-finding study was performed in which
womenreceivedibandronateindosesfrom0.25t05.0mg/d
for 12 months [40]. Ibandronate 2.5 mg/d was deter-
mined to be the most effective dose (similar treatment
effects were observed in patients receiving 5.0 mg/d) [40].
Oral daily ibandronate reduced bone turnover markers,
increased total body bone mineral content, and signifi-
cantly increased BMD at the lumbar spine, total proximal
fernur, trochanter, and femoral neck [40].

Similar results were seen in a separate study in which
daily dosing was compared with intermittent dosing (2.5 mg
of oral ibandronate daily or 20 mg oral ibandronate every
other day for the first 24 days out of every 3 months) [41].
Significant reductions in bone markers of resorption and
formation were observed and maintained throughout the
study [41]. Daily and intermittent dosing led to similar
numeric increases in BMD at the lumbar spine, total hip,
trochanter, and femoral neck after 2 years [41].

A review of three ibandronate phase 1l studies noted
that the efficacy achieved with ibandronate was similar
regardless of treatment regimen, whether administered
orally 2.5 mg daily, orally 20 mg every other day for 12
doses every 3 months, or intravenously once every 3
months [42]. There were comparable increases in BMD
and significant reductions in biochemical markers of
bone turnover with all three regimens tested [39-41].

Findings in phase [ and I clinical trials served as the
basis for the development of phase III studies such as the
Oral Ibandronate Osteoporosis Vertebral Fracture ‘Iyial
in North America and Europe (BONE) and the Monthly
Oral Tbandronate in Ladies (MOBILE) trials, which evalu-
ated daily and intermittent dosing ibandronate regimens
in postmenopausal women.

BONE Study

The BONE trial was a 3-year, randomized, double-blind,
placebo-controlled, parallel-group study, and the only
ibandronate trial (o date with a fracture endpoint. Post-
menopausal women (n = 2946) with a BMD T-score of
-2.0 to -5.0 in at least one vertebra (1.1-L4) and one to four
prevalent vertebral fractures (T4-1.4) received placebo or
oral ibandronate 2.5 mg daily or 20 mg every other day

Figure 1. BONE study: incidence of new vertebral [ractures after
3 years for patients dosed with daily and intermittent ibandronate
and placebo.

for 12 doses every 3 months [43#], The primary endpoint
of the study was the rate of new morphometric fractures
with 3 years of treatment. Secondary measures included
the rate of new or worsening vertebral fractures, clinical
vertebral fractures, and clinical osteoporotic nonvertebral
fractures, BMD changes at the lumbar spine and proximal
fernur, changes in levels of bone resorption and formation
markers, and changes in height |43s].

Rate of new vertebral fractures was reduced in patients
taking daily ibandronate (4.79) and intermittent ibandro-
nate (4.9%), compated with placebo (9.6%) (Fig. 1) [43+].
This corresponds to a reduction in the risk for new verte-
bral fractures of 52% (P = 0.0001) and 50% (P = 0.0006)
for daily and intermitient dosing, respectively [43e].
Reductions in the incidence rates of new clinical vertebral
fractures were 2.8% for daily and intermittent ibandronate
dosing, compared with 5.3% for the placebo group [43¢];
relative risk reduction of 49% for daily dosing, and 48%
for intermittent dosing [43#]. [n a post hoc analysis, it was
determined that in higher-risk patients (baseline femoral
neck BMD T-score of < -3.0), there was a reduction in the
relative risk for nonvertebral fractures of 69% (P = 0.013)
and 37% (P = 0.22) for daily and intermittent dosing,
respectively. Significantly more height loss was observed
in patients receiving placebo (5.6 mm} versus 3.9 mm
(P = 0.0005) for daily and 4.7 mm (P = 0.0144) for inter-
mittent dosing. Increases in lumbar spine BMD of 6.5%,
5.7%, and 1.3% were observed for daily, intermittent
dosing, and placebo, respectively [43¢]. Total hip BMD
increased by 3.4% and 2.9% in the daily and intermittent
dosing groups, respectively, while there was a net loss of
0.7% in the placebo group [43#]. Femoral neck BMD was
increased by 2.8% and 2.4% in the daily and intermittent
dosing groups, respectively, with a net loss of 0.6% in the
placebo group [43+]. Trochanter BMD increased by 5.5%,
5.2%, and 0.2% in the daily, intermittent, and placebo
groups, respectively [43e].

Within 3 months and throughout the 3-year study,
there were significant reductions in bone resorption and

L

™




18 Therapeutics

W Daily
W 50 50 mg
100 myg

formation markers in patients on both ibandronate treat-
ment regimens versus placebo. C-telopeptide of type 1
collagen (CTX)/creatinine and N-telopeptide of type |
collagen {NTX)/creatinine were reduced by 65.3% and
68.3% in the daily dosing group and 52.7% and 59.2% in
the intermittent dosing group (P < 0.001 for both groups
vs the placebo group) [44]. Levels of osteocalcin were
reduced by 35.8% in the daily dosing group and 40.9% in
the intermittent dosing group versus 2,1% in the placebo
group (P < 0.001 for both ibandronate groups) [44].

A histomorphometric evaluation of a subgroup of
patients from the BONE study assessed bone quality and
architecture [45]. Patients underwent a transiliac bone
biopsy at month 22 or 34 of treatment. In all cases, newly
formed trabecular bone retained its structure with no
indications of woven bone, marrow fibrosis, or signs of
cellular toxicity {45]. A qualitative assessment found no
impairment in bone matrix mineralization [45].

The BONE clinical trial demonstrated for the first time
that significant fracture efficacy could be achieved with an
intermittently administered bisphosphonate. While the
study demonstrated that intermittent dosing was possible,
the dosing regimen used in the study was not practical.
The MOBILE study was initiated to examine efficacy with a
more simplified dosing regimen (once monthly).

MOBILE Study

The MOBILE trial was a 2-year, randomized, double-blind,
parallel-group, noninferiority, phase III ibandronate
study and was the first bisphosphonate trial to evaluate a
monthly oral regimen. Postmenopausal women (n = 1609)
55 to 80 years of age with osteoporosis (mean lumbar
spine {L2-1.4] BMD T-scores of -2.5 to -5.0) were included.
Baseline assessments for the presence of vertebral frac-
tures were not performed in this trial.

Upon enrollment, participants were randomized to one
of four ibandronate treatment groups—2.5 mg daily, 50+50
mg once-monthly {50-mg dose given for 2 consecutive
days), 100 mg once-monthly, and 150 mg once-monthly.
Results from this study were analyzed after 1 and 2 years.

Figure 2. MOBILE stucly: changes from
baseline in lumbar spine bone mineral density
for patients treated with daily and intermittent
ibandronate at 2 years.

'The primary efficacy endpoint was the percent increase from
baseline in lumbar spine BMD, as measured by DXA after 1
year. $econdary endpoints included measurements of BMD
of the lumbar spine and proximal femur (total hip, femo-
ral neck, trochanter) at 2 years. This information was used
to assess the proportion of patients achieving predefined
increases in the lumbar spine and total hip; measurements
that have previously been identified as being associated with
antifracture efficacy [46,47]. Changes from baseline in serum
C1X (sCTX) concentrations were also measured at 3, 6, 12,
and 24 months.

After 1 year, lumber spine BMD increased in the
daily and monthly dosing groups [48¢]. Noninferiority
was established, given that the lower boundary of each
one-sided 97.5% confidence interval was above the prede-
termined noninferiority margin for each comparison of a
monthly versus the daily dose [48#]. Ilaving demonistrated
noninferiority, further testing was performed, which con-
firmed that the monthly dosing regimens and the 150-mg
dose in particular, were superior to daily dosing [48e].
Lumbar spine BMD measurements increased in all treat-
ment groups after 1 year. Numerically greater increases
were seen in the once-monthly treatment groups com-
pared with the daily dosing group. The largest increase was
seen in patients receiving 150 mg of ibandronate monthly
(4.9% vs 3.9% for daily dosing) [48#]. Increases in BMD
were also seen in the proximal femur (total hip, femoral
neck, trochanter} measurements, with the largest increases
seen in the 150-mg dosing group [48e]. Decreases in sCTX
were comparable in the daily and once-monthly dosing
groups, 67.3% and 75.8% in the daily 2.5- and 150-mg
monthly arms, respectively [48e].

Preliminary analyses of data after 2 years confirm the
conclusions drawn from the first year’s data—monthly
ibandronate dosing is at least as effective as daily dos-
ing for the treatment of osteoporosis [48¢]. Increases in
lumbar spine BMD were observed in the 150-mg once-
monthly and daily treatment groups (6.6% and 5.0%,
respectively) (Fig. 2) {Reginster, Unpublished data). This
represented an increase in BMD from the first year results.
Increases in proximal femur BMD (total hip, 4.2% and



Ibandronate Treatment for Osteoporosis  Epstein 19

2.5%; femoral neck, 3.1% and 1.9%; and trochanter,
6.2% and 4.0% for once-monthly and once-daily, respec-
tively) were also observed. The decreases in sCTX, which
were observed after 3 months, were maintained.

Conclusions

‘The development of extended dosing regimens for
ibandronate was achieved through studies progressing
from nonprimates, to nonhuman primates, to humans.
Animal studies established that it was the cumulative dose
of ibandronate, irrespective of dosing regimen, which was
related to treatment effectiveness. These studies also dem-
onstrated that bone quality was not compromised with
long-term administration. The optimal subcutaneous dose
of ibandronate, as determined in animal studies, was the
equivalent of 1 pg/kg/d. Adjustments in dosing were made
in human studies, which utilized oral administration, to
account for the drug’s low oral bio-availability.

Phase I and II studies determined the appropriate oral
dosing levels and demonstrated the efficacy of ibandro-
nate when administered using various intermittent dosing
schedules in humans. Phase III trials, such as BONE and
MOBILE, confirmed the long-term efficacy of ibandronate
in humans with respect to multiple endpoints, includ-
ing BMD, bone turnover markers, fracture rates, and bone
quality. 1n the MOBILE study, the optimal dosage for once-
monthly administration was determined. Ibandronate (150
mg) is currently the only bisphosphonate approved by the
FDA for once-monthly oral dosing for the treatment and
prevention of osteoporosis. Ibandronate is the first medica-
tion approved for monthly dosing of a chronic condition.

It remains a point of interest to determine the limits
of the length of the between-dose interval. Since osteo-
clasts have a half-life of 2 to 3 weeks, this was believed to
be the longest interval possible between bisphosphonate
dosing. Studies with ibandronate have demonstrated that
the dosing interval can be extended to once-monthly and
beyond with maintenance of efficacy. It has been hypoth-
esized that ibandronate released when the bone surface it
is deposited on is resorbed may still be pharmacologically
active. The limits of the administered doses and between-
dose intervals have yet o be determined.

Results from a crossover trial evaluating patient prefer-
ences for once-weekly alendronate versus once-monthly
ibandronate demonstrated that the majority of patients
prefer the once-monthly regimen because it is “easier to
follow for a long time” (Emkey, Unpublished data). Given
that approximately 50% of patients treated for osteoporo-
sis remain adherent to therapy at 1 year [49,50], strategies
must be advanced to support better adherence for women
with osteoporosis. While many factors impact adherence to
bisphosphonates such as dosing frequency, difficult to toler-
ate side effects, and complexity of the treatment protocol,
it is likely that the reduced medication burden offered by a
once-monthly formulation can have a positive impact.
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FL-ALN to specific markers of fluid-phase endocytosis (TRITC-dextran), adsorptive
endocytosis (wheat germ agglutinin-TAMRA) and receptor-mediated endocytosls (trans-
ferrin-TAMRA). Only TRITC-dextran showed a macked degree of co-localisation with
FL-ALN, suggesting that a major component of BP uptake is mediated by fluid-phase
endocytosis,

Using flow cytometry, J774 cells were found to markedly accumulate FL-ALN within 4
hiours, Consistent with our previous findings, molar excess of the non-N-BP CL.O drmati-
cally inhibited the vesicular uptake of [QOUM FL-ALN, Co-treatment of J774 cells with
FL-ALN and 250uM CLO inhihited uptake of FL-ALN by 90%. This inhibitory effect of
C'LO was not due to inhibition of fluid-phase endocytosis, sinee CLO did not affect the
uptake of FITC-dextran.

Hince BPs are non-hydrolysable anulogues of pyrophoaphate (PP,) we hypothesised that
PP, may also compete with BPs for cellular uptake. Co-treatment of 1774 cells with 250uM
PP, decrensed FL-ALN uptake by 76%. Due to the-high affinity of BPs for divalent ions
(such as Ca™), we investigated whether the inhibitory effect of CLO or PP, was due to Ca"'
chelation. Whilst molar excess Ca?* jons stimulated FL-ALN upmkc 500uM EGTA. (a Ca™
chelator) inhibited FL-ALN uptake by 96%, which wus reversed in the presence of 2mM
Ca™, Supplementation of 250pM CLO or PP, with molar excess (1mM) Ca® partially pre-
vented the inhibitory effect of CLO, but not PP,, on FL-ALN uptake.

‘These ghservations show that cellular uptake of BPs can occur by (luid-phase endocytosis.
However, there appears to he a specifie recognition step prior to endocytosis that is depen-
clent an Ca™ and can be blocked by competilion with PF, or other BPs, such as CLO.

Disclosures: K. Thompson, None.
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Fluvastatin Prevents Bisphosphonate-Induced Vy9V52 T-Cell Activation

and Proliferatlon In Vitro. K, Thompson, M, J. Rogers. Medicine &
Therapeutics, University of Aberdeen, Aberdeen, United Kingdom.

An acute phase response is the major adverse effect of intravenously-ndministered
nitrogen-containing bisphosphonates (N-BPg) and s associated with the activation (TNFo
and [FINy release) and proliferation of the major subset of y,6-T cells in humans (Vy9Va2*
aubset), We, and others, have recently reported that the stimulatory effects of N-BFs on y,8-
T cell proliferation In gultures of human FBMCs are most likely due to inhibition of FPP
synthase, an enzyme in the mevalonate pathway, By this mechanism, N-BPs cauge the
accumulation of upsiream isoprenoid lipids such ns IPP, which then directly activate
Yy9VEL*-T cells, N-BPs, such o5 zoledronic acid (ZOL), stimulate ¥,5-T cell proliferation
in human PBMC cultires with a similar order of poteney to the order of patency for inhibi-
tion of FPP synthase, Mevastatin, by inhibiting HMG-CoA reductase, can abrogate the
stimulatory effects of N-BPs on y,3-T cells by preventing the N-BP-induced aceumulation
of PP,

Treatment of PBMC cultures with 1M ZOL for 7 days caused an ~B-fold increass in the
proportion of 1,5-T cells in the CD3* population. This proliferative effect of ZOL was
decreased by »75% when PBMCs were simultaneously treated with 1uM flyvastatin
¢FLU). Consistent with this, 1uM ZOL caused a marked increase in (he proportion of
VyOVE2*-T cells in the v,5-T cell population from ~70% (+/-9,1%) in nalive cultures to
98.6% (+/-1.6%) after 7 days treatment. Simuitaneous treatment with FLU reduced the
ZOL-induced increase in the proportion of Vy9V82*-T cells lo 86% (+/- 2.9%). The inhib-
itory effect of FLU could be abulished by replenishing cells with mevalonate, suggesting
that FLU prevents V82*-T cell proliferation by inhibiting HMG-CoA reductage and pre-
venting ZOL-induced accurnulation of IPF.

Although the concentration of ZOL used in thig study is similac ta the C,,,, following intra-
venous administration to patients in vive (1pM), plasma concententions decrease rapidly
with a t,, of <2hts, Therefore, the effectiveness of a short pulse of ZOL for inducing 1FNy
relense in PBMC cultures was investigated. A 2he pulse of 1uM ZOL induced & 10,3-fold
(4/-0.7) increase in IFNy relesse from PBMCs after 48hws, A aimultaneous 2hr pulas with
1uM FLU markedly decreased ZOL-induced IFNy release by »70%. When FLU was
present for the entire 48hr period, FLU was only slightly more effective at praventing the
ZOL-induced [FNy release than when present only for the 2hr ZOL pulse, suggesting that
sufficient FLU is intemnatised by PBMCs within a 2hr period to prevent the accumulation
of 1PP resulting from & clinically relevant cxposure to ZOL. Co-administration of FLU
with iniravenous N-BPs may thercfore providc a means for preventing the acute-phase
response I vivo,

Disclosures: K. Thompson, Novartis Pharma AG 2.

M432
Once Monthly aning Increases the Proportion of Patients who Respond to

Oral Ibaudronnte 1-Year Results from MOBILE. R. Emkey' D.
Felsenberg?, 1 ar’, *, . Dumont*, B, Van der Auwera*, R.

R. Recker’. 'Rndmnt Rcsearch Wyomlssmg. PA, USA, *Charite - Campus
Benjamin Frankiin, Berlin, Germany, *Charles University, Prague, Czech
Republic, *F. Hoffmann-La Roche Ltd, Basel, Switzerland, *GlaxoSmithKline,
Collegeville, PA, USA, ®Creighton University, Omsaha, NE, USA,

Studies of antiresorptive agents indicate that 1-year threshold values for treatmcnl-
induced i imcreases in BMD and decreages in BCM predict for antifmcture efficicy. Thands-
ongte (Boniva®) is a potént, nitrogen-contnining BP with antifracture efficacy when given
daity or intermittently? A 2-year, randomized, double-blind, phase If, non-infedority
study (MOBILE) is comparing the efficacy and safety of 50/50mg (singia doses on consec-
utive day), 100mg (single day) and 150mg (single day) monthly oral ibandronate with oral
daily ihandronate (2.5mg: 3-year vertebral fractiure risk reduction: 52%) in 1,609 women
with PMO. After | year, a prespecified analysis examined the proportion of patienls In
each arm achieving increases in: lumbar spine (L.S) BMD above baseline or 6%: tolal hip
(TH) BMD above baseline or 3%; hoth LS and TH BMD above baseling. The proportion of
patients achieving decrenses in sSCTX below defined threshold values was also examined.

5447

After 1 year, the majority of patients achieved increases in LS or TH BMD above baseline
(Table). Compared with the deily arm, sigoificantly more patlents achieved increases
shove baseline in the 150mg arm for LS BMD and the 100mg and 130mg ams for TH
BMD, Likewise, more patients In the 100mg and 150mg arms nchieved substantinl
increases in LS BMD (»6%) and TH (>3%) BMD than in the daily arm, In addition, most
particlpants achleved Increases in both 1.5 and TH BMD above baseline (ps0.001 for
100mg and 150mg vs 2,5mg). In the annlysis of sCTX, a significantly greater proportion of
patients in the 150mg arm consistently nchieved decreases in sCTX of »30%, >50% and
»70%, respectively, compared with the dally arm. In summary, a larger proportion of
women receiving 100mg and 150mg monthly oral ibundronate achieve increases in LS
and/or TH BMD after 1 year versus those receiving daily ibandronate, Moreover, com-
pared with daily, significantly more patients receiving 130mg ibandronnte achieve thresh-
old values for sCTX, .

1. Hochberg MC, et al. J Clin Endoccino] Metah 2002:87:1586-92.

2, Chesnut CH, et al. J Bone Miner Res (In press).

Table, Proportion (%) of participants considered responders to daily or
monthly ibandronate.

Daily Monthly ibandronate

jbandronaie
Relative change (%) in 2.5mg (n=318) 50/50mg 100mg 150mg
BMD (n=330) (n=315) (n=327)
1§ BMD >baseline 24,0 818 86,5 91.3°
LS BMD >6% 24.2 30.5 127 357
'TH BMD >baseline 767 81.9 811t 90.01
TH BMD »3% M9 38.0 3.4 4841
LS BMD + TH BMD 65.7 7352 7.7t 819%
»haseline ’
*p<0.05 vs 2.5mg

1p<£0.001 vs 2.5mg

Disclosures: R. Emkey, F. Hoffmann-La Roche Lid 2.
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Relative Change in Bone Mineral Density Is a Valid Surrogate for
Antifracture Efficacy with Ibandronate. §, Bpsteip', H. Hugs*?, K. M.
Wilson*®, R. G, Schimmer®, "Mt Sinai Medical Center, New York, NY, USA, %,
Levekusen, Germany, *F. Hoffmann-La Roche Ltd, Basel, Switzerland.
Predefined statistical analyses of the findings from recent antifracture studies of oral
and intravenous ibandronate in postmenopausal osteoporosis demonstrate 8 reduction in
tisk of vertebral (racture that is significantly associated with improvements in BMD,? I
light of these positive findings, an additional statistical analysis® was performed to validate
relative change (%) from baseline in BMD ns a surrogate marker for predicting 3-yaar VP
RR with ibandronate (uzing total hip and lumbar spine BMD after 1, 2 and 3 years). The
following criterla were nsed to avaluate surrogacy: (1) BMD i5 affected by treatment; (2)
fracture incidence is affected by treatment; (3) BMD s prognostic for fracture; and (4) the
proportion (p) of the 3-yeur antifracture effect explained by relative change (%) from base-
line in BMD nt each time point, For criteria 1-3, pnrameter estimatea were produced using
simple logistic regression models. Whea the studics were considered sepatately, findings
were variable due to the small sample sizes. However, when the data were pooled, robust
findings were reported, Notably, the criteris for suerogacy (outlined ahave; 1-3) were ful.
filled for all analyzed surrogats endpoints for 3-year VF RR, (Table), In addition, values for
p (criterion 4) Indicated that ralutive change (%) from beseline in total hip and lombar. ;
spine BMD) after 2 and 3 years explained a substantin] proportion of the 3.year antifracture
effect with ibandronste (Table), Importantly, valuss were similar 1o those obtained for
ather widely accepted surrogate endpoints. In summary, while not providing a complete
explanation for antifracture efficacy, these findings highlight the wtility of using relative -
change (%) from baseline in total hip and Jumbar spine BMD after 2 and 3 years as surro-
gate markers for 3-year VF RR with ibandronate, :
1. Wasnich R, &t al, J Bone Miner Reg 2003;18;5160 (Abstract 5A353),
2, Miller P, et al, ASBMR 2004 (In submission).
3 PnsnueeRL Stat Med 1989;8:431-40.
Tabls, Proportion of 3-year antifracture effect explained by relative change (%) In BMD,

Surrogate Yenr  Proportion of antifrecture effect -
explained by surrogate
Relatlve change (%) fmm bucllne In total 1 14%"
hip BMD
2 1R
3 7%
Relative change (%) from bnwline Inlumboer - 1 6%
spine BMD
2 23%"
3 pia

"Endpoints fulfilling criteria for surrogacy
Disclosures: 8. Epstein, F, Hoffmann-La Roche Ltd 5.
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Monthly Oral Ibandronate Significantly Reduces Bone Resorption In
Postmenopausal Osteoporosis: 1-Year Results from MOBILE. R, R,
Recker’, D. L. Kendler’, 8. Adami’, C._Hughes*, E. Dumont*’, R. C.
Schimmer!, C. Cooper®. 'Creighton University, Omaha, NE, USA, University
of British Columbia, Vancouver, BC, Canada, *University of Verona, Verona,
Ttaly, *F. Hoffmann-La Roche Ltd, Basel, Switzerland, ‘GlaxoSmithKline,
Collegeville, PA, USA, “University of Southampton, Southampton, United
Kingdom,

Bisphosphonate therapies are effective In normalizing the elevated rate of bone turnaver
associnted with postmenopansal osteoporosis (PMO). Ibandronate (Boniva®) is a potent,
nitrogen-containing bisphosphonate with proven antifracture efficacy when administered
dally or intermittently in postmenopausal women with osteoporosis (3-year vertebral frac-
ture risk reduction: 52% and 50%, respectively),' An ongoing, randomized, double-blind,
phase 111, non-inferiority study (MOBILE) is comparing the efficacy and safety of monthly
oral 50/50mg (single doses on consecutive days), 100mg (single day) and 150mg (single
day) ibandronate regimens with the proven oral daily (2.5mg) regimen in 1,609 women
with PMO. In MORILE, relative change (%) in the biochemical marker of bone resorption,
SCTX, Is a secondary efficacy endpoint, measured immediately prior to the scheduled iban-
dronate doses at 3, 6, 12 and 24 months, After 1 year, the magnitude of median sCTX sup-
pression in the otal daily arm was 67.3% (Table). A comparable magnitude of sCTX
suppression was reported in each of the monthly oral arms sfter 1 year (one month after
dosing): 62.8%, 66.7% and 75.8% in the 50/50mg, L00mg and 150mg amms, respectively
(Table). Substantial decreases in sCTX were also observed after 3 and 6 months (Table).
At all nssessment points, the 150mg regimen provided the greatest magnitude of sCTX
suppression. In summary, monthly oral jbandronate rapidly suppresses bone resorption to
normal Tevels within 3 months of initiation, and maintains this magnitude of suppression
with continved therapy, Monthly oral ibandronate also provides a comparable magnitude
of sCTX suppression to that observed with an oral datly ibandronate regimen of proven
antifracture efficacy (3-year vertebral fracture risk reduction; 52%). These findings indi-
cate that monthly oral ibandronate is a highly effective alternative to more frequently
administered bisphosphonates in PMO.

1. Chesnut CH, et al. ] Bone Miner Res (it press).

Table. Median relative change (%) from baseline in sCTX

Daily {bandronate Monthly ibandronste
Month 2,5mg (n=318) 50/%0mg (n=330) 100mg {n=315) 150mg (n=327)
3 5.6 500 532 -66.1
6 -63.5 -60.7 ~63.2 <134
12 -67.3 ~62.8 -66.7 -75.8

Disclosures: R.R. Recker, . Heffmann-La Roche Ltd 2, 5.
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SUMBARY

2 Changes in biochemical morkers of bone tumover with
less Frequent than weekly bisphosphonate desing
schedules are yer to be fully axplored:

Ibandranate [Boniva™ is a potent, nitrcgen-conloining
blsphosphanule with proven anl!ﬁoclure eﬁ!oocy whsn
i 25 an oral medi sither

|daity] of inlermitienty with extended betweendose
intervols [3year veriebral frachure risk reduction: 52%
and 50%, respectivaly].’

in the MOBIE stedy, S0/50mg, 100mg ond 150mg
monthly aral ibandronate regimens were shown to ba as
effeciive [bused on bane mineral deasity [BMD) endpointsy
as the daiy orol ipandronate segimen [2.5mg] in 1,809
women with posimenopausal osteoporasis.®

& Substontial and ble ds in the bischemical
marker of bone resorphon, serum CTX [sCTHY, were also
ohserved in the monthly and doily weatment arms atter
1 year {secondnqr e{'hcucy endpointl.

w

W

= Addifional by 2ad n
reductions. in- the biochamicuE marker of bone formation,
bone alkaline phospi!mcse EBAF! which were within the
ranges iated with thy licensed oral
blsphospnonules

3 These findings further. demonstrale the comparable efficacy
of monthly and daily oral ibandronate regimens in
pnstmenopausoi osteoparosis and offer ferther ms«ghls inbo
the b iated with less f
administered blsphcﬁphcr\utes

ty

= Conli sty dming d orol b t le.q. daily
or weekly| are highly effecive in mrmullzmg the elevated cate
of bone resorption commonly associated with gostmenopousal
osieDporos.

2 Huwever experience with bess ireq;uenﬂy odminisered
phosp is less well d

# |bondronoke has proven aniifracture efficacy when
administered continugusly |daily), and also when edminisiesed
intermittenily with extended dosing intervals.

W

In the MOBILE study, 50/50mg, 100mg ond 150mg moafhly
aral ibandransle 1egimens were shown 16 be as effective |bosed
=n BMD endpoints} as the daily orol ibondrenate regimen

12 5mg; 31ear ver'ebro] ansifrocture eﬁu:ucy 52%}pin 1,609

p | women with

4 Here, we describe the effecs of monthly ond daily orol
ibandronaie an the hiechemicai marker of bone resorption,
sCTX {secondary eHicacy endpoint.

Y

The findings of o recent posthoc analysis of the biochemical
marker of bone formation, 3AP, are olso deseri

METHODS

Study design
# Mulinglional, randomized, deubleblind, phase Iil,
norvinferiority shady.

% Postmenopausal women aged S5-B0 yeois |yecrs since
menopause [YSM]: =5 years) with ostecporosis lumbar spise
[12-14] BMD T-score <-2.5 and 2-5].

4 Twoyears' Ireatment with 50/50mg [single doses on consecalive
days), 100mg {single day}, }50mg [single day} monthiy cral
ibondrenate or 2.5mg daily oral ibandronate.

3 Shedy medicotion token after an overnight oy of 24 hawrs and
=1 hour before food, nonstedy medicotions and fleids ather
thon water.

% Supplementation with daily orol colcivm §500mg} and vitamin &
{400HL.

. Study endpaints

# Median crenge {%5] from baseline i sCTX was a secondary
afficacy endpoint |secondary efficocy endgpoint.

# thedian change (%] from baseline in BAP was anclyzed
retrospectively.

2 sCT and BAP concenfrations were ossessed in blood samples
taken at bassline, 3, & and 12 months
~ all sumples were saken immedigiely prior io the next scheduled
dose of shedy madicotion and after an overnight fast of
=6 hours.

" Stotistical anabysis

2 Al efficacy parameters were evoluated in fre per protocal [PF]
analysis pepulakon
- parficipants were excluded from the PP analysis in the eveat of:
a bigsed BMD assessment, o baseline Tscore »-2.5. an
infringement of one of the srudy exclysion crileria, poar

complignce or an i stotus.

P P

i Confirmatory imentiodreat [T} anclyses were alo performed

for alt efficacy endpoints.

Patient chmdeﬂsﬂts
= £ okl of 1.60% women were raadomized into the stwudy.

# Of these, 1,290 wemen hlflied the criteria o inclusion in the
PP anciysis [Table 1}.

yromhics (meas; PPY.

Daily | S0ismy  100me  150mg
=318y [#2330] yn=315) [(n<32T)
T g
Weight | 84 41 54 54
Haigh fom] 157 157 158 =]
Boc mess ndex frg /| 2 2 2 )
¥Sah dpears] 18 ® 18 iE
Himoey of previous focnees (05 154649.4]  149(453| 144 [457) 151 8.7
Lumbor spire §2-14] BMO (Tacore|  -13 3 33 11
Tasal hip B4 [Tcorel E¥ EY KX EE
SCT g mije a.a85 as0 9512 2500
10545 11083 11445 11520

4.4 252 47

*+ The busedine characteristics of the PP anaiysis population were
comparable across alt shxdy graups [Teble 3

sCTX

% Substeniial and similor decresses in sCTX were observed in all
weoiment mems after | year Figure 11

5 Pronounced decreases in sCTX were also observed by the first
measvrement, al 3 monins [Figure 1)

% Aball timepoists the 1 50mg monthly ool regimen provided the
greatest magnitude of sCTX suppression

* Comperabile findings were cbigined for the ITT population.

2 Sreg dhaity BN
+— 100mg marsnly BRE

504 50my oy 1814
+ - 150mg manty [BN

LY.
RLER
204
F 304
& 0
65 -504 e
<01 h -
4 e
-390 . N T —
hil 3 & 9 1%
whonth
#iguie ! Time course of median changs (%) from baselice in sCTX
with and daity oral ibandronote PP,
BAP

+ Pronownced and sustained decreases in BAP were also observed
in alf treaiment arms [Figure 21,

= Al measurements were wllhrn the  ronges cummc-nlv observed

‘with more frequently ad i

bisphosphonates. ™

g

2.5mg doiby IBN
+—+ 300mg moridy TB

50/50mg manthhy BN
% 150mg morly BN

Changa (%]

-
1z

. Time course of median change {%] front bassline in BAP
wul'l monthly and dolly oral ibondronate [PP),

CONCLUSIONS

2 Compared with o daity aral dosing schedube, monthly oral
ibandronate regimens provide robust ond similar supprassion
of sCTX and BAF in women with postmenopousal osteoporosis.

% Al measurements of BAP were w-lhm ‘he canges commaonly:

observed with curreat nirog bisphosph e

# These lindings
— further demonsirate the campcmble efficocy of mcmlh[y
and doily oral ibandi
OSIeAPOrOsEs.
~ offer further insights into the biomarker response-
associated with less frequenty than weakly administered
oial ibandronate.

o in p

| Chewmlcﬂ et ai. ) Bane Miner Ras 2001419 1241-9.
2. Milleer 20, =1 ob ASBME 2004 jabswrxct 408}

3. Schnizer T eral. ) 200012142

4. Brown IP, 2 al. Zoif Fssue It 20027110211,
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1

ORAL PHARMACEUTICAL PREPARATION
CONTAINING IBANDRONAT

This is a 371 of PCT/EP97/01940 filed Apr. 21, 1997
which claims priority from German application 5
DE19615812.5 filed Apr. 20, 1996.

The invention relates (o pharmaceutical formulations of

ibandronate or its physiologically tolerable salts for oral

application, and to processes for producing same.

The active substance ibandronaic acid (1-hydroxy-3-(N- 10
methyl-N-pentyl)aminopropyl-1,1-diphosphonic acid) and
its salts (ibandronates), respectively, are among the class of
diphosphonic acids which, in particular, are of interest in the
treatment of bone diseases and particular disorders in the
calcium metabolism such as hypercalcacmia, osteoporosis, 13
lumor osteolysis or Paget’s disease. In the treatment of the
diseases mentioned, these active substances must be admin-
istered frequently and over a long period of time and
therefore, the aim should be especially oral application in
addition to intravenous application since it is the former 20
which is more accepted by many patients.

Fundamentally, however, oral treatment is generally
complicated by the well-known problems with oral toler-
ability of diphosphonic acids. Diphosphouic acids or their
physiologically safe salts, and particularly aminodiphospho- 25
nic acids are known to give rise to irritations of the upper
gastroiniestinal tract (Fleisch H., Bisphosphonates in Bone
Disease, Herbert Fleisch, Bern 1993, pp. 126-131). The
same applies for diphosphonates which are also ingested at
relatively low dosages of, e.g., less than 50 mg per single 30
administration form. WO 93/09785 points out that the active
substance risedronate ([1-Hydroxy-2-(3-pyridinyl)
ethylidene bisphosphonate), for example, may give rise to
erosions and ulcerations in the upper sections of the diges-
tive tracl. Various references allude to the gastrointestinal 35
intolerability of the active substances pamidronate (Dodwell
D. et al., Biochemical Effects, Antitumor Activity and Phar-
macokinetics of Oral and Intravenous Pamidronate (APD) in
the Treaiment of Skeletal Breast Cancer, Br. J. Cancer 62,
496 (1990)) and tiludronate (Reginster J. Y., Efficacy and 40
Tolerability of a New Formulation of Oral Tiludronate
(Tablet) in the Treatment of Paget’s Diseasc of Boue, J.
Bone Miner. Res. 9, 615-619 (1994)). In addition, it is also
well-known that motility disorders may occur when swal-
lowing the tablets and/or the tablots to be ingested get stuck 45
due to the particular anatomic situation in the oesophagus.
This may give rise to odynophagia or oesophageal strictures
as well. Frequently, this is the case with elderly patients or
with patieats who, due to their disease, are forced to take the
required tablets predominantly in a lying position. 50

Accordingly, in order to solve these problems, the art
demanded that fundamentally, orally available administram
tion forms be coated with a gastric juice-resistant film so thag,
the active substance is released omly subsequent to the
passage through the stomach and thus, irritations of the 55
stomach and the oesophagus would be avoided. Fer
example, WO 95/08331 describes administration forms by
which it is possible. to reduce the irritating potential of-
alendronate and other diphosphonates in oral application,

Due to the above-described oral intolerability of ec
diphosphonates, there has been a scarch for more tolerable
adminisiration forms for a number of these active sub-
stances, In particulas, oral administration forms coated wigh
gastric juice-resistant coatings have been developed-in ths
context. Such eoatings are.the choice in protecting the upper 65
sections -of the gastrointestinal. iraet; -particularly the
oesophagus -or. the stomach, from intolerable. active sub-

2

stances. These gastric juice-resistant coatings on solid oral
administration forms dissolve only at higher pH values of
about 5.5 on, so that in the acidic gastric medium, being at
a pH value far below 5.5, no active substance will be
released from the administration form and thus, the stomach
is protected from irritations caused by the active substance. *
As no active substance is released in the stomach, it is
possible at the same time to prevent oesophagitis or other
irritations of the oesophagus caused by the refluxing gastric
contents containing active substance. As a consequence, DE
59 005 517 (EP 421,921) describes a gastric juice-resistant
oral administration form for pamidronate which is suitable
in reducing the risk of gastric ulcerations. Furthermore, WO
93/09785 illustrates such an administration form for
risedronate, WO 95/08331 for alendronate and other diphos-
phonates.

The potential advantages of the gastric juice-resistant’ .

administration forms are contrasted by a number of draw-
backs. Thus, resorption with these administration forms may
be reduced as compared to forms releasing in a
pH-independently rapid fashlon or resorption is substan-
El‘il‘lly more vanablc as cem_parcd to conventional forms, thus
mlpalrmg or jcopardmﬁg therapeutical safety. Therefore,
there is a demand in alternative administration forms for
these active substances in order to avoid the disadvantages
of the gastric juice-resistant forms and neverthelss, be
capable of providing sufficient protection from these ami- .
noblsphosphonatcs having aggressive effects on the gastric
mucosa, T T

Surprisingly, it was found that improved oral tolerability
in the case of the ibandronate active substance is already
achieved when peroral administration forms are coated with
an adjuvant coating or film in such fashion that the active
substance is dissolved within a short period of time and:

correspondingly high local concentrations of active sub-'

stance are achieved in.the stomach. The film dissolving upon
contact with digestive juice is preferably a coating which
dissolves pH-independently. The adjuvant coating may be
coated using methods common in pharmaceutical technol-
ogy. Although this coating does not prevent dissolution gf
ibandronate in the stomach, it was surprising that no sig4 -
nificant side effects were observed in clinical studies usings
tbandronate even at high dosages. Despite the fact that the
administration forms are coated with a film which quickly
releases the active substance, there are no irritations in the
oesophagus when swallowing the tablets, and oesophagitis
does not oceur. This is particularly advantageous since the
administration forms of the invention are also well-tolerated
by patients lying in bed.

According 10 the invention, solid oral formulations of

ibandronate are provided, consisting of a core containing thes ‘/

aclive substance, which is coated with an adjuvant coating
free of active substance, which either dissolves .indepen-
dently. of the pH value or is removed from- the solid oral
formulation upon contact with digestive juice. In this way,
relatively rapid disintegration of the drug form and release
of the active substance within a short period of time are
ensured, whereby high local concentrations of the active
substance are achieved. The coating may be applied using
metheds such as film coating, press coating, tablet coating,
encapsulating or micro-encapsulating. The release of active
substance from the appropriately coated solid administratign
forms for oral application, such as film tablets, coatet
tablets, laminated tablets, capsules, or microcapsules, takes
place more rapidly as compared to the gastric juice-resistant
administration forms. According to the invention, at least
30% of the contained ibandronate dose, but preferably at
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leasl 75% and, in particular, at least about 85% is released
rapidly and fndependently of the pH value within the physi-
ological pH range. Preferably, the time petiod required to
achieve these release percentages is less than 2 hours, more
preferably less than 1 hour, with about 1-30 minutes being 3
particularly preferred. It is particularly preferred that the
release is about 80-90% within a time period of up to 15
minutes, Conveniently, the release of active substance is
estimated within the scope of an in vitro experiment accord-  /
ing to well-known standardized procedures. \4
Surprisingly, rapid release of the active substance does
not result in the undesirable side effects usually known for
diphosphonic acids as described above, despite the high
local concentrations of active substance (i.e., despite the
high gradient of active substance) théreby genetated in the 15
stomach. Rather, it was found that despite the rapid release
of active substance, the problem of occurring gastrointesti-

" nal disorders is avoided, quite surprisingly. Furthermore, it
“has been cobserved that among patients treated with such
‘rapidly releasing administration forms of ibandronate, there 20

were significantly less cases of nausea, vomiting, pain ot
diarrhoea than otherwise observed when adrministering ami-
nobisphosphonates.

The.coatings with rapid release of active substance in thg
meaning of the invention can be applied to all the suitablg 25
peroral administration forms such as tablets, capsules,
coated tablets, pellets, granulates or powders, These admin-
istration forms consist of mixtures of active substances with
pharmaceutical adjuvants or of pure active substances. Coat-
g may be performed using various methods common in 30
pharmacy. For-example, suitable methods use tablet coatings
units, film coating units, tablet presses for press costinge
encapsulating machines, or micre-cocapsulating units, such «
as facilities for spray freezing and spray embedding, facilis
ties for producing simple or complex CoOACeIValgs.a. 35

In the meaning of the invention, pharmaceutically com-
mon or physiologically safe polymers are possible as film-
forming agents. Film-forming agents. in the.meaning of the
invention are derived from, e.g.,.the groups of cellulpse
derivativesadexiring, starches and starch derivatives, poly- 40
mers based on other carbohydrates and derivatives thereof,
patural gums such as gum arabic, xanthans, alginates; poly-
acrylic acid, polyvinyl alcohol, polyvinyl acetate,
polyvinylpyrrolidone, polymethacrylates and derivatives
thereof (Budragit®), chitosan and derivatives thereof, shel- 45
lac and derivatives thereof. In addition 1o these film-forming
agents, substances from the class of wax and fat substances
may be used to produce the coatings according to the
invention.

Preferably, the soluble alllyl- or hydroxyalkylcellulose 30
derivatives  such as methylcellulose,
hydroxymethylcellulose, hydroxyethylcellulose,
hydroxypropyleellulose, methylhydroxyethyleellulose,
methylhydroxypropyleelluloses or sodium carboxymethyl-
cellulose are possible as cellulose derivatives. In a preferred 55
variant of an embodiment of the invention, methylhydrox-«
ypropyleellulose is. employed. The usual cellulose deriva-
tives suitable for pharmaceutical purposes, with varying
degrees of substitution and/or varying molecular weights
corresponding to varying viscosity levels of the aqueous 60
solutions, may be used as suitable film-forming agents on
the basis of cellulose. Likewise, insoluble cellulose deriva-
tives such as ethylcellulose may be employed.

In the case of polymethacrylates, cationmic copolymer-
izates of dimethylaminoethyl methacrylate with neutral 65
methacrylic esters (Eudragit® E), copolymerizates of
acrylic and methacrylic esters having a low content of

4

quaternary ammonium groups (described im “Ammonio
Methacrylate Copolymer Type A or Type B” USP/NF,
Eudragit® RI and RS, respectively), and copolymerizates of
ethyl acrylate and methyl methacrylate with nentral charac-
ter (in the form of an aqueous dispersion, described in
“Polyacrylate Dispersion 30 Per Cent” Ph. Eur., Eudragit®
NE 30 D) are possible.

Similarly, the use of film-forming agents usnally
employed in the production of gastric juice-resistant films is
possible as long as pH-independently rapid release of the
active substance from the appropriately coated administra-
tion form, as described above, is ensured, e.g., by a thin layer
thickness of the coating or other measures such as an
extremely high percentage of pore-forming agents or the
like. Anionic copolymerizates of methacrylic acid and
methyl methacrylate (described in *Methaerylic Acid
Copolymer, Type C” USP/NF, Eudragit® L and S,
respectively, or in the form of the Eudragit® L 30 D aqueous
dispersion), acidic cellulose derivatives such as cellulose
acetate phthalate, cellulose acetate trimellitate and methyl-
hydroxypropyleellulose phthalate, polyvinyl acetate
phthalate, ete. may be used as such films.

In principle, all the film-forming agents may be
employed alone as well as in mixtures of two or more
filmforming agents.

If.required, the films may contain additional adjuvants
such as. plasticizers, pore-forming agents,- filling ageats,
colorants, pigments, antifoam agents, antistick agents, and
the like.

According to the invention, polymers and adjuvants
possibly required in addition, as were described in the
preceding paragraph, are possible for press coating as far as
they can be processed by means of press coating technology.
In addition, all the pharmaceutically common or physiologi-
cally tolerable adjuvants which are suited to form a closed
coat by press coating on the drug forms to be covered may
be used in the meaning of the invention. In particular, these
include adjuvants as are common in conventional tabletting,
specifically filling agents from the group of carbohydrates
such as lactose, saccharose, glucose and other sugars, micro-
crystalline cellulose, starches and starch derivatives, sugar
aleohols such as mannitol, sorbitol, xylitol, inorganic filling
agents such as phosphates and carbonates. According to the
invention, other adjuvants as required in the production of
conventional tablets, such as binding agents, disintegrants,
flow agents, release agents, taste improvers, pigments, and

coloring agents may be contained in addition to the filling -

agents.

According to the invention, all the adjuvants described
above may be employed for tablet coating, in principle, In
addition, special adjuvants for tablet coating may be
employed according to the invention, such as palatinite,
bentonite, calcium sulfate as filling agents, polyethylene
glycol or polyethylene glycol fatty acid esters as release
agents, colloid silicic acid as drying agent and structuring
agent, magnesium oxide as spreading powder, pharmaceu-
tically common or physiologically safe fats and waxes as
glossing agents.

In the meaning of the invention, all the pharmaceutically
common capsules such as gelatin hard capsules, soft gelatin
capsules, starch capsules are possible as capsules. The
capsules may be filled with powders, granulates, pellets or
tablets. In general, all the pharmaceutically common solid,
liquid and semi-solid formulations may be filled into the
capsules of the invention.

For micro-encapsulating the active substance or formu-
lations of the active substance, all the polymeric film-
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forming agents mentioned above may be used according to
the invention. Here, the polymers may be used alone as well
as in mixtures of multiple polymers, and also together with

other adjuvants, if necessary.

In the following, the invention will be illustrated by way s
of embodiments which are not intended as limitation.

For example, The ibandronate active substance -is<

employed in amounts of §,1-100 mg per single dosage unif. »
Preferably, the dosage is at least ca. 1 mg, 5 mg, 10 mg, or
20 mg as lower limit for the amount of active substance in 10
a single administration form. The upper limit is about 250
mg, particularly 100 mg and 50 mg, respectively.

EXAMPLE 1

Ibandronate-conlaining core:

Ibandronate dose [mg] in 200 mg tablet core:  10.0 20.0 50.0
Ibandronate-frec coat [mgl:

Methylhydroxypropylcellulose 51425 51425 5.1425
Titanium dioxide 2.4650  2.4650 2.4650
Macrogol 1,5000 15000 1.5000
Tale 0.8925 0.8925 0.8925
Total film coated 10.0000 10.0000 10.0000

Film-coating is carried out in common apparatus. Coating
conditions: tablet charge 140 kg; feed air temperature: 60°

C.

EXAMPLE 2

Ibandronate-containing core:

Ibandronate dose in 100 mg tablet core [mg]: 0.1 2.5 5.0
Ibandronate-free coat fmgl]:

Methylhydroxypropylcellulose 2057 2057 2057
Titanium dioxide 0.986 0.986  0.986
Macrogol 0.600  0.600  Q.600
Tale 0.257 0357 0357
Total film coated 4.000 4.000  4.000

Film-coating in a conventional 250 1 tablet

Coating conditions: tablet charge 144 kg,

EXAMPLE 3

coating tank.

Ibandronate-containing core:

Ibandronate dose {mg] in 200 mg tablet core:  10.0 20.0 50.0
Ibandronate-free coat [mgl:

Tale 2.00 2.00 200
Lactose 1.40 1.40 1.40
Methylhydroxypropylcellulose 0.80 0.80 0.80
Titanjum dioxide 0.80 0.80 0.80
Macrogol 0.40 0.40 0.40
Ethyl methyl methacrylate copolymer* 0.04 0.04 0.04
Polysorbate 0.04 0.04 0.04
Total film coated 5.48 5.48 5.48

*Employed in the form of Eudragit ™ NE 30 D as an aqueous dispersion.

Film-coating in a conventional 15 1 tablet coating tank.
Coating conditions: tablet charge 13.0 kg.
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EXAMPLE 4

Ibandronate-containing core:
Ibandropate dose [mg] in 86 mg tablet core: 10

Ibandronate-free coat [mg]:

Saccharose 37.844
White clay 8.138
Tale 1.000
Macrogol 2.848
Glucose syrup 2.035
Titanium dloxide 1.628
Polyvidone 0.407
Montan glycol wax 0.100
Total tablet coating applied 54.000

Tablet coating in a conventional 15 | tablet coating tank with
dip pipe.

EXAMPLE 7

Ibandronate in laminated tablet

{bandronate-containing core:

Final weight: 86 mg

Format of core: 7 mm in diameter, plane, with facettes
[bandronate dose in tablet 10 mg

core:

[bandronate-free coat:

Lactase 270 mg
Microcrystalline cellulose: 90 mg

Pressing tool: 12 mm in diameter
Final weight of laminated 446 mg

tablet:

Pressing by means of a hand press using couventional

procedures.

What is claimed is:

1. Amethod of treating a bone disease in a patient in need
thereof, comprising orally administering to the patient a
pharmaceutical formulation comprising a tablet core con-

taining about 0.1 to 100 mg of ibandronate and a coatings
which is free of ibandronate and has the following propor-

tional eompositien:

{a) about 51.425% by weight of methylhydroxypropyl-
cellulose;

(b) about 24.650% by weight of titanium dioxide;

(c) about 15.000% by weight of polyethylene glycol; and

(d) about 8.925% by weight of talc.

2. The method of c¢laim 1, wherein the bone disease is
related to a disorder in calcium metabolism.

3. The method of claim 1, wherein the bone disease is

selected from the group consisting of hypercalcemia,
osteoporosis, tumor osteolysis, and Paget’s discase.
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The invention is preferably used for producing
pharmaceutical preparations which contain the active
substance in a proportion of up to 50 mg per unit dose,
preferably up to 10 mg, particularly preferably 0.1 to.
5mg and 0.1 to 2.5 mg. .Ibandronate is a particularly.
preferred active substance, particularly.in the form of,
Na~Ibandronate monohydrate.:

The adjuvants which do not have an abrasive effect
during granulation may, according to the invention, he
flller such as lactose in hydrate or anhydrate form,
sugar alcohols such as mannitol; tabletlng adjuvants
such as cellulose in mlcrocrystalllne or fibrous form;
and blnders such as polyv1nyl pyrrolldone (Povidone
UsP) or cellulose ethers such as methyl hydroxypropyl
cellulose? At least one adjuvant is used which acts as
binder.

Preferably at least one of the adjuvants is lactose,’
microcrystalline cellulose or polyvinyl pyrrolidone.
In a preferred embodiment 1-99% by weight lactose, 1-
99% by weight microcrystalline cellulose, 0.1-20% by
weight are used, particularly preferably 25-75% by
welght lactose, 10-20% by weight microcrystalline
cellulose, and 2-3% by weight polyvinyl pyrrolidone.

The granulate is further processed by known methods,
using additional adjuvants if required, into tablets,
chewing tablets, effervescent tablets, film tablets,
dragees and pellets or filled into hard gelatine
capsules or sachets. The adjuvants used in further
processing are conventional lubricants, e.g., s;ggricb
acid, disintegrants, e.g., cross-linked polyvinyl*"

pyrrolidone (Crospovidone USPNF), flow-regulators,
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in-process control: 220.05 mg
Content of active substance found in the capsules
produced in this way: 94.9% £ 1.9%

(n = 10 individual measurements)

Example 3:

Production of ibandronate 1.0 mg tablets after
granulation in a fluidised bed (batch size for 60.000
tablets) .

Constituents g
Na-Ibandronate 64.14

Lactose 4405.86
Polyvinyl pyrrolidone 150.00
Polyvinyl pyrrolidone, cross-linked

(disintegrant) 300.00
Stearic acid (lubricant) 120.00
Microcrystalline cellulose 200.00
Colloidal Si0s (flow agent) 60.0

The amount of active substance per tablet is equivalent
to 1.0 mg of free acid.

Lactose and 600 g microcrystalline cellulose were
granulated with an aqueous solution of polyvinyl
pyrrolidone and ibandronate in a fluidised-bed
granulator (Aeromatic type). The wet granulate was
dried in the fluidised bed (Aeromatic type), passed
through a2 1.0 mm screen, mixed with disintegrant,
lubricant, flow-regulator and 300 g microcrystalline
cellulose (Turbula-type mixer, mixing time 5 minutes)

i
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and converted into tablets in a tableting press (Korsch
type) having a capacity of 25,000 tablets per hour.

Set weight of tablets: 100.0 mg
Actual weight of tablets according to

in-process control: 101.3 mg
Content of active substance found per tablet produced
in this way: 98.3% * 4.2% (n = 10 individual
measurements) .

The active substance content of the tablets was within
the aéceptance limits.

Example 4

Production of ibandronate 0.1 mg tablets after
granulation in a fluidised bed (batch size for 150.000
tablets).

Constituents g
Na-Ibandronate monohydrate 16.95
Lactose 11158.05
Polyvinyl pyrrolidone - 375.00
Polyvinyl pyrrolidone, cross-linked

(disintegrant) 750.00
Stearic acid (lubricant) 300.00
Microcrystalline cellulose. 2250.00
Colloidal Si0; (flow agent) 150.00

The amount of active substance per tablet is equivalent
to 0.1 mg of free acid.

Lactoge and 1500 g microcrystalline cellulose were
granulated with an aqueous solution of polyvinyl
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pyrrolidone and ibandronate in a fluidised-bed
granulator (Aeromatic type). The wet granulate was
dried in the fluidised bed (Aeromatic type), passed
through a 1.0 mm screen, mixed with disintegrant,
lubricant, flow-regulator and 750 g microcrystalline
cellulose (Turbula-type mixer, mixing time 10 minutes)
and converted into tablets in a tableting press (Korsch
type) having a capacity of 60,000 tablets per hour.

Set weight of tablets: 100.0 mg
Actual weight of tablets according to

in-process control: 101.3 mg
Content of active substance found per tablet produced
in this way : 98.5% % 2.4% (n = 10 individual
measurements) .

The active substance content of the tablets was within
the acceptance limits.
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CLAIMS

1. A process for the preparation of pharmaceutical
compositions for the oral application of
bisphosphonates, wherein the bisphosphonate is wet-
granulated in manner known per se in a fluidised-bed
granulator using adjuvants which have no abrasive
action and wherein the wet granulate is then dried in
the fluidised bed, screened through a screen having a
suitable mesh width and further processed by techniques
known per se to form pharmaceutical compositions;

2, A process according to claim 1, wherein the
bisphosphonate in solution or suspension and together
with an aqueous binder is sprayed on to other adjuvants
and granulated.

3. A process according to claim 1, wherein the
bisphosphonate and the adjuvants in dry powder form are
placed in a fluidised-bed reactor and granulated by the
spraying of water into the powder mixture, which in
that case contains a binder, or the powder containing
the active substance is granulated by the spraying in
of an aqueous binder solution.

4., A process according to any of claims 1 to 3,
wherein the bisphosphonate used is alendronate,
clodronate, EB-1053, etidronate, ibandronate,
incadronate, neridronate, olpadronate, pamidronate,
risedronate, tiludronate, YH 529 or zoledronate in the
form of the free acid or a pharmaceutically compatible
salt or hydrate, particularly the sodium salt.

PCT/EP99/07306
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5. A process according to claim 4, wherein the
bisphosphonate used i1s ibandronate,

6. A process according to any of claims 1 to 5,
wherein at least one of the adjuvants is: lactose,
microcrystalline cellulose or polyvinyl pyrrolidone.

7. A process according to claim 6, wherein the
adjuvants used are }-99% by weight lactose, 1-99% by #

i iy et S

weight micfccrystalline‘cellulose and 0.1-20% polyvinyl ¢
pyrrolidone. ¢

8. A process according to claim 7, wherein 25-75% by
weight lactose, 10-20% by weight microcrystalline
cellulose and 2-3% by weight polyvinyl pyrrolidone are
used,

9. A process according to any of claims 1 to 8,
wherein further processing into tablets, capsules, film
tap}gts, dragees, pellets, effervescent tablets, B
chewing tablets or granulates in sachets is carried
out.

10. A process according to claim 9, wherein further 7
processing is effected with the addition of 0.05 - 3%
by weight!stearic acid to the mixture.

11. A process according to any of claims 1 to 10 for
the preparation of forms of administration containing
up to 50 mg active substance per unit dose.

12. Pharmaceutical compositions for the oral
application of bisphosphonates when made according to
any one of claims 1 to 11.
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e.g., colloidal silicon dioxidgi tableting adjuvants
etc. In one preferred embodiment the further
processing of the granulate is carried out with the
addition of stearic acid as lubricant in quantities of
less than 5% by weight referred to the total weight of
the form of administration, particularly 0.05 to 3% by
weight of stearic acid.

Preparation of pharmaceutical compositions according to
the invention by fluidised-bed granulation,
particularly by the drying process in the fluidised-bed
granulator, results in less intensive contact between
the material and the surface of the apparatus, thus
surprisingly reducing the loss of active substance.
This is particularly advantageous when the active
substance content of the unit dose is small. This
substantially avoids the above-described disadvantages
in the conventional production of forms for oral
administration.

The invention will now be explained in further detail
with reference to examples, without being limited
thereto.

PCT/EP99/07306
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Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de
la Decisidon 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados

1. Descripcién: Folios: 61 a 103 como se radico inicialmente
2. Reivindicaciones:  Folios 18 a 20 como se radico inicialmente
Folios 51 a 52 modificadas en fase nacional
Folios 109 a 110 modificadas en fase nacional
1.3. Prioridad: Folios: 1

10 de Mayo de 2002, EP, 02010136.6

1
1

1.4, Respuesta del solicitante: Folios: 93 a 123

2. Analisis de la Prioridad

e lLa fecha de prioridad del 10 de Mayo de 2002 y su correspondiente
documento, corresponden con la materia solicitada de proteccion.

3. Objeto de la invencion )
¢ Titulo de la solicitud: “ACIDO BIFOSFONICO PARA EL TRATAMIENTO Y
PREVENCION DE OSTEOPOROSIS” Folio 1.

El objeto de la presente solicitud de patente de invencidn consiste en el empleo de
los acidos bifosfonicos o las sales farmacéuticamente aceptables de los mismos,
especialmente el acido ibandrénico para la prevencion y tratamiento de la
osteoporosis.
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Reivindicacion 1-6; Medicamento

El problema planteado en esta solicitud es la prevencion o tratamiento de trastornos
caracterizados por un aumento patoldgico de la resorcion ésea.

Para solucionar este problema técnico la solicitud en estudio proporciona un
medicamento de un acido bifosfénicos o las sales farmacéuticamente aceptables de
los mismos.

e Clasificacion Internacional de Patentes (IPC): A61K9/36; A61K9/20;
A61K9/28; A61K31/662; AB1K31/663; A61K47/04; A61K47/12; A61K47/26;
A61K47/32; A61K47/34; A61K47/38; A61K9/30;, A61K9/20; A61K47/02.

4. De la solicitud de Patente

4.1, Descripcion (articulo 28 D. 486)
¢ No se encontraron datos comparativos con las composiciones previamente
divulgadas que presenten el efecto técnico inesperado alcanzado y sus
ventajas superiores,
¢ No se encuentran sustentados ejemplos de las formulaciones del
medicamento con 100 o 150mg de principio activo.

4.2. Reivindicaciones (articulo 30 D 486)
o Lareivindicaciéon 1 se encuentra enunciada por “administrado mensualmente”
lo cual se refiere a un método de tratamiento.
» La reivindicacién 6 se refiere al medicamento de forma general y amplia sin
encontrarse plenamente caracterizado, sin encontrarse acorde con lo descrito
en el ejemplo 1. (Ver folio 50)

5. Determinacion del Estado de la Técnica

Considerando que la fecha de presentacién de la primera solicitud de patente de la
cual se reivindica prioridad es: 13/11/2000 se encontraron los siguientes
documentos del estado de la técnica relacionados, que pueden afectar la
patentabilidad del objeto de la presente solicitud:

N° Documento Titulo Fec-ha C!'.a
publicacion
“Oral pharmaceutical
D1 US 6,143,326 preparation containing 30/10/1997
_ ibandronat”
“Process for the preparation of
oral pharmaceutical
D2 WO 00/21541 compositions comprising 20/04/2000
biphosphonates”

6. Analisis de patentabilidad (articulo 14 D486)

6.1 Novedad (articulo 16 D486)

6.1.1. Solicitud presentada




138
La reivindicacion 1 de la solicitud presentada se refiere a un medicamento oral
caracterizado porque comprende 100mg o 150mg de un acido bifosfénico o una
sal farmacéuticamente aceptable del mismo y uno o mas excipientes
farmacéuticamente aceptables.
La reivindicacion 2 se refiere al acido bifosfonico como acido ibandrénico o una
sal farmacéuticamente aceptable.

D1 divulga preparaciones farmacéuticas orales que contienen ibandronato o una
sal tolerable fisiologicamente como sustancia activa conteniendo una porcién
interior rodeada por una cubierta libre de sustancia activa de rapida liberacion (Ver
resumen)

La reivindicacion 1 de D1 se refiere a una formulacién que comprende un nlicleo de
tableta que contiene entre 0.1 a 100mg de ibandronato y una cubierta la cual es libre
de ibandronato (Ver columna 6, lineas 46-56)

D1 también se refiere a la cantidad de la sustancia activa de ibandroanto es
empleada en cantidades de 0.1-100mg por unidad de dosificacién tnica, siendo el
limite superior cerca de 250mg, particularmente 100mg y 50mg respectivamente.
(Ver columna 5, lineas 7-12)

Conforme a lo anteriormente descrito se concluye que el medicamento oral
caracterizado porque comprende 100mg o 150mg de un acido bifosfonico o una
sal farmacéuticamente aceptable del mismo y uno 0 mas excipientes
farmacéuticamente aceptables donde el acido bifosfonico es acido ibandronico o
una sal farmacéuticamente aceptable del mismo, en comprimidos recubiertos, no
son novedosos.

6.1.2. Solicitud presentada

La reivindicacion 5 se refiere a un medicamento que comprende un acido bifosfonico
0 una sal farmacéuticamente aceptable del mismo, donde es |la sal monésoédica de
acido ibandrénico, monohidrato

La reivindicacion 6 se refiere al medicamento, caracterizado porque es un
comprimido recubierto por una pelicula, donde los excipientes son
seleccionados entre el grupo conformado por;
+ Lactosa, polivinilpirrolidona, celulosa microcristalina, crospovidona, &acido
estearico y diéxido de silicio y
» Hidroxipropilmetilcelulosa, oxido de titanio, talco y polietilénglicol 6000

Anterioridades

D1 es el estado mas cercano de la técnica pues divulga una formulacién que
comprende un nucleo de tableta que contiene entre 0.1 a 100mg de ibandronato y
una cubierta la cual es libre de ibandronato con la siguiente proporcién: (Ver columna
6, lineas 46-56)

e 51.425% por peso de hidroxipropilmetilcelulosa

o 24.650% por peso de didxido de titanio

» 15.000% por peso de polietilénglicol

o 8.925% por peso de talco

El ejemplo de la solicitud presentada utiliza en las tabletas de 50mg de ibandronato
los mismos excipientes enunciados en D1, por lo tanto no se consideran novedosos
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los comprimidos recubiertos donde se ufilizan como excipientes:
hidroxipropilmetilcelulosa, éxido de titanio, talco y polietilénglicol. (Ver folio 50):

D2 divulga previamente un proceso para la preparacion de composiciones
farmacéuticas orales que comprenden bifosfonatos. (Ver resumen)

El ibandronato es la sustancia activa preferida en D2 particularmente en la forma de
monohidrato de ibandronato sddico en una proporcién hasta 50mg. (Ver pagina 6,
lineas 1-7)

El ejemplo 3 y 4 de D2, ensefian formulaciones para tabletas las cuales contienen
lactosa, polivinilpirrolidona, celulosa microcristalina, crospovidona, acido
estearico y dioxido de silicio (Ver pagina 10y 11).

La reivindicacion 7 ensefa que los adyuvantes usados se encuentran en las
proporciones de lactosa en 1-99% por peso, polivinilpirrolidona en 0.1-20% por
peso, celulosa microcristalina en 1-99% por peso. (Ver pagina 14, lineas 8-11-D2)

La reivindicacion 9 ensefia que el proceso aplica a tabletas recubiertas. (Ver pagina
14, lineas 19-20-D2)

La reivindicacion 10 se refiere al peso de acido estearico a la mezcla en una
proporcién de 0.05-3% (Ver pagina 14, lineas 24-26-D2)

El solicitante en el ejemplo ensefia los mismos componentes previamente divulgados
para el nucleo de las tabletas tales como lactosa en 1-99% por peso,
polivinilpirrolidona en 0.1-20% por peso, celulosa microcristalina en 1-99% por
peso, crospovidona y dioxido de silicio (Ver folio 50), careciendo por lo tanto de
novedad el uso de los excipientes anteriormente enunciados.

6.2 Nivel inventivo (articulo18 D486)

Es evidente para el experto en la materia que de acuerdo a lo previamente divulgado
en D1 y D2, se obtendria el medicamento oral de ibandronato monosédico
monohidrato en comprimidos recubiertos de 100mg o 150mg, utilizando los
mismos excipientes antes ensefados tales como lactosa, polivinilpirrolidona, celulosa
microcristalina, crospovidona, acido estearico y didxido de silicio e
hidroxipropilmetilcelulosa, 6xido de titanio, talco y polietilénglicol.

El problema técnico planteado en esta solicitud como es obtener “es la prevencién
o tratamiento de trastornos caracterizados por un aumento patoldgico de la
resorcion 6sea”, seria solucionado facilmente por el experto en la materia con
base en las composiciones farmacéuticas divulgadas en D1 y D2, de manera que
este lo lograria facil y obviamente sin necesidad de emplear Habilidad Inventiva.
Por lo tanto las reivindicaciones 4 a 6 carecen de nivel inventivo.

6. Conclusion:

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi:

Reivindicaciones

N Documento N afectadas

Requisito que afecta

D1 US 6,143,326 1-3 Novedad
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Nivel Inventivo

Novedad
Nivel Inventivo

D2 WO 00/21541 1-3

7. Respuesta a los argumentos del solicitante:

e Los documentos anexados por el solicitante segin folios 111 a 123 no

evidencian, el empleo del medicamento del solicitante segin las
reivindicaciones 1 a 6.
Los documentos se refieren al empleo de las dosis de 100mg o 150mg para
su correspondiente administracion unica mensual como método de
tratamiento, lo cual no es patentable de acuerdo a la legislacion vigente
colombiana. La cantidad de farmaco tal como 100mg o 150mg no es
elemento caracteristico unico que define el medicamento en su conjunto y
que permite una (nica administracion mensual.

o De acuerdo con las observaciones del solicitante con respecto a la
documentacion allegada por Tecnoquimicas corresponde a “remision de
informacién”

En cumplimiento del articulo 45 de la Decisién 486 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de 60 dias contados
a partir de la fecha de notificacion de la presente comunicacion. En caso de no dar
respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran los
impedimentos para la concesién, se denegara la patente.

Notifiquese el presente oficiq’éo ormealo dispyesto en el numeral 5.2, literal e), del
capitulo quinto del tit o/p/r'rnero de la Circular Unica N° 10 de 2001.

ALIX CARMENZA/CESPEDES DE VERGEL
Jefe de Divisiop de Nuevas Creaciones

=y

El anterior requerimiento fue notificado por fijacibn en lista, de fecha
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SUPERINTENDENTE DE INDUSTRIA Y COMERCIO

DIVISION DE NUEVAS CREACIONES

E. S, D.

Re: Pl1.- F, HOFFMANN-LA ROCHE AG -Solicitud de Patente de Invencion en Fase
Nacional PCT para “ACIDO BISFOSFONICO PARA EL TRATAMIENT

' PREVENCION DE OSTEOPOROSIS”.-Clase A61P 19/10.-Expediente nimero
04-096.462.-
1, Me refiero al auto dictado por ese Despacho notificado por fijacion en lista el 15 de

Agosto de 2008.

2. Con el fin de responder a las objeciones expuestas por el sefior Examinador en su
Concepto Técnico No. 1619 bajo los acapites de Claridad, Novedad y Nivel inventivo,
atentamente me permito presentar los siguientes argumentos técnicos y las siguientes
modificaciones hechas en el capitulo reivindicatorio de la solicitud en cuestion, mediante lo
cual no solo se superan dichas objeciones, sino que ademds se demuestra en forma

contundente la patentabilidad de la presénte invencion.

. 3. MODIFICACIONES A LA SOLICITUD

Inicialmente me permito manifestar que el solicitante ha decidido alterar el capitulo
reivindicatorio actualmente presentado, modificando la reivindicacion 1 y eliminando la
reivindicacion 6. Por lo tanto, el nuevo capitulo reivindicatorio que se remite junto con el
presente memorial estd compuesto por cinco (5) reivindicaciones cuyo sustento se analiza a

continuacion:

. La nueva reivindicacion 1 estd dirigida a proteger un medicamento para
administracion oral caracterizado porgue es un comprimido recubierto por una

pelicula, en donde el nucleo del comprimido comprende:

o 100 mg o 150 mg de un d&cido bisfosfénico o una sal farmcéuticamente

aceptable del mismo; vy
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o UNO 0 Mas excipientes farmacéuticamente aceptables seleccionados del grupo
conformado por: lactosa, polivinilpirrolidona, celulosa microcristalina,

crospovidona, acido estearico y didxido de silicio;

y en donde el recubrimiento del comprimido comprende uno o mas excipientes
farmacéuticamente aceptables seleccionados entre el grupo conformado por:

hidroxipropil metilcelulosa, dioxido de titanio, talco y polietilenglicol 6000.

Dicha nueva reivindicacion 1 presenta adecuado sustento, por ejemplo, en la

pagina 14 (lineas 2 a 24) de la descripcién.

Ahora bien, en este punto resulta de gran importancia mencionar que en la
pagina 8 (linea 15) del texto correspondiente a la publicacion internacional de la
presente solicitud (documento WO 03/095029), asi como en la pagina 14 (lineas
20 y 21) de la descripcion presentada en fase nacional, se hace referencia a la

composicion del nacleo del comprimido, hecho que constituye un evidente error

involuntario debido a que el nucleo del comprimido no estad compuesto por uno o
mdas excipientes farmacéuticamente aceptables seleccionados entre hidroxipropil
metilcelulosa, didxido de titanio, talco y polietilenglicol 6000, sino que estd
compuesto por uno o mas excipientes farmacéuticamente aceptables
seleccionados entre lactosa, polivinilpirrolidona, celuiosa microcristalina,
crospovidona, acido estearico y didxido de silicio, tal como se encuentra definido
en las lineas 11 a 15 de la pagina 8 y en la Tabla 1 (pagina 10) del documento
WO 03/095029.

En este sentido, dicho error ha sido corregido dentro del texto de la descripcion
presentada en fase nacional, mediante el reemplazo del término "nucleo” por el
término correcto "recubrimiento” en la pagina 14 (linea 20) de dicho documento

(anexo iii).

. Por su parte, las reivindicaciones 2 a 5 actualmente presentadas no han sido

modificadas.

En vista de lo anterior, me permito resaltar que las modificaciones realizadas al
capitulo reivindicatorio de la presente solicitud no amplian de manera alguna el alcance
establecido en la memoria descriptiva originalmente presentada, cumpliendo a
cabalidad con los requisitos de patentabilidad estipulados en el Articulo 34 de la Decision
486 de 2000.

4. CLARIDAD DE LA SOLICITUD

El sefior Examinador ha objetado la claridad de la presente solicitud con base en los

siguientes argumentos:
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Descripcion

"No se encontraron datos comparativos con las composiciones
previamente divulgadas que demuestren su aporte al estado de la

técnica, y el efecto inesperado alcanzado”

Frente a este particular, inicialmente me permito mencionar que el sefor
Examinador argumenta en su Concepto Técnico que los documentos remitidos a
ese Despacho junto con la respuesta dada al Articulo 45 notificado el 14 de
marzo de 2008 y respondido el 13 de junio de 2008, “no evidencian el empleo
del medicamento del solicitante segun las reivindicaciones 1 a 6".

En vista de lo anterior, me permito presentar ante ese Despacho un compendio
actualmente publicado en internet (www.emc.medicines.org.uk) de las
principales caracteristicas fisicoquimicas y farmacologicas del medicamento
revelado en la presente solicitud, es decir, del comprimido recubierto con una
pelicula que comprende 150 mg de acido ibandrénico (ANEXQ 1V). En dicho
documento se describe no solamente la composicién cualitativa y cuantitativa de
dicho medicamento (composicién que efectivamente corresponde a lo definido
en la nueva reivindicacion 1 de la invencion en cuestion), sino que también se
revela un resumen de los principales resultados experimentales obtenidos por el
solicitante en relacion con la actividad farmacoldégica del medicamento, los
cuales, por ejemplo, demuestran inequivocamente las sorprendentes ventajas
técnicas logradas mediante la utilizacidon de un comprimido que contenga 150
mg de acido ibandrénico en el tratamiento de la resorcién ésea, frente a la
utilizaciéon de un comprimido que contenga 2,5 mg de dicho compuesto activo, vy

que era conocido en el estado de la técnica anterior (numeral 5 del anexo IV).

En consecuencia, me permito manifestar que los documentos técnicos remitidos
a ese Despacho junto con el pasado memorial y junto con el presente escrito,
sustentan de manera inequivoca el sorprendente aporte al estado de la técnica
logrado por el solicitante a través de la informacién técnica revelada en la

invencidon en cuestion.

"No se encuentran sustentados ejemplos de las formulaciones del
medicamento con 100 o 150 mg de principio activo"

En respuesta a lo anterior, inicialmente resulta de gran importancia resaltar que
si bien el ejemplo 1 presentado en la descripcion de la solicitud (pagina 17) hace
referencia a un comprimido que contiene 50 mg de &cido ibandrénico
(equivalentes a 56.250 mg de la sal monosédica del &cido ibandronico
monohidrato) en combinacién con una serie de excipientes que conforman tanto
el nucleo como el recubrimiento de dicho comprimido, a lo largo de la
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descripcion también se hace referencia explicita a un medicamento que
contiene preferiblemente entre 100 y 150 mg de acido ibandrénico o
una sal farmacéuticamente aceptable del mismo [ver, por ejemplo, las
paginas 6 (lineas 14 a 17), 7 (lineas 23 a 25) y 10 (lineas 3 a 6)]. En este
sentido, es claro que la presente solicitud si menciona un medicamento que

comprende 100 6 150 mg de principio activo.

Teniendo en cuenta lo anterior, me permito nuevamente resaltar ante ese
Despacho la informacion técnica revelada en el anexo IV del presente escrito,
toda vez que alli se describen plenamente la composicién y las caracteristicas
fisicoquimicas y farmacoldgicas del medicamento revelado en la presente
solicitud y que es mundialmente conocido bajo el nombre de BONVIVA, esto es,
se describe completamente un comprimido recubierto por una pelicula,
cuyo nucleo contiene 150 mg de acido ibandrénico mezclado con
lactosa, povidona, celulosa microcristalina, crospovidona, acido
estearico y oxido de silicio, y cuyo recubrimiento esta conformado por
dioxido de titanio, talco, hipromelosa y magrocol 6000.

En este sentido, atentamente considero que la informacién aportada por el
solicitante ejemplifica de manera clara y concisa la composicién y las
caracteristicas fisicoquimicas y farmacologicas del medicamento revelado en la
presente invencion, con lo cual se supera completamente la objecidén realizada

por el sefior Examinador a éste respecto.

Reivindicaciones

. "La reijvindicacibn 1 se encuentra enunciada por administrado

mensualmente” lo cual se refiere a un método de tratamiento”

Atendiendo a lo anterior, y tal como se menciond en el numeral 3 del presente

memorial, me permito manifestar que el solicitante ha decidido eliminar la

expresion "administrado mensualmente” de la reivindicacion 1, con lo cual se :

supera satisfactoriamente la objecion realizada por el sefior Examinador a éste

respecto.

) "La reivindicacion 6 se refiere al medicamento de forma general y
amplia sin encontrarse plenamente caracterizado, sin encontrarse

acorde con lo descrito en el ejemplo 1"

En respuesta a lo anterior, me permito manifestar que el solicitante ha decidido h

ntada, con io cual se supera

completamente la objecidn realizada por el sefior Examinador a este respecto.
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Finalmente, en vista de los argumentos técnicos planteados hasta el momento, y de
conformidad con las modificaciones realizadas a la solicitud en cuestién, me permito
manifestar que la presente invencién cumple a cabalidad con los requisitos de patentabilidad
establecidos en los Articulos 28 y 30 de la Decisién 486 de 2000.

5. ANALISIS DE LA NOVEDAD Y DEL NIVEL INVENTIVO

De otro lado, el sefior Examinador ha objetado la novedad y el nivel inventivo de la

presente solicitud con base en las ensefianzas de los siguientes documentos:

. US 6,143,326 (D1)
. WO 00/21541 (D2)

En este sentido, el sefior Examinador argumenta basicamente que en el documento D1
se ensefia una formulacion que comprende un nucleo de tableta que contiene entre 0.1 a

100 mg de ibandronato y una cubierta libre de ibandronato.

Asimismo, el sefior Examinador argumenta que el documento D2 divulga un proceso
para la preparacion de composiciones farmacéuticas orales que comprenden bisfosfonatos,
siendo el ibandronato la sustancia activa preferida, particularmente en una proporcion hasta
de 50 mg. En este sentido, el sefior Examinador también afirma que en los ejemplos 3 y 4
de dicha anterioridad se ensefian formulaciones para tabletas que contienen lactosa,
polivinilpirrolidona, celulosa microcristalina, crospovidona, dcido estedrico y didxido de

silicio.

Debido a lo anterior, el sefior Examinador concluye que la informacion técnica revelada
en la presente solicitud no es novedosa frente a las ensefianzas de los documentos D1 y
D2.

De otro lado, el sefior Examinador afirma que para una persona experta en la materia
que se base en las ensefanzas de los documentos D1 y D2 seria evidente obtener el
medicamento oral de ibandronato monosdédico monchidrato en comprimidos recubiertos de
100 mg o 150 mg con los mismos excipientes ensefados en tales anterioridades, por lo que
concluye que el problema técnico planteado en la presente solicitud seria resuelto facilmente
por el experto en la materia sin necesidad de emplear habilidad inventiva.

Ahora bien, para responder adecuadamente a dichas objeciones, inicialmente me
permito realizar un resumen de las principales ensefianzas de cada una de dichas
anterioridades, asi como un analisis comparativo detallado entre tales ensefianzas y la

materia revelada en la presente solicitud.
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5.1 Consideraciones con respecto al documento US 6'143,326 (D1)

En términos generales, el documento D1 ensefia composiciones farmacéuticas para

aplicacién oral que contienen ibandronato o una sal fisioldgicamente tolerable del mismo.

Especificamente, y de acuerdo con lo establecido por los autores de dicho documento,
las formulaciones solidas ensefiadas en D1 comprenden: a) un nucleo que contiene entre
0.1 mg y 100 mg de ibandronato; vy, b) un recubrimiento conformado por
hidroxipropilmetilcelulosa, polietilenglicol, didxido de titanio y talco, es decir, un
recubrimiento gue esta libre de ingrediente activo pero que se caracteriza por permitir que

éste Ultimo sea liberado rapidamente.
5.1.1 Analisis de la novedad frente a D1

Con base en lo anterior y con el dnimo de demostrar el inequivoco caracter novedoso
que presenta la informacién técnica revelada en la presente solicitud frente a las ensefianzas
del documento D1, a continuacién me permito presentar ante ese Despacho las siguientes

consideraciones técnicas:

. En primer lugar, resulta de gran importancia mencionar una vez mas que de
acuerdo con las modificaciones realizadas en el capitulo reivindicatorio de la
invencion en cuestion (numeral 3 del presente memorial), esta solicitud se
encuentra dirigida a proteger un medicamento para administracién oral
caracterizado porque es un comprimido recubierto por una pelicula, en donde el

nucleo del comprimido comprende:;

o 100 mg o 150 mg de un acido bisfosfénico o una sal farmcéuticamente

aceptable del mismo; vy

o uno 0 mas excipientes farmacéuticamente aceptables seleccionados del grupo
conformado por: lactosa, polivinilpirrolidona, celulosa microcristalina,

crospovidona, acido estedrico y dioxido de silicio;

y en donde el recubrimiento del comprimido comprende uno o mas excipientes
farmacéuticamente aceptables seleccionados entre el grupo conformado por:

hidroxipropil metilcelulosa, didxido de titanio, talco y polietilenglicol 6000.

. Por su parte, de la atenta lectura del documento D1 es claro que dicha
anterioridad ensefia, por ejemplo, formulaciones farmacéuticas conformadas

por:

a) un ndcleo de tableta que comprende entre 0.1 mg y 100 mg de

ibandronato; y
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o

b) un recubrimiento libre de ibandronato que presenta la siguiente

composicion:

a. alrededor de 51.425% en peso de hidroxipropilmetilcelulosa,
b. alrededor de 24.650% en peso de didxido de titanio,

c. alrededor de 15.000% en peso de polietilenglicol, y

d. alrededor de 8.925% en peso de talco

Asimismo, tanto en las columnas 3 y 4, como en los ejemplos 1, 2, 3, 4y 7 del
documento D1 se mencionan otros polimeros y adyuvantes que pueden hacer
parte del recubrimiento de las formulaciones farmacéuticas alli reveladas. Sin
embargo, es de gran importancia resaltar que a lo largo de dicha
anterioridad se ensefia claramente que el compuesto activo

(ibandronato) NO estd mezclado con excipientes o adyuvantes.

. Ahora hien, de conformidad con lo mencionado en los dos puntos anteriores, es
absolutamente claro que el documento D1 NO ensefia un comprimido cuyo
nicleo esta conformad r la mezcla de:

o 100 mg & 150 mg de un 3cido bisfosfonico (o una sal farmacéuticamente

aceptable del mismo), y

© Uno o Mas excipientes farmacéuticamente aceptables seleccionados del grupo
conformado por: lactosa, polivinilpirrolidona, celulosa microcristalina,

crospovidona, acido estearico y didxido de silicio;

y cuyo recubrimiento esté conformado por uno o mas excipientes
farmacéuticamente aceptables seleccionados entre el grupo conformado por:
hidroxipropil metilcelulosa, diéxido de titanio, taico y polietilenglicol 6000.

Por lo tanto, me permito manifestar que la informacién técnica revelada en la
invencidon en cuestion presenta un inequivoco caracter novedoso frente a las
ensefianzas del documento D1, esto es, cumple a cabalidad con las disposiciones de
patentabilidad requeridas en el Articulo 16 de la Decision 486 de 2000.

5.2 Consideraciones con respecto al documento WO 00/21541 (D2)

El documento D2 ensefla un proceso para la preparacién de composiciones
farmacéuticas que contienen bisfosfonatos, el cual estd caracterizado basicamente porque la
sustancia activa es inicialmente granulada en hirmedo por medio de un granulador de lecho
fluidizado junto con adyuvantes que no presentan accién abrasiva, y posteriormente es

secada, tamizada y procesada para obtener las composiciones farmacéuticas requeridas.
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En conexién con lo anterior, resulta de gran importancia resaltar que el objetivo
principal de dicha anterioridad era desarrollar un proceso que permitiera reducir las pérdidas
de sustancia activa durante el proceso de preparacion de composiciones farmacéuticas que

contienen no mas de 50 mg de bisfosfonatos por unidad de dosis.

5.2.1 Analisis de la novedad frente a D2

Con base en lo anterior y con el énimo de demostrar el inequivoco caracter novedoso
que presenta la informacion técnica revelada en la presente solicitud frente a las ensefianzas
del documento D2, inicialmente me permito manifestar que dicha anterioridad no ensefia un

comprimido cuyo nucleo estd conformado por la mezcla de:

o 100 mg 6 150 mg de un &cido bisfosfénico (o una sal farmacéuticamente

aceptable del mismo), y

o uno 0 mas excipientes farmacéuticamente aceptables seleccionados del grupo
conformado por: lactosa, polivinilpirrolidona, celulosa microcristalina,

crospovidona, acido estearico y didxido de silicio;

y cuyo recubrimiento esté conformado por uno o mas excipientes farmacéuticamente
aceptables seleccionados entre el grupo conformado por: hidroxipropil metilcelulosa, diéxido

de titanio, talco y polietilenglicol 6000.

Contrario a esto, el documento D2 Unicamente revela un proceso para obtener
composiciones farmacéuticas caracterizadas porque comprenden un bajo contenido de
ingrediente activo, especificamente, para composiciones farmacéuticas que comprenden

hasta 50 mg de ibandronato.

Ahora, teniendo en cuenta los lineamientos establecidos en el Manual Andino de
Patentes para llevar a cabo el andlisis de la novedad de una solicitud, es claro que un
documento puede afectar la novedad de una invencién solo si éste contiene explicitamente
todas las caracteristicas técnicas esenciales de la invencion bajo estudio, esto es, si dicha
anterioridad describe por si sola todas las caracteristicas técnicas contenidas en las

reivindicaciones analizadas.!

Por lo tanto, debido a que dichos requisitos no se cumplen en el presente caso, es
claro que el capitulo reivindicatorio de la presente solicitud de patente es novedoso

frente a las ensefianzas del documento D2.

! SECRETARIA GENERAL DE LA COMUNIDAD ANDINA. Manual para el examen de solicitudes de patentes de invencién en las
Oficinas de Propiedad Industrial de los Paises de la Cumunidad Andina. Lima, Perl; 2004; paginas 65 y 66.
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De otro lado, para demostrar el nivel inventivo que caracteriza a la materia técnica

revelada en la presente solicitud frente a las ensefianzas de los documentos D1 y D2, me
permito dirigir la atencion del sefior Examinador hacia las ensefianzas del ANEXO IV remitido
a ese Despacho junto con el presente memorial, toda vez que en dicho documento se
presentan los datos experimentales que demuestran el sorprendente efecto técnico logrado
con los medicamentos revelados en la presente invencion durante el tratamiento de la

resorcion osea.

Especificamente, tanto en dicho compendio (ANEXO IV) como en los documentos
remitidos a ese Despacho junto con la respuesta dada al Concepto Técnico anterior, se
revelan, -por ejemplo-, los resultados de un estudio realizado por el solicitante y que es
conocido bajo el nombre de MOBILE (Monthly Oral iBandronate In LadiEs); dicho estudio
consistié basicamente de la realizacidon de un ensayo clinico durante dos afios, aleatorizado y
doble ciego con 1.609 mujeres con osteoporosis postmenopausica, con el cual se comparo la
eficacia y seguridad de diferentes dosis mensuales orales de ibandronato (100mg en un solo
dia; 100mg separados en dosis de 50mg durante dos dias consecutivos o 150mg en un solo
dia) con el régimen diario oral (2.5mg) aprobado actualmente por la FDA y la Unidén

Europea.

Dicho estudio permitié concluir que la gran mayoria de mujeres cuyo régimen de
tratamiento contra la resorcion dsea consistid en el consumo mensual de un comprimido con
100 mg o 150 mg de ibandronato lograron incrementos significativos en la densidad mineral
4sea tanto en la espina lumbar (LS BMD), como en la cadera (HT BMD). Asi, por ejemplo, de
acuerdo a los datos revelados en los documentos previamente mencionados, es claro que un
91.3% de pacientes a las que se les administré6 mensualmente 150 mg de ibandronato
mostraron un aumento en la densidad mineral ésea de la espina lumbar (LS BMD), mientras
que s6lo un 84% de pacientes a quienes se les administro diariamente 2.5 mg de
ibandronato mostraron un aumento en LS BMD. Asimismo, un mayor porcentaje de
pacientes a las que se les administré mensualmente 100 mg (87.1%) y 150 mg (90.0%) de
ibandronato lograron aumentos substanciales en la densidad mineral dsea en la cadera (TH
BMD), pues solo un 76.7% de pacientes a las que se les administrd diariamente 2.5 mg de

ibandronato lograron incrementos similares en TH BMD.

Aparte de lo anterior, el medicamento revelado en la presente solicitud también
representa un importante avance en el estado de la técnica si se tiene en cuenta que para la
gran mayoria de los pacientes el consumo diario de un medicamento que contiene 2,5 mg
de 4cido ibandrénico resulta inconveniente, lo que ocasionaba que hasta dos tercios de las

pacientes abandonaran el tratamiento de la osteoporosis luego de un afo, quedandose sin
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los beneficios de la reconstruccion del hueso que estos farmacos sélo pueden proporcionar al

cabo del tiempo.

Por todo lo anterior, atentamente me permito manifestar ante ese Despacho que el
novedoso medicamento revelado en la solicitud de patente en cuestion presenta un
inequivoco cardcter inventivo frente a las enseflanzas de los documentos D1 y D2, toda vez
que una persona experta en la materia técnica en cuestion no encuentra en dichas
anterioridades ensefianza alguna que le sugiera un medicamento de
administracion mensual que comprenda 100 6 150 mg de ibandronato (o una sal
farmacéuticamente aceptable del mismo) junto con excipientes farmacéuticamente
aceptables. Asimismo, es claro que la persona experta en la materia tampoco encontraria
obvio el medicamento de la solicitud de patente en cuestidén, debido a que éste no habria
podido sugerir las notables ventajas técnicas y terapéuticas obtenidas a partir de dicha

novedosa composicién, tal como se ha comentado previamente en el presente memorial.
6. CON ON

Teniendo en cuenta las modificaciones realizadas en la descripcion y en el capitulo
reivindicatorio de la presente s’olicitud, y de conformidad con los argumentos técnicos
presentados para demostrar el inequivoco caracter novedoso e inventivo de dicho nuevo
capitulo reivindicatorio frente a las ensefianzas de los documentos D1 y D2, es
completamente claro que se han superado todas las objeciones expuestas por el
sefior Examinador en contra de la patentabilidad de la presente invencién, y por lo tanto,

dicha solicitud es merecedora del privilegio de patente solicitado.
7. Anexo al presente memorial me permito presentar:

i) Recibo numero 08-84,532, expedido por la Superintendencia de Industria y

Comercio, que acredita el pago de las modificaciones mencionadas;

i) Copia de las paginas 1-17 de la descripcién, en la cual se ha realizado la

AR’

modificacion previamente mencionada;
iii)  Copia del nuevo capitulo reivindicatorio compuesto por 5 reivindicaciones, el cual
reemplaza al capitulo actualmente presentado y en el que se han realizado las

modificaciones previamente mencionadas; y

iv) Copia del compendio electrénico para el medicamento denominado: "Bonviva 150

mg Film-Coated Tablets".

10
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8. En vista de todo lo anterior, ruego a usted proceder a estudiar nuevamente la
solicitud a la luz de las argumentaciones presentadas y de las modificaciones realizadas y

conceder el privilegio de patente solicitado.

Sefior Superintendente,

IA LLOREDA RICAURTE
T.P. 53.215
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ACIDO BISFOSFONICO PARA EL TRATAMIENTO Y PREVENCION DE
OSTEOPOROSIS

RESUMEN-OBJETO Y FINALIDAD DE LA INVENCION

La presente invencidén se refiere al empleo de los acidos
bisfosfénicos o las sales farmacéuticamente aceptables de los
mismos, para la elaboracidn de medicamentos para la preven-
cién o tratamiento de transtornos caracterizados por un
aumento patoldgico de la resorcidn oOsea, egpecialmente para

la prevencidén y tratamiento de la osteoporosis.

* ok k k ok
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ACIDO BISFOSFONICO PARA EL TRATAMIENTO Y PREVENCION DE
OSTECPOROSIS

La pregente invencidn se refiere al empleo de los

dcidos

bisfosténicos, especialmente del &cido (1~hidroxi—3~(N—metil—

N-pentil)aminopropiliden-1,1,bigfosfdonico (dcido ibandrdnico)
0 las sales farmacéuticamente aceptables de los mismosU para
la elaboracién de wmedicamentos para la prevencién o
tratamiento de transtornos caracterizados por un aumento
patecldgico de la resorcidn d&sea, esgpecialmente para la
prevencidn y tratamiento de la osteoporosis.

Los huesos sirven principalmente como de soporte,;y en
consecuencia el hueso es contemplado con frecuencia coﬁo un
simple material de construccidén. Sin embargo, el hueso es un
complicado biomaterial adaptado para una amplia variedad de
necesidades, estimulos y agentes nocivos a los cualesiesté
expuesto. Se dispone de endoprdétesis como substitut@s de
huesos y articulaciones. Sin embargo, las endOprétesig aun
cuando biomecdnicamente son altamente réfinadas, no tienen un
clocto activo wobre ol entorno ndl cn factores de calya.

Una wvariedad de transtornos en humanos y mamiferos
implican o estdn asociados con la anormal resorcidén OJOsea.
Estos desdrdenes incluyen aunque no estdn limitados por
ellas, la osteoporosis, la enfermedad de Paget, 1la péfdida
periprostética de hueso u osteolisis, y la hipercalcemia de
la enfermedad maligna y metastdsica de los huesos. La mas
comin de estas enfermedades esg la osteoporosis, la cual én su
manifestacidén mds frecuente tiene lugar en las mujeres

c . : - !
postmenopausicas. Debido a que la osteoporosis asi como otros

transtornos asociados con la pérdida ésea, son condiciones
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cronicas, se cree que la terapia adecuada requerira
generalmente un tratamiento crénico.

Los bisfosfonatos, a saber, los &cidos bisfosfénicos o
las sales farmacéuticamente aceptables de los mismos, son
compuestos sintéticos andlogos del pirofogfato, que se
encuentra en estado natural. Debido a su acusada afinidad
para el fosfato de calcio en fase sélida, los bisfosfonatos

gse unen fuertemente al mineral del hueso. Los bisfosfonatos

farmaceldgicamente activos son ya bien conocidos en 1la

técnica y son potentes inhibidores de la resorcidn bGsea y son
por lo tanto de utilidad en el tratamiento y prevencidén de
enfermedades que 1mplican una resorcidn Osea anormal,
especialmente la osteoporosis, la enfermedad de Paget, 1la
hipercalcemia de malignidades y enfermedades metastdsicas vy

metabdlicas de los huesos.

Los bisfosfonatos como agentes farmacéuticos estan
descritos por ejemplo en las patentes EP-A-170.228, EP-A-
197.478, EP-A-22.751, EP-A-252.504, EP-A-252.505, EP-A-
258.618, EP-A-350.002, EP-A-273.190, WO-A-90/00798, etc.,
cada una de las cuales esta incorporada a la presente como
referencia.

Las formas farmacéuticés de los bisfosfonatos que se
encuentran corrientemente en el mercado son formulaciones
orales (comprimidés o capsulas) o soluciones para la inyec-
cién o infusidn intravenosa. Son sgistémicamente bien tole-
rados cuando se administran a dosis terapéuticas. Sin
embargo, los bisfosfonatos en su conjunto son irritantes para

la piel y membranas mucosas, y cuando se afiaden por via oral

\&7
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sobre una base continuada, pueden ocasionar efectos

secundarios en el tracto digestivo, p. ej., episcdios
adversos o transtornos gastrointestinales. En consecuencia y
debido a su baja biodisponibilidad oral, la ruta oral de
administracién ha sido hasta la fecha poco recomendada para
emplear en pacientes.

Los bisfosfonatos pueden clasificarse en dos Jgrupos con
diferentes modos de acecidén. El1 ibandronato pertenece a los
bisfosfonatos mas potentes que contienen nitrégeno [Russell
1999 Russell RGG, Rogers ML]. Bigphosphonates: From the
laboratory to the clinic and back again” ("Bisfosfonatos: Del
laboratorio a la clinica y regreso"). Bone ("Hueso") 25 (1):
97-106 (1999); Rogers MJ, Gordon &, Benford HL, Coxon FP,
Luckman SP, Monkkonen J, Frith JC. "Cellular Molecular
mechanisms of action of Dbisphosphonates” ("Mecanismos
moleculares celulares de accidn de los bisfosfonatog").
Cancer ("Cancer") 88 (12) Suppl: 2961-2978 (2000)1. EI1
ibandronato es uno de los Dbisfosfonatos mas potentes
actualmente en desarrollo clinico en la osteoporosis vy
enfermedades metastésicas de los huesos. En modelos animales
de resorcidén 6sea, el ibandronato es 2, 10, 50 y 500 veces
mds potente que el risedronato, alendronato, pamidronato y
clodronato respectivamente [Mihlbauer R.C.,F. Bauss, R.
Schenk, M. Janner, E. Bosies, K. Strein y H. Fleisch. "BM
21.0955 a potent new Dbisphosphonate to inhibit bone
resorption" ("BM 21.0955, un potente nuevo bigfosfonato para
la inhibicidn de la resorcidén o6gea"). J. Bone Miner. Res. 6:

1003 - 1001 (1%991)].
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El 1ibandronato inhibe la resorcién ésea sin perjudicar

la mineralizacién (Mihlbauer y col., Mihlbauer R.C., F.
Bauss, R. Schenk, M. Janner, E. Bosies, K. Strein, y H.

Fleisch. "BM 21.0955 a potent new bisphosphonate to inhibit

bone resorption" ("BM 21.0955, un potente nuevo bisfosfonato
para la inhibicién de la resorcidén &sea"). J. Bone Miner.
Reg. 6: 1003 - 1011 (1991).). Se ha demostrado gue disminuye

la actividad osteocldstica con lo cual inhibe la destruccidn
de los huesos. A dosis altas reduce también el ntmero de
ogteoclastos (Mihlbauer y col., Mihlbauer R.C., F. Bauss, R.
Schenk, M. Janner, E. Bosies, K. Strein y H. Fleisch. "BM
21.0955 a potent new bisphosphonate to inhibit bone
regsorption" ("BM 21.0955, un potente nuevo bisfosfonato para
la inhibicidén de la resorcidn oésea"). J. Bone Miner. Res. 6:
1003 - 1011 (1991)).

Como se ha descrito, los bisfosfonatos son aceptados por
proporcionar una fuerte eficacia en el control de 1la
osteoporosis. Sin embargo, dadas las restricciones de
administracién relacionadas con la baja biodisponibilidad
oral y potenciales efectos gastro intestinales, existe una
clara oportunidad para los regimenes que ofrecen una mejor
comodidad y flexibilidad, conduciendo a un nivel mas alto de
aceptacidén y un superior control/satisfaccidén del paciente,
Se han descrito en la técnica regimenes intermitentes como
por ejemplo, la administracidn una vez a la semana, pero
dichos tratamientos intermitentes no  proporcionan el
regultadc deseado.

Se ha descubierto ahora que la prevencidén o el
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tratamiento de transtornos caracterizados por un aumento
patolégice de la resorcidn ésea como p. ej., la osteoporosis,
pueden ser mejorados mediante la administracidn mensual de 50
a 250 mg de un bisfosfonato o una sal farmac&uticamente
aceptable del mismo, especialmente"mediante una adminis-
tracién mensual de ibandronato, es decir, acido ibandrénico o
una sal farmacéuticamente aceptable del mismo.

La presente invencidn gse refiere por lo tanto al empleo
de un &cido  bisfosfdénico o una gal farmacéuticamente
aceptable del mismo, particularmente con el empleo del acido
ibandrénico o una sal farmacéuticamente aceptable del mismo,
para la preparacién de medicamentos para la prevencién o
tratamiento de trastornog caracterizados por un aumento
patoldgico de la resorcidn oOsea, en donde el medicamento:

a) contiene aproximadamente de 50 a 250 mg, de
preferencia aproximadamente 100 a 150 mg de un acido
bisfosfénico o una sal farmacéuticamente aceptable del miswo,
Yy

b) el medicamento  se administra por via oral en uno,
dos o tresg dias consecutivos por mes.

El tratamiento por via oral mensual, wmediante la
administracidén de por lo menos el 120%, especialménte del
120% al 200% de la dosis prevista, ofrece mayores ventajas
para el paciente con respecto a la comodidad y aceptacidén asi
como superiores resultados. La "dosis prevista" (100%)
corresponde a las dosis diarias eficaces acumuladas. Anteg de
completar el programa de desarrollo clinico del ibandronato,

ningin bisfosfonato habia demostrado prospectivamente una

\CQ?
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eficacia en la reduccién de fracturas con un intervalo sin
farmaco, fuera de la administracién diaria. En resumen, es
completamente inesperado que el beneficio de la reduccidn de
fracturas pueda derivarse de una administracién mensual de un
bisfosfonato con un esquema de administracidén de un compri-
mido dnico o de varios comprimidos.

En consecuencia, la presente invencidén se refiere al
empleo de A&acidos bigfosfénicos o© sales farmacéuticamente
aceptables de los mismos para la elaboracidén de un medi-
camento para la prevencién o tratamiento de transtornos
caracterizados por un aumento patoldgico de la resorcidn
b6sea, p. ej., la osteoporosis, en donde el medicamento
contiene por lo menos el 120% de la dosis diaria eficaz
prevista, de &acidos bisfosfdnicos o sales farmacéuticamente
aceptables de los mismos, y se administra en uno, dos o tres
dias consecutivos por mes.

Con mas preferencia, la invencidén comprende el empleo
del a&acido ibandrénico o las sales farmacéuticamente acep-
tables del mismo, para la elaboracidén de un medicamento para
la prevencién o tratamiento de transtornos caracterizados por
un aumento patoldgico de la resorcidén O6sea en donde el
medicamento,

a) contiene aproximadamente de 100 a aproximadamente
150 mg de A&acido ibandrdénico o una sal farmacéuticamente
aceptable del mismo, y

b) se administra por via oral en uno, dos o tres dias

consecutivos por mes.

El término "dcido bisfosfénico" significa compuestos

\A
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caracterizados por dos grupos fosfénicos unidos por enlaces
foafodter a un A&atomo de carbono central (geminal). Esta
estructura P-C-P estd ejemplificada en la férmula I de mas
adelante. Debe tenerse en cuenta gque el término "&cidos
bisfosfdnicos" como se emplea en la presente cuando se
refiere a los agentes terapéuticos de la presente invencidn,
se emplea también para abarcar los bisfosfonatos, los acidos
bifosfénicos y los dcidos bisfosfénicos, asi como también las
sales y derivados de estos materiales. El empleo de una
nomenclatura especifica al referirse al bisfosfonato o
bisfosfonatos no significa que se limita el ambito de 1la
presente invencidn, a no ser que esté especificamente
indicado.

El término "farmacéuticamente aceptable" como se emplea
en la presente, significa que las sales o agentes quelantes
gson aceptables desde el punto de vista de la toxicidad.

El término "sal farmacéuticamente aceptable", se refiere
a las sgales de amonio, sales de metal alcalino tales como
potasio y sodio (incluyendo las sales mono, di y trisddicas
que son las preferidas), sales de metal alcalinotérreo tales
como las sales de calcio y de magnesio, con bases organicas,
como p. ej., las sales de diciclohexilamina, N-metil-D-
glucamina y sales con aminodcidos tales como la arginina,
lisina, etc.

El término "transtornos caracterizados por un aumento
patoldégico de 1la resorcidn Osea" se refiere a las con-
diciones definidas médicamente con o sin causa identifica-

ble (tal como una osteoporosis menopdusica, osteoporosis
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juvenil idiopatica, osteoporosis asociada con el sindrome de

Klinefelter, osteoporosis masculina, osteoporosis debido a

factores nutricionales, osteoporosis relacionada con el
trasplante de un O6rgano, osteoporosis asociada con 1la
inmovilizacidn, condicién inflamatoria y la osSteoporosis

inducida por corticosteroides).

El término "uno, dos o tres dias consecutivos por mes"
significa la administracién de comprimidos proporcionales de
una a tres dosis, o no proporcionales a ninguna dosis, en
uno, dos o tres dias consecutivos del mes, de preferencia un
dia por mes. Como se emplea en la presente, el término "mes"
se emplea de acuerdo con el significado generalmente empleado
de una medida del tiempo que comprende aproximadamente cuatro
(4) semanas, aproximadamente 30 dias, o aproximadamente 1/12
de un aflo natural.

El término "medicamento" se refiere a una composicidn
farmacéutica. El término abarca los esquemas de administra-
cién simple o miltiple.

De preferencia el medicamento se administra una vez al
mes. De preferencia el medicamento se administra como dosis
inica, aunque el &ambito de la presente invencidn incluye
medicamentos administrados como subdosis miltiples como p.
ej., en dos dias consecutivos por mes o tres dias consecu-
tivos por mes.

De preferencia, el medicamento comprende por lo menos el
100%, de preferencia del 120% al 200%, con mds preferencia
del 120 al 150% de la dosis eficaz de &dcidos bisfosfénicos o

sales farmacéuticamente aceptables de los mismos, con mas

\o\
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preferencia del &cido ibandrénico o sales farmacéuticamente \&ﬂ/

aceptables del mismo.

El término "dosis eficaz" se refiere aproximadamente de
50 a aproximadamente 250 mg, con mas preferencia de
aproximadamente 100 a aproximadamente 150, de un bisfosfonato
o sales farmacéuticamente aceptables del mismo, por ejemplo
de A&acido ibandrénico o una sal farmacéuticamente aceptable
del mismo. Como se ha indicado, la dosgis eficaz puede ser una
dosis simple o miltiples subdosis. Por ejemplo si la dosis
eficaz es de 150 mg, la dosis puede ser una (1) dosis de 150
mg, dos (2) subdosis de 75 mg administradas en un dia o en
dos dias consecutivos, o tres (3) subdosis de 50 mg
administradas en un dia o en dos o tres dias consecutivos, si
la dosis eficaz es de 100 mg, la dosis puede incluir una (1)
dosis de 100 mg, dos (2) subdosis de 50 mg administradas en
un dia o dos dias consecutivos, de preferencia en dos dias
consecutivos.

"Acidos bisfosfénicos y sales farmacéuticamente acepta-
bles de los mismos" como agentes farmacéuticos, estan des-
critos por ejemplo en las patentes US n*™ 4.509.612,
4.666.895, 4719.203, 4.777.163, 5.002.937, 4.971.958 v
4.958.839 y en las sgolicitudes de patente europea n® 252 .504
y 252.505, incorporadas a la presente como referencias para
la descripciodn.

Métodos para la preparacién de acidos bisfosfénicos vy
sales farmacéuticamente aceptables de los mismos, pueden
encontrarse p. ej., éen las patentes U.S. n° 3.962.432,

4.054.598, 4.267.108, 4.327.039, 4.407.761, 4.621.077,
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4.624.947, 4,746 .654, 4.922.077, 4.970.335, 5.019.651,
4.761.406, 4.876.248; en J. Org. Chem. 32, 4111 (1967) y en
la solicitud de patente europea 252.504, incorporadas a la
presente como referencia. Las sales, farmacéuticamente acep-
tables de los &cidos bisfosfdénicos pueden también emplearse
en la presente invencidén. Ejemplos de sales basicas de acidos
bisfosfénicos incluyen las sales de amonio, sales de metal
alcalino como potasio y sodio ({(incluyendo lag sales mono, di
v trisddicas) (las cuales son lasg preferidas), sales de metal
alcalinotérreo tales como calcio y magnesio, sales con bases
orgédnicas tales como las sales de diciclohexilamina, N-metil-
D-glucamina y sales con aminodcidos tales como la arginina,
ligina, etcétera. Se prefieren lasgs sales no tdxicas,
fisioldgicamente aceptables. Las sales pueden prepararse por
métodos ya conocidos en la técnica, como se describen en la
solicitud de la patente europea 252.504 6 en la patente US n°
4.922.077, incorporadas a la presente como referencia.

De preferencia, el medicamento contiene de 100 a 150 mg
de un acido ibandrénico o de una sal farmacéuticamente
aceptable del mwmismo. De preferencia, el medicamento ge
administra como dosis simple.

En una versidn preferida de la presente invencidn, el
término "bisfosfonato" de la presente invencién corresponde a

compuestos de foérmula general
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en donde A y X son independientemente entre si, selec-
cionadas del grupo formado por hidrdgeno, hidroxilo, hald-
geno, amino, SH, fenilo, alquilo, mono o dialguilamino, mono
o) dialquilaminoaiquilo, alcoxilo, ticalquilo, tiofenilo, vy
conjuntos arilo o heterocarilo seleccionados del grupo formado
por fenilo, piridilo, furanilo, pirrolidinilo, imidazolilo vy
bencilo, en donde el conjunto arilo ¢ hetercarilo estéa
opcionalmente substituido con alguilo.

En la foérmula quimica anterior, A puede incluir X, y X
incluye A de forma que log dos conjuntos pueden formar parte
de la misma estructura ciclica.

La formula quimica anterior pretende abarcar estructuras

carbociclicas, aromaticas y hetercaromaticas para los
substituyentes A vy/o X, p. ej., naftilo, quinolilo,

isoquinolilo, adamantilo y clorofeniltio.

Estructuras preferidas son aquellas en las cuales A se
selecciona del grupo formado por hidrégeno, hidroxilo Y
halégeno, y X se selecciona del grupo formado por alquilo,
halbdgeno, tiofenilo, tioalquilo y dialquilaminoalquilo.

Las estructuras més preferidas son aquellas en las
cuales A se selecciona del grupo formado por hidrégeno,
hidroxilo y Cl, y X se selecciona del grupo formado por
algquilo, Cl, clorofeniltio y dialquilaminoalquilo.

EL acido bigsfostdnico preferido o su sal
farmacéuticamente aceptable, se selecciona del grupo formado
por alendronato, cimadronato, clodronato, EB-1053, tiludro-
nato, etidronato, ibandronato/ incadronato, minodronato,

neridronato, olpadronato, risedronato, piridronato, pamidro-

\X
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nato, zolendroﬁato o gales aceptables de los mismos, p. ej.,
la sal monosddica del Acido ibandrénico monohidrato.

El Aacido ibandrénico (dcido 1-hidroxi-3- (N-metil-N-
pentil)aminopropiliden-1,1-bisfosfénico) o las sales compati-
bles del mismo son particularmente preferidas, p. ej., la sal
monosodica del écidb ibandrénico monohidrato.

Los bisfosfonatog y las sales farmacéuticamente acepta-
bles, pueden administrarse solas o en combinacidén con otros
Farmacos activog para huesos, bien en combinaciones fijas o
bien geparadas tanto fisicamente como en el tiempo, inclu-
vendo hormonas tales como una hormona esteroide, p. ej., un
egstrogeno, un agonista parcial de estrdgeno, o una combina-
cién estrdgeno-gestageno; una calcitonina o andlogo o deri-
vado de la misma, p. ej., la hormona del salmén, de 1la
anguila o la hormona del paratiroides calcitonina humana o

andlogos de lag migmas, p. ej., PTH (1-84), PTH (1-34), PTH

(1-36) . PTH (1-38), PTH (1-31)NH2 o PPTS 893; un SERM
(Selective Estrogen Receptor Modulator) ("Modulador receptor
de estrdgeno selectivo"), p. ej., raloxifene, lasofoxifene,

TSE-434, FC1271, tibolone, vitamina D 6 un andlogo. Estos
farmacos activos para el hueso adicionales, pueden adminis-
trarse mas frecuentemente que el bisfosfonato.

Composiciones farmacéuticas apropiadas son ya conocidas
en la especialidad y han sido descritas p. ej., en las pa-
tentes US n° 6.143.326 y 6.294.196, las cuales se incorporan
a la presente como referencia.

Para la preparacion de comprimidos, comprimidos lacados,

grageas o capsulas de gelatina dura, los compuestos de la
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presente invencidén pueden mezclarse con excipientes inor-
ganicos u organicos farmacéuticamente inertes. Ejemplos de

excipientes adecuados para comprimidos, grageas o capsulas de
gelatina dura incluyen la lactosa, almidén de maiz o
derivados de los mismo, talco o &cido estedrico o sales del
mismo.

Las composiciones farmacéuticas pueden contener también
agentes conservantes, agentes solubilizantes, agentes
estabilizantes, agentes humectantes, emulsionantes, edulco-
rantes, colorantes, odorantes, sales para variar la presidn
osmética, tampones, agentes para recubrimiento o anti-
oxidantes. Pueden contener también otros agentes terapéuti-
cemente valiosos. De preferencia, la composicidn farmacéutica
es un comprimido recubierto con una pelicula en el cual el
nicleo del comprimido contiene 50 a 200 mg de un A&cido
bisfosfénico o una sal del mismo farmacéuticamente aceptable
como se ha definido wmés arriba y uno o més eXcipientes
farmacéuticamente aceptables seleccionados del grupo formado
por lactosa, polivinilpirrolidona, celulosa microcristalina,
crospovidona, A&cido estedrico, didxido de silicio y el
recubrimiento del comprimido contiene uno o més excipientes
farmacéuticamente aceptable seleccionados del grupo formado
por hidroxipropilmetilcelulosa, didxido de titanio, talco vy
polietilenglicol 6000. Estas composiciones son ya conocidas
en la especialidad y estan descritas por ejemplo en las
patentes US n®° 6.143.326 y 6.294.196.

Otro aspecto de la presente invencién es un método para

el tratamiento, reduccién o prevencidén de trastornos carac-
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terizadogs por un: aumento patoldgico de la resorcidn oOsea, el
cualdcomprende la administracién a un mamifero de una can-
tidad efectiva dé dcidos bisfosfénicos o sales aceptables de
los mismos. Particularmente, la invencidén se refiere a un
método para el tratamiento, reduccidbn o prevencidn de
trangtornos caracterizados por un aumento patoldgico de la
resorcién oOsea, el cual comprende la administracidn oral de
una cantidad efectiva de un a&acido bisfosfénico o una sal
farmacéuticamente aceptable del mismo, en donde ge administra
aproximadamente de 50 a 250 mg de acido bigfosfdnico o una
sal farmacéuticamente aceptable del wmismo, vy se administra en
uno, dog o tres dias consecutivos por mes. Como se ha
indicado mas arriba, la cantidad efectiva de &cido bisfos-
fénico o sal farmacéuticamente aceptable del mismo puede
administrarse en forma de dosis simple o como subdosig
maltiples.

De preferencia, el método comprende la administracién de
aproximadamente 50 a 250 mg, de preferencia aproximadamente
100 a 150 mg, de un bisfosfonato o una sal farmacéuticamente
aceptable del wmismo, dos o tres dias consecutivos por mes.
Aunque el método incluye la administracién de 1la dosis
mediante subdosis ﬁﬁltiples, el método aboga de preferencia
por una dosig simple: Ejemplos para la administracién de la
dosis mediante subdosis midltiples son como sique: si la dosig
eficaz es de 150 mg. la dosis puede ser dos (2) subdosis de
75 mg administradas en un dia o dos dias consecutivos, o tres
(3) subdosis de 50 mg administradas en un dia o en dos o treg

dias comnsecutivos; si la dosis eficaz es de 100 mg, la dosisg
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buede ser dos (2) subdosis de 50 mg administradas en un dia o
dos dias consecutivos, de preferencia en dos diasg consecu-
tivos. El bisfosfonato preferido es el ibandronato o una sal
farmacéuticamente aceptable del mismo, p. ej., la sal mono-
sédica del acido ibandrdénico monohidrato.

De preferencia, en el método de acuerdo con la presente
invencidén, el &cido bisfosfdnico se selecciona del grupo
formado por alend%onato, cimadronato, clodronato, EBR-1053,
tiludronato, etidronato, ibandronato, incadronato, minodrona-
to, neridronato, olpadronato, rizedronato, piridronato,
pamidronato, zoléndronato 0o sales farmacéuticamente acepta-
bles de los mismos. Con mas preferencia el acido bisfosfdnico
es el ibandronato o una sal farmacéuticamente aceptable del
mismo, p. ej., . la sal monosddica del dcido ibandrénico, mono-
hidrato.

La invencién se describe a continuacién con referencia a

las versiones ejemplificadas.
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Composicidn farmacéutica

El ejemplo muestra

la composicién de un comprimido de 50

mg. La composicidén y preparacién de estos comprimidos ya son

conocidas en la especialidad y estédn descritas por ejemplo en

las patentes US n™ 6.143.326 y 6.294.196.

Pueden prepararse otras composiciones ajustando los in-

gredientes de acuerdo con la cantidad de bisfosfenato, p.

ej., la sal monosddica del &acido ibandrénico monohidrato.

Comprimido de 50 mg recubierto con una pelicula
Componentes mg por
comprimido
- Niicleo del comprimido:
Sal monosodica del acido 56,250
ibandronico, monohidrato
Lactosa monohidrato 92.750
Povidona K 25 5.000
Celulosa microcristalina 30.000
Crospovidona 10.000 |
Acido estearico purificado 4.000
Dioxido de silicio coloidal 2.000
Recubrimiento del comprimido:
Hidroxipropilmetilcelulosa 5.1425
Dioxido de titanio 2.4650
Talco 0.8925
Polietilenglicol 6.000 1.5000
Peso final: ZI&OOdL_
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REIVINDICACIONES

1. Un medicamento para administracidén oral caracterizado

porque es un comprimido recubierto por una pelicula, en
donde el niliclec del comprimido comprende:
+ 100 mg o 150 mg de un &cido bisfosfdnico o una sal
farmcéuticamente aceptable del mismo; vy,
+uno © mas excipientes farmacéuticamente aceptables

seleccionados del grupo conformado por: lactosa,

polivinilpirrolidona, celulosa microcristalina,

crospovidona, Acido estedrico y didxido de silicio;

y en donde el recubrimiento del comprimido comprende
uno o mas excipientes farmacéuticamente aceptables
geleccionados entre el grupo conformado por: hidroxipropil
metilcelulosa, didxido de titanico, talco y polietilenglicel

6000.

2. El medicamento de la reivindicacidén 1, en donde el
dcido bisfosfénico es el Aacide ibandrénico o una sal

farmacéuticamente aceptable del mismo.

3. El medicamento de las reivindicaciones 1 y 2, el cual
comprende 100 mg de 4&cido bisfosfénico o wuna sal

farmacéuticamente aceptable del mismo.

4, El medicamento de las reivindicaciones 1 v 2, el cual
comprende 150 mg de &cido Dbisfosfénico o una sal

farmacéuticamente aceptable del mismo.

5. E1 wmedicamento de acuerdo con cualquiera de las
reivindicaciones 1 a 4, en donde el acido bisfosfénico o la
gsal farmacéuticamente aceptable del mismo es la sal

monosddica del acido ibandrénico monohidrato.

\
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1. NAME OF THE MEDICINAL PRODUCT Al
Bonviva ¥ 150 mg film-coated tablets

2. QUALITATIVE AND QUANTITATIVE COMPOSITION _A__Jl
Each film-coated tablet contains 150 mg ibandronic acid (as ibandronic sodium
monohydrate).
Excipients

Each film-coated tablet contains 162.75 mg lactose monohydrate. For a full list of
excipients, see section 6.1,

3. PHARMACEUTICAL FORM Mj

Film-coated tablet

White to off white film-coated tablets, of oblong shape marked "BNVA" on one
side, and “150"” on the other side.

4. CLINICAL PARTICULARS Al

4.1 Therapeutic indications A

Treatment of osteoporosis in postmenopausal women at increased risk of
fracture (see section 5.1).

A reduction in the risk of vertebral fractures has been demonstrated, efficacy on
femoral neck fractures has not been established.

4.2 Posology and method of administration A

For oral use.

The recommended dose is one 150 mg film-coated tablet once a month. The
tablet should preferably be taken on the same date each month.

Bonviva should be taken after an overnight fast (at least 6 hours) and 1 hour
before the first food or drink (other than water) of the day (see section 4.5) or
any other oral medicinal products or supplementation (including calcium):

http://emc.medicines.org.uk/emc/assets/c/html/DisplayDoc.asp?DocumentID=16730 04/11/2008
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« Tablets should be swallowed whole with a glass of plain water (180 to 240 ml)
while the patient is sitting or standing in an upright position. Patients should not
lie down for 1 hour after taking Bonviva.

« Plain water is the only drink that should be taken with Bonviva. Please note
that some mineral waters may have a higher concentration of calcium and
therefore, should not be used.

¢ Patients should not chew or suck the tablet, because of a potential for
oropharyngeal ulceration.

In case a dose is missed, patients should be instructed to take one Bonviva 150
mg tablet the morning after the tablet is remembered, unless the time to the

next scheduled dose is within 7 days. Patients should then return to taking their
dose once a month on their originally scheduled date.

If the next scheduled dose is within 7 days, patients should wait until their next
dose and then continue taking one tablet once a month as originally scheduled.

Patients should not take two tablets within the same week.

Patients should receive supplemental calcium and / or vitamin D if dietary intake
is inadequate (see section 4.4 and section 4.5).

Patients with renal impairment

No dosage adjustment is necessary for patients with mild or moderate renal
impairment where creatinine clearance is equal or greater than 30 ml/min.

Bonviva is not recommended for patients with a creatinine clearance below 30
ml/min due to limited clinical experience (see section 4.4 and section 5.2).

Patients with hepatic impairment

No dosage adjustment is required (see section 5.2),
Elderly

No dosage adjustment is required (see section 5.2).
Children and adolescents

There is no experience in children.

Page 3 of 20

4.3 Contraindications

- Hypocalcaemia (see section 4.4)

- Hypersensitivity to ibandronic acid or to any of the excipients.

http://emc.medicines.org.uk/emc/assets/c/html/DisplayDoc.asp?DocumentID=16730
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4.4 Special warnings and precautions for use

Hypocalcaemia must be corrected before starting Bonviva therapy. Other
disturbances of bone and mineral metabolism should also be effectively treated.
Adequate intake of calcium and vitamin D is important in all patients.

Bisphosphonates have been associated with dysphagia, oesophagitis and
oesophageal or gastric ulcers. Therefore patients, especially those with a history
of prolonged oesophageal transit time, should pay particular attention to and be
able to comply with the dosing instructions (see section 4.2).

Physicians should be alert to signs or symptoms signalling a possible
oesophageal reaction during therapy, and patients should be instructed to
discontinue Bonviva and seek medical attention if they develop symptoms of
oesophageal irritation such as new or worsening dysphagia, pain on swallowing,
retrosternal pain, or heartburn.

Since NSAIDS and bisphosphonates are both associated with gastrointestinal
irritation, caution should be taken during concomitant administration.

Due to limited clinical experience, Bonviva is not recommended for patients with
a creatinine clearance below 30 ml/min (see section 4.2 and section 5.2).

Osteonecrosis of the jaw, generally associated with tooth extraction and/or local
infection (including osteomyelitis) has been reported in patients with cancer
receiving treatment regimens including primarily intravenously administered
bisphosphonates. Many of these patients were also receiving chemotherapy and
corticosteroids. Osteonecrosis of the jaw has also been reported in patients with
osteoporosis receiving oral bisphosphonates.

A dental examination with appropriate preventive dentistry should be considered
prior to treatment with bisphosphonates in patients with concomitant risk factors
(e.g. cancer, chemotherapy, radiotherapy, corticosteroids, poor oral hygiene).

While on treatment, these patients should avoid invasive dental procedures if
possible. For patients who develop osteonecrosis of the jaw while on
bisphosphonate therapy, dental surgery may exacerbate the condition. For
patients requiring dental procedures, there are no data available to suggest
whether discontinuation of bisphosphonate treatment reduces the risk of
osteonecrosis of the jaw. Clinical judgement of the treating physician should
guide the management plan of each patient based on individual benefit/risk
assessment.

Patients with rare hereditary problems of galactose intolerance, the Lapp lactase
deficiency or glucose-galactose malabsorption should not take this medicinal
product.

Page 4 of 20

4.5 Interaction with other medicinal products and other [Il

forms of interaction

http://emc.medicines.org.uk/emc/assets/c/html/DisplayDoc.asp?DocumentID=16730

Drug-Food Interactions

Oral bioavailability of ibandronic acid is generally reduced in the presence of

04/11/2008

\'7(2‘(



Bonviva 150mg Film-Coated Tablets , SPC from the eMC

food. In particular, products containing calcium and other multivalent cations
(such as aluminium, magnesium, iron), including milk, are likely to interfere with
absorption of Bonviva, which is consistent with findings in animal studies.
Therefore, patients should fast overnight (at least 6 hours) before taking Bonviva
and continue fasting for 1 hour following intake of Bonviva.

Drug-Drug Interactions

Calcium supplements, antacids and some oral medicinal products containing
multivalent cations (such as aluminium, magnesium, iron) are likely to interfere
with the absorption of Bonviva. Therefore, patients should not take other oral
medicinal products for at least 6 hours before taking Bonviva and for 1 hour
following intake of Bonviva. Pharmacokinetic interaction studies in
postmenopausal women have demonstrated the absence of any interaction
potential with tamoxifen or hormone replacement therapy (oestrogen). No
interaction was observed when co-administered with melphalan/prednisolone in
patients with multiple myeloma.

In healthy male volunteers and postmenopausal women, intravenous
administration of ranitidine caused an increase in ibandronic acid bioavailability
of about 20 %, probably as a result of reduced gastric acidity. However, since
this increase is within the normal variability of the bioavailability of ibandronic
acid, no dosage adjustment is considered necessary when Bonviva is
administered with H2-antagonists or other active substances which increase
gastric pH.

Metabolic interactions are not considered likely, since ibandronic acid does not
inhibit the major human hepatic P450 isoenzymes and has been shown not to
induce the hepatic cytochrome P450 system in rats. Furthermore, plasma protein
binding is approximately 85 % - 87 % (determined in vitro at therapeutic drug
concentrations), and thus there is a low potential for drug-drug interaction due to
displacement. Ibandronic acid is eliminated by renal excretion only and does not
undergo any biotransformation. The secretory pathway appears not to include
known acidic or basic transport systems involved in the excretion of other active
substances.

In a two-year study in postmenopausal women with osteoporosis (BM 16549),
the incidence of upper gastrointestinal events in patients concomitantly taking
aspirin or NSAIDs was similar in patients taking Bonviva 2.5 mg daily or 150 mg
once monthly after one and two years.

Of over 1500 patients enrolled in study BM 16549 comparing monthly with daily
dosing regimens of ibandronic acid, 14 % and 18 % of patients used histamine
(H2) blockers or proton pump inhibitors after one and two years, respectively.
Among these patients, the incidence of upper gastrointestinal events in the
patients treated with Bonviva 150 mg once monthly was similar to that in
patients treated with Bonviva 2.5 mg daily.

4.6 Pregnancy and lactation _*JJ

There are no adequate data from the use of ibandronic acid in pregnant women.
Studies in rats have shown some reproductive toxicity (see section 5.3). The
potential risk for humans is unknown.

Page 5 of 20
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Bonviva should not be used during pregnancy.

It is not known whether ibandronic acid is excreted in human milk. Studies in
lactating rats have demonstrated the presence of low levels of ibandronic acid in
the milk following intravenous administration.

Bonviva should not be used during lactation.

4.7 Effects on ability to drive and use machines Al

No studies on the effects on the ability to drive and use machines have been
performed.

4.8 Undesirable effects Al

http://emc.medicines.org.uk/emc/assets/c/html/DisplayDoc.asp?DocumentID=16730

The safety of Bonviva 2.5 mg daily was evaluated in 1251 patients treated in 4
placebo-controlled clinical studies; 73 % of these patients came from the pivotal
three-year treatment study (MF 4411). The overall safety profile of Bonviva 2.5
mg daily in all these studies was similar to that of placebo. The overall proportion
of patients who experienced an adverse drug reaction, i.e. adverse event with a
possible or probable relationship to trial medication, in the pivotal treatment
study (MF 4411) was 19.8 % for Bonviva and 17.9 % for placebo.

In a two-year study in postmenopausal women with osteoporosis (BM 16549) the
overall safety of Bonviva 150 mg once monthly and Bonviva 2.5 mg daily was
similar. The overall proportion of patients who experienced an adverse drug
reaction, i.e. adverse event with a possible or probable relationship to trial
medication, was 22.7 % and 25.0 % for Bonviva 150 mg once monthly and 21.5
% and 22.5 % for Bonviva 2.5 mg daily after one and two years, respectively.
The majority of adverse drug reactions were mild to moderate in intensity. Most
cases did not lead to cessation of therapy.

Table 1 and table 2 list adverse drug reactions occurring in more than 1 % of
patients treated with Bonviva 150 mg monthly or 2.5 mg daily in study BM
16549 and in patients treated with Bonviva 2.5 mg daily in study MF 4411. The
tables show the adverse drug reactions in the two studies that occurred with a
higher incidence than in patients treated with placebo in study MF 4411. Within
each frequency grouping, undesirable effects are presented in order of
decreasing seriousness.

Data at one year from BM 16549 are represented in Table 1 and cumulative data
for the two years from BM 16549 are represented in table 2.

Table 1: Common adverse drug reactions (>1/100, = 1/10) in phase III
osteoporosis studies that were considered by the investigator to be
possibly or probably related to treatment - One year data from study BM
16549 and three year data from placebo-controlled fracture study MF 4411

One year data in study BM | Three year data in study
16549 MF 4411

Page 6 of 20
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SUPERINTENDENTE DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

E. S. D.

BOGOTA - COLOMBIA
OFICINA FUNDADA EN 1941
APARTADO AEREQO 12304
TEL: 57-1-3264270. 57-1-6069700
FAX: 57-1-3264271 57-1-6069701
CABLES: LLOREDA
CALLE 72 No. 5-83 5° PISO
www.lloredacamacho.com
jlicco@lloredacamacho.com

Re: P1.-F. HOFFMANN-LA ROCHE AG-Solicitud de Patente de Invencion

en Fase Nacional PCT para “ACIDO BISFOSFONICO PARA EL

TRATAMIENTO Y PREVENCION DE OSTEOPOROSIS".-Clase A61P

19/10.-Expediente numero 04-096.462.-

1. Me refiero al auto dictado por ese Despacho notificado pdr fijacion en lista

el 14 de Marzo de 2008,

2. Con el fin de responder a las objeciones expuestas por el sefior

Examinador en su Concepto Técnico No. 422 bajo los acapites de Claridad de la

solicitud y Reivindicaciones relativas a un uso o0 a un segundo uso, atentamente

me permito presentar los siguientes argumentos técq'ms_y las siguientes

modificaciones hechas en el capitulo reivindicatorio de la presente solicitud,

mediante lo cual no sélo se superan dichas objeciones, sino que ademas se

demuestra en forma contundente la patentabilidad de la presente solicitud.

3. MODIFICACIONES A LA SOLICITUD

Incialmente me permito manifestar que el solicitante de la invencién en

cuestién ha decidido presentar un nuevo capitulo reivindicatorio, el cual esta

compuesto por seis (6) reivindicaciones Ccuyo sustento se analiza a

continuacion:

. La nueva reivindicacion 1 estd dirigida a proteger un medicamento

que comprende 100 mg 6 150 mg de un acido bisfosfénico (o una sal
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farmacéuticamente aceptable del mismo) junto con uno o mas
excipientes farmacéuticamente aceptables. Dicha nueva reivindicacion
presenta adecuado sustento en la paginas 6 (lineas 14 a 17) y 14
(lineas 1 a 6) de la memoria descriptiva originalmente presentada.

La nueva reivindicacion 2 define que el acido bisfosfénico mencionado
en la nueva rejvindicacién 1 es especificamente el acido ibandrénico.
Lo anterior presenta pleno sustento, por ejemplo, en la pagina 11
(lineas 17 a 20) de la descripcién de la presente solicitud de patente.

Las nuevas reivindicaciones 3 y 4 se encuentran dirigidas a proteger
un medicamento de acuerdo con las reivindicaciones precedentes, el
cual se caracteriza porque contiene especificamente 100 mg y 150
mg de &cido bisfosfénico (o una sal farmacéuticamente aceptable del
mismo), respectivamente. En este caso, es claro que el sustento para
dichas nuevas reivindicaciones es la nueva reivindicacion 1, y por
ende, la materia descrita en la pagina 6 (lineas 14 a 17) de la

descripcion.

La nueva reivindicacion 5 especifica que el &cido bisfosfonico (o la sal
farmacéuticamente aceptable del mismo) mencionado en las
reivindicaciones 1 a 4 precedentes es la sal monosodica del acido
ibandrénico monohidrato, de acuerdo a lo establecido en la pagina 13
(lineas 3 a 6) de la memoria descriptiva de la presente solicitud de

patente).

La nueva reivindicacion 6 esta dirigida a proteger un medicamento de
conformidad con lo descrito en las reivindicaciones 1 a 5 precedentes,
el cual adicionalmente estd caracterizado porque es un comprimido
recubierto por una pelicula, cuyo nlcleo esta conformado por 100 mg
6 150 mg de un &cido bisfosfonico (o una sal farmacéuticamente
aceptable de este) y uno o més excipientes escogidos entre: lactosa,
polivinilpirrolidona, celulosa microcristalina, crospovidona, acido
estedrico, diéxido de silicio, hidroxipropil metilcelulosa, 6xido de
titanio, talco y polietilenglicol 6000. Dicha nueva reivindicacion
presenta adecuado sustento en la pagina 14 (lineas 2 a 24) de la

descripcion originalmente presentada.
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En vista de lo anterior, atentamente me permito resaltar que las
modificaciones realizadas al capitulo reivindicatorio de la presente solicitud de
patente no amplian de manera alguna el alcance establecido en la
memoria descriptiva originalmente presentada. En este sentido, es claro
que dichas modificaciones han sido realizadas con el Gnico fin de cumplir con los

requisitos de patentabilidad estipulados en la Decision 486.

4. CLARIDAD DE LA SOLICITUD

El sefior Examinador ha objetado la claridad de la presente solicitud con

base en los siguientes argumentos:
DESCRIPCION

“"No se encontraron datos comparativos con las composiciones
previamente divulgadas que demuestren su aporte al estado de la

técnica, y el efecto inesperado alcanzado”

En respuesta a lo anterior, atentamente me permito poner en
consideracion del sefior Examinador los siguientes documentos que permiten
demostrar el sorprendente aporte al estado de la técnica brindado por la

materia revelada en la presente solicitud de patente:

. Epstein Solomon; "Ibandronate Treatment for Osteoporosis:
Rationale, Preclinical, and Clinical Development of Extended Dosing
Regimens"; Current Osteoporosis Reports; 2006, 4 (1); 14-20;
(Anexo A)

. Once monthly dosing increases the proportion of patients who
respond to oral ibandronate: 1-year results from MOBILE; J.
Bone Miner. Res.; Res 2004; 19 (Suppl. 1):5447 (Abstract M432);
(Anexo B)

. Monthly oral ibandronate significantly reduces bone resorption
in postmenopausal osteoporosis: 1-year results from MOBILE;
J. Bone Miner. Res.; 2004; 19 (Suppl.1):594 (Abstract F406);
(Anexo C)
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Con respecto al anexo A, considero de especial importancia resaltar los
comentarios realizados por el autor de dicho documento en el tercer parrafo de
las conclusiones (pagina 19); alli se establece que antes de los estudios
experimentales que condujeron a obtener la sorprendente informacioén revelada
en la presente solicitud de patente, se asumia como parte del estado de la
técnica que debido a que los osteoclastos tienen una vida media de entre 2y 3
semanas, dicho rango era el maximo intervalo de tiempo que debia existir entre
la administracion de bisfosfonatos a un paciente en tratamiento. Sin embargo,

en dicho documento se concluye que los estudios con ibandronato han. ., ’4%
demostrado que el intervalo de dosis puede ser extendido a un (1) mes sin que/ -

se vea alterada la eficacia del tratamiento.

Por su parte, con base en los estudios clinicos revelados en el anexo B, los
autores de dicho documento concluyen que la gran mayoria de mujeres a las
que se les administr6 mensualmente 100‘mg 0 150 mg de ibandronato lograron
incrementos significativos en la densidad mineral o0sea tanto en la espina
lumbar (LS BMD), como en la cadera (HT BMD). Asi, por ejemplo, de acuerdo a
los datos revelados en la tabla 1 de dicho anexo B, es claro que un 91.3% de
pacientes a las que se les administré mensualmente 150 mg de ibandronato
mostraron un aumento en Ja densidad mineral 6sea de la espina lumbar (LS
BMD), mientras que sélo un 84% de pacientes a quienes se les administré
diariamente 2.5 mg de ibandronato mostraron un aumento en LS BMD.
Asimismo, un mayor porcentaje de pacientes a las que se les administro
mensualmente 100 mg (87.1%) y 150 mg (90.0%) de ibandronato lograron
aumentos substanciales en la densidad mineral 6sea en la cadera (TH BMD),
pues sélo un 76.7% de pacientes a las que se les administré diariamente 2.5

mg de ibandronato lograron incrementos similares en TH BMD.

Finalmente, en el anexo C basicamente se revela que la administracion
mensual de 150 mg de ibandronato a pacientes con osteoporosis
postmenopausica suprime marcadamente la magnitud de CTX en suero (enlaces
de coldgeno carboxi-terminal). Como consecuencia de lo anterior, la
administracién mensual de 150 mg de ibandronato suprime rapidamente la
resorcién dsea hasta niveles normales luego de tres meses de haber iniciado el
tratamiento, con la caracteristica adicional de que dicha supresién se mantiene

mientras se mantenga el mismo esquema de administracion del medicamento.
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En sintesis, atentamente me permito resaltar ante ese Despacho que los
documentos previamente mencionados muestran claramente que el
medicamento revelado en el nuevo capitulo reivindicatorio de la
solicitud de patente en cuestion, esto es, una dosis Unica mensual de
100 mg 6 150 mg de ibandronato (o0 una sal farmacéuticamente
aceptable del mismo), presenta marcadas ventajas terapéuticas frente

a las composiciones previamente conocidas en el estado de la técnica, .

las cuales establecen terapias de dosificacion de cantidades mas bajas
de ibandronato administradas en intervalos de tiempo menores.

En este sentido, puede concluirse que: 1) la eficacia terapéutica obtenida
mediante las composiciones de la presente solicitud es tan o mas alta que la
obtenida con las dosificaciones ensefiadas en el arte previo; y, 2) la aceptacion
por parte de las pacientes a un régimen de tratamiento mensual con
ibandronato es mucho mas alta con respecto a la aceptacidén dada a un régimen
de tratamiento diario, semanal o "q“ﬁinc.-:enal, como consecuencia de las
implicaciones que dichas formas de dosificacion tienen en los efectos laterales
negativos producidos por una administracion recurrente de dicho compuesto

activo,

5. REIVINDICACIONES RELATIVAS A UN USO O A UN SEGUNDO USO
(articulos 14y 21 D 486)

El sefior Examinador afirma lo siguiente en su Concepto Técnico:

“Las reivindicaciones 1-10, se refieren al uso de los acidos
bisfosfonicos; las cuales no son patentables de acuerdo a los

articulos mencionados de la normatividad vigente”

Atendiendo a la anterior objecién y tal como se comenté en el numeral 3
del presente memorial, el solicitante de la invencion en cuestion ha decidido
presentar un nuevo capitulo reivindicatorio, el cual estd compuesto por seis (6)
reivindicaciones dirigidas exclusivamente a proteger una composicion
(especificamente un medicamento). En este sentido, adicionalmente resulta de
gran importancia resaltar que a lo largo del nuevo capitulo reivindicatorio dicha
composicién se encuentra adecuadamente caracterizada por sus componentes

técnicos.

J o’d/’-“ e
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En vista de lo anterior, es claro que dicho nuevo capitulo reivindicatorio
cumple a cabalidad con las disposiciones establecidas en el Articulo 30 de la
Decision 486, permitiendo de esta manera superar satisfactoriamente las

objeciones realizadas por el sefior Examinador a éste respecto.

6. ANALISIS DE LA NOVEDAD Y EL NIVEL INVENTIVO

De otro lado, si bien el sefior Examinador ain no ha realizado el analisis de
la novedad y el nivel inventivo del nuevo capitulo reivindicatorio de la presente
solicitud de patente, en su Concepto Técnico de manera absolutamente
sorprendente hace referencia a tres documentos citados por un supuesto
"opositor”, cuando es absolutamente evidente que el escrito de "remision de
informacion" presentado el 6 de Octubre de 2006 por parte del Dr. Reyes
Villamizar, apoderado de Tecnoquimicas S.A., fue presentado un afio y cuatro
meses después de expirado el término sefialado por el articulo 42 de la
Decision 486, para que cualquier tercero con legitimo interés presente
oposiciones fundamentadas. Por lo tanto, es evidente que dicho escrito no
puede de ninguna forma ser tenido en cuenta por este Despacho como un
escrito de oposicién, pues no sblo es extemporaneo, sino que nunca fue
notificado a mi representada para dar respuesta al mismo, por no ser

efectivamente una oposicion.

Sin embargo, si aln ese Despacho considera que los tres documentos
citados en el escrito de Tecnoquimicas pudieran llegar a afectar Ia
patentabilidad de la presente invencién, a continuacién me permito presentar
una serie de argumentos claros y contundentes que desvirtuan cualquier duda

que pueda llegar a surgir acerca de la patentabilidad de la invencién en estudio.

6.1 Consideraciones con re cto al documento D1

En términos generales, el documento WO 0115703 ensefia métodos
terapéuticos disefiados para inhibir la resorcién 6sea en mamiferos, donde
dichos métodos se caracterizan porque permiten minimizar los efectos
gastrointestinales adversos que generan los métodos terapéuticos conocidos en

el estado del arte.
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Especificamente, dicho documento D1 revela un metodo para inhibir la
resorcion Osea en mamiferos, que comprende la administracion oral de un
bisfosfonato seleccionado entre alendronato, ibandronato, risedronato y las

sales o ésteres farmacéuticamente aceptables de los mismos, dentro de un

. - - . . . 4
horario de administracion seleccionado entre: dosis una vez por semana, dosis)

dos veces por semana, dosis cada dos semanas y dosis dos veces al mes.

Adicionalmente, en D1 se ensefia que una unidad de dosificacién para
inhibir la resorcion 6sea en mamiferos comprende entre aproximadamente 3.5
mg y aproximadamente 200 mg de ibandronato (incluyendo las sales o ésteres

farmacéuticamente aceptables del mismo).

Ahora bien, con base en lo anterior y con el animo de demostrar el
inequivoco caracter novedoso que presenta la materia revelada en el nuevo
capitulo reivindicatorio de la presente solicitud de patente frente a las
ensefianzas de D1, a continuacion me permito presentar las siguientes

consideraciones técnicas:

. Tal como se comentd previamente, en la reivindicacion 4 del
documento D1 se ensefia una forma de dosificacion que comprende
entre aproximadamente 3.5 mg y aproximadamente 200 mg de
ibandronato (o una de sus sales o ésteres farmacéuticamente

aceptables).

Contrario a esto, el nuevo capitulo reivindicatorio de la solicitud en
cuestion estd dirigido a proteger un medicamento que comprende 100
mg 6 150 mg de la sal monosodica del &cido ibandrénico

monohidrato.

De lo anterior queda claro que mientras D1 revela un rango de
dosificacién (3.5 mg_a 200 mg), en la presente solicitud de
patente se prai:iagen dos cantidades especificas de principio
activo (100 mg y 150 mg), hecho que segln las ensefianzas del
Manual Andino, constituye un claro e inequivoco factor de novedad de
la materia revelada en la solicitud de patente en cuestidn (frente a las
ensefianzas de D1), toda vez que de acuerdo con las disposiciones

establecidas en el mencionado Manual: "Una expresion general no
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destruye la novedad de un elemento especifico que cae dentro de

esta expresion”.”

Adicionalmente, de la cuidadosa lectura de D1 es claro que en dicha
anterioridad no se revelan de manera_ explicita las cantidades
especificas de ibandronato establecidas en la presente solicitud de
patente, y debido a que en el Manual Andino de Patentes también se
establece que: "Para determinar la novedad de la invencién, se debe
comprobar si existen anticipaciones del estado de la técnica que
contengan explicitamente todas las caracteristicas técnicas esenciales
de la invencién. El examen de novedad se efectia comparando
elemento por elemento de la invencion tal como esta definido por las
reivindicaciones con los del estado de la técnica”,* es absolutamente
claro que la materia definida en el nuevo capitulo reivindicatorio
presenta un inobjetable cardcter novedoso frente a las ensefianzas

del documento D1.

En conexidn con lo anterior, resulta de gran importancia resaltar que
tanto en algunos apartes de la descripcién del documento D1, como
en las reivindicaciones 7 a 10 de dicha anterioridad, se mencionan
cantidades especificas de ibandronato (incluyendo sales 6 ésteres del
mismo), las cuales, sin embargo, no so6lo no corresponden a las
cantidades especificamente establecidas en la presente invencién,
sino que se encuentran marcadamente alejadas. En este sentido,
mientras que en D1 se mencionan unidades de dosificacion que
comprenden 35 mg, 40 mg, 45 mg y 50 mg de ibandronato, la
presente solicitud de patente esta dirigda a proteger medicamentos
que comprenden 100 mg 6 150 mg de ibandronato.

De otro lado, a partir de una comparacion basica entre el capitulo
reivindicatorio del documento D1 y el capitulo reivindicatorio de la
presente invencién, es claro que mientras la materia protegida en D1
comprende exclusivamente métodos de tratamiento, el capitulo

reivindicatorio que se remite junto con el presente memorial se

! GECRETARIA GENERAL DE LA COMUNIDAD ANDINA, Manual para el Examen de solicitudes de patentes de
invencidn en las Oficinas de Propiedad Industrial de los Paises de la Comunidad Andina. Lima, Perl: 2004;

Pagina: 67.

2 1hid, pagina: 65.
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encuentra  dirigido  Unicamente a  proteger composiciones

farmacéuticas.

En vista de lo anteriormente planteado, atentamente me permito
manifestar que la materia revelada en el nuevo capitulo reivindicatorio
de la presente solicitud de patente presenta un inequivoco caracter

novedoso con respecto a las enseifianzas del documento D1.

De otro lado, a partir de la informacion analizada en el numeral 4 del
presente memorial, en referencia a los sorprendentes beneficios mostrados por
las composiciones farmacéuticas reveladas en la solicitud de patente en
cuestiéon, asi como a partir del cuidadoso analisis de la memoria descriptiva
tanto del documento D1 como de la presente solicitud de patente, es claro que
el nuevo capitulo reivindicatorio que se remite junto con el presente memorial
presenta un inobjetable caracter inventivo con respecto a las ensefianzas que
conforman el estado de la técnica anterior. En este sentido, me permito resaltar

las siguientes consideraciones técnicas:

. En primer lugar, el documento D1 claramente establece un método

para inhibir la resorcion 6sea en mamiferos, el cual comprende la

administracion oral de un bisfosfonato mediante un régimen

seleccionado entre: dosis una vez por semana, dosis dos veces por

semana, dosis cada dos semanas y dosis dos veces al mes.

Sin embargo, dicha anterioridad no revela y tampoco sugiere un

medicamento que comprenda 100 mg 6 150 mg de

ibandronato (6 una sal farmacéuticamente aceptable del mismo) y

que sea administrado como una Unica dosis mensual. Ahora, tal

como se revela en los anexos A, B y C del presente memorial, dicha

diferencia en el régimen de administracién del medicamento permite

la obtencion de marcadas ventajas pues, por un lado, la eficacia
terapéutica obtenida mediante las composiciones de la presente
solicitud es tan o mas alta que la obtenida con las dosificaciones
ensefiadas en el arte previo; y, por otro lado, la aceptacion por parte
de las pacientes a un régimen de tratamiento mensual con
ibandronato es mucho mds alta con respecto a la aceptacion dada a
un régimen de tratamiento diario, semanal o quincenal, como

consecuencia de las implicaciones que dichas formas de dosificacion
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tienen en los efectos laterales negativos producidos por una

administracion recurrente de dicho compuesto activo.

. En conexién con lo anterior, resulta de gran importancia resaltar que

el documento D1 no sugiere de manera alguna la posible:

administracion de bisfosfonatos en un régimen mensual, hecho que

puede explicarse al tener en cuenta la informacién revelada en el
articulo: E. Solomon; Ibandronate Treatment for Osteoporosis:
Rationale, Preclinical, and Clinical Development of Extended Dosing
Regimens"; Current Osteoporosis Reports; 2006; 4 (1); 14-20, en
donde claramente se afirma que previo a la publicacidn de la presente
solicitud de patente se asumia como parte del estado de la técnica
que debido a que los osteoclastos tienen una vida media de entre 2 y
3 semanas, éste Ultimo rango era el maximo intervalo de tiempo que
debia existir entre la administraciéon de bisfosfonatos a un paciente en

tratamiento.

En sintesis, atentamente me permito sefialar que todo lo anteriormente
planteado demuestra el inequivoco caracter novedoso e inventivo que presenta
la materia revelada en la presente solicitud de patente con respecto a las

ensefianzas del documento D1.

6.2 Consideraciones con respecto al documento D2

En el articulo cientifico "Ibandronate: a comparison of oral daily doping
versus intermittent doping in postmenopausal osteoporosis” basicamente se
revela un estudio clinico en el que se comparé la eficacia y seguridad de: 1) una
dosificacion oral intermitente de ibandronato y, 2) una dosificacion oral continua

de ibandronato, en mujeres que padecen osteoporosis postmenopdusica.

De manera especifica, en D2 se revelan los resultados de un estudio clinico
en el que se administré una dosis continua diaria de 2.5 mg de ibandronato a
un primer grupo de mujeres, y en el que paralelamente se administré a un
segundo grupo de mujeres una dosis intermitente de 20 mg de ibandronato
Unicamente durante 24 dias, seguido por 9 semanas sin la aplicacion del

medicamento.

10
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Dicho estudio permitié concluir basicamente que los regimenes de
administracién continua e intermitente de ibandronato en mujeres que padecen
de osteoporosis postmenopausica generan cambios equivalentes en la densidad

mineral y en la renovacion osea.

Ahora bien, a partir de lo planteado previamente puede concluirse que las
ensefianzas del documento D2 tampoco afectan la novedad de la
materia revelada en el nuevo capitulo revindicatorio de la presente
solicitud de patente, toda vez que en dicha anterioridad de ninguna
manera se revela un medicamento que comprenda 100 mg 6 150 mg de
un bisfosfonato (o una sal farmacéuticamente aceptable del mismo),

junto con excipientes farmacéuticamente aceptables.

De conformidad con lo anterior, me permito resaltar una vez mas que D2
reporta Unicamente un estudio clinico para el tratamiento de la osteoporosis, el
cual de ninguna manera incluye la administracion a las mujeres que hicieron
parte de dicho estudio clinico de un medicamento que comprenda un
bisfosfonato en las cantidades definidas dentro de la presente solicitud de

patente, esto es, 100 mg é 150 mg de dicho compuesto activo.

De otro lado, con respecto al salto inventivo logrado en el estado de la
técnica por cuenta de la materia revelada en la presente solicitud de patente,
con respecto a las ensefianzas del documento D2, resulta de gran importancia

tener en cuenta las siguientes consideraciones:

. Por un lado, dicha anterioridad ensefa uUnicamente terapias de
tratamiento que incluyen la administracién de: 1) dosis diarias de 2.5
mg de ibandronato, 6 2) dosis intermitentes de 20 mg de ibandronato
Gnicamente durante 24 dias, seguidos por 9 semanas sin la aplicacién

del medicamento.

Sin embargo, dicha anterioridad no revela y tampoco sugiere un
medicamento que comprenda 100 mg 6 150 mg de
ibandronato (6 una sal farmacéuticamente aceptable del mismo) y
que sea administrado como una Gnica dosis mensual. Ahora, tal

l

como se ha comentado previamente en el presente memorial, dichas : -

=t

modificaciones tanto en la cantidad de dosis de bisfosfonatos, como '
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en el régimen de administracién, implica la obtencion de
sd.rprenden.tes ventajas terapéuticas, las cuales de ninguna manera
habrian podido ser sugeridas por una persona versada en la materia
en cuestion, puesto que antes de los estudios experimentales que
condujeron a obtener la informacion revelada en la presente solicitud
de patente se asumia como parte del estado de la técnica que debido
a que los osteoclastos tienen una vida media de entre 2 y 3 semanas,
éste (ltimo rango era el maximo intervalo de tiempo que debia existir
entre la administracién de bisfosfonatos a un paciente en tratamiento

(Ver anexo B).

. Aparte de lo anterior, resulta de gran importancia resaltar que las
caracteristicas técnicas del novedoso medicamento revelado en la
presente solicitud de patente tampoco pueden considerarse obvias
y/o légicas por una persona experta en la materia si se tiene en
cuenta que una composicién farmacéutica que comprenda 100 mg 6
150 mg de ibandronato para administracién mensual, ni siquiera
corresponde a la simple suma de las treinta dosis diarias de
ibandronato sugeridas en el estado de la técnica. En este sentido, por
ejemplo, segun las ensefianzas de D2 la dosis diaria corresponde a
2.5 mg, lo cual significa que un paciente tratado bajo ese régimen de
administracion consumiria tan solo 75 mg mensuales de ibandronato.
Como puede notarse, las caracteristicas técnicas del medicamento
revelado en la presente solicitud de patente implican Ila
administracion de el 120% 0 el 200% de la dosis de ibandronato
sugerida por el estado de la técnica. Sin embargo,
sorprendentemente se ha encontrado que dichas dosis ofrecen
mayores ventajas para el paciente, tanto en una notable reduccion en

fracturas, como en comodidad y aceptacion.

En vista de lo planteado previamente, atentamente me permito manifestar
que las ensefianzas del documento D2 tampoco afectan la novedad y el nivel
inventivo de la materia revelada en el nuevo capitulo reivindicatorio de la

presente solicitud de patente.
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6.3 Consideraciones con respecto al documento D3

En términos generales, el documento WO 9739755 ensefia composiciones
farmacéuticas para aplicacion oral que contienen ibandronato o una sal

fisiolbgicamente tolerable del mismo.

De acuerdo a los autores de dicho documento cada forma de
administracion de dichas composiciones consiste de una seccién interior que
contiene el ingrediente activo, la cual esta rodeada por un revestimiento libre de

ingrediente activo, lo cual permite que éste Ultimo sea liberado rapidamente.

limita a ensefiar de manera general composiciones de acido ibandrdnico para
administraciéon oral. Por lo tanto, es claro que tal anterioridad NO indica de
manera alguna la cantidad de ibandronato contenida en la seccion interior de

dichas composiciones farmacéuticas.

Con base en lo anterior, es decir, debido a que en D3 de ninguna manera
se revela un medicamento que comprenda 100 mg 6 150 mg de un bisfosfonato
(o una sal farmacéuticamente aceptable del mismo), junto con excipientes
farmacéuticamente aceptables, es claro que la materia revelada en el nuevo
capitulo reivindicatorio de la solicitud de patente en cuestion presenta un

inobjetable cardcter novedoso frente a las ensefianzas del documento D3.

Aparte de lo anterior, del atento analisis de la informacion revelada en el
documento D3 es posible concluir adicionalmente que dicha anterioridad no
afecta de manera alguna el caracter inventivo de la materia revelada en la
presente solicitud de patente, toda vez que una persona experta en la materia
técnica en cuestion no encuentra en D3 ensefianza alguna que le sugiera un
medicamento de administracion mensual que comprenda 100 6 150 mg de

ibandronato (o una sal farmacéuticamente aceptable del mismo) junto con

excipientes farmacéuticamente aceptables. Asimismo, es claro que la persona

experta en-la materia tampoco encontraria obvio el medicamento de la solicitud
de patente en cuestion, debido a que éste no habria podido sugerir las notables
ventajas técnicas y terapéuticas obtenidas a partir de dicha novedosa

composicién, tal como se ha comentado previamente en el presente memorial.
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7. CONCLUSION

En virtud de todo lo anterior, atentamente me permito sefialar ante ese
Despacho que de conformidad con las drésticas modificaciones realizadas en el
capitulo reivindicatorio de la presente solicitud de patente, asi como con base
en la informacién y los argumentos técnicos presentados para demostrar el
inequivoco caracter novedoso y el sorprendente aporte al estado de la tecnica
brindado por la materia revelada en dicha solicitud, es completamente claro que
se han superado las objeciones expuestas por el sefior Examinador, y por lo

tanto, dicha solicitud es merecedora del privilegio de patente solicitado.

8. Anexo al presente memorial me permito presentar:

(a) Recibo nUmero 08-44,778, expedido por la Superintendencia de
Industria y Comercio, que acredita el pago de las modificaciones

mencionadas;

(b) Copia del nuevo capitulo reivindicatorio compuesto por seis (6)
reivindicaciones, que reemplaza al Capitulo Reivindicatorio
originalmente presentado y en el cual se han realizado las

modificaciones anteriormente mencionadas;

(c) Anexo A: E. Solomon; "Ibandronate Treatment for Osteoporosis:
Rationale, Preclinical, and Clinical Development of Extended Dosing

Regimens"; Current Osteoporosis Reports; 2006; 4 (1); 14-20;

(d) Anexo B: Once monthly dosing increases the proportion of patients
who respond to oral ibandronate: 1-year results from MOBILE; J.
Bone Miner. Res.; Res 2004; 19 (Suppl. 1):5447 (Abstract M432); y

(e) Anexo C: Monthly oral ibandronate significantly reduces bone
resorption in postmenopausal osteoporosis: 1l-year results from
MOBILE; J]. Bone Miner. Res.; 2004; 19 (Suppl.1):594 (Abstract
F406);

14
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9. En vista de lo anterior, ruego a usted proceder a estudiar nuevamente la solicitud
a la luz de las argumentaciones presentadas y conceder el privilegio de patente

solicitado.

Sefior Superintendente,

e C\}A/“

CIA LLOREDA RICAURTE
T.P. 53.215

W%@w »ZZ
ﬁ éqx—%z%r

LLOREDA RICAURTE
.C. No. 39.690.713 de Usaquén
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REIVINDICACIONES

1. Un medicamento administrado mensualmente de manera
oral, caracterizado porgue comprende 100 mg & 150 mg de un
dcido bigfosfénico o una sal farmacéuticamente aceptable
del mismo, y uno o mig excipientes farmacéuticamente

aceptables.

2. El medicamento de la reivindicacidén 1, en donde el
dcido Dbisfosfénico es el Acido ibandrénico o una sal

farmacéuticamente aceptable del mismo.

3. El medicamento de las reivindicaciones 1 y 2, el cual
comprende 100 mg de d&cido Dbisfosfdénico o una sal

farmacéuticamente aceptable del mismo.

4. El medicamento de las reivindicaciones 1 y 2, el cual
comprende 150 mg de &cido Dbisfosfénico o una sal

farmacéuticamente aceptable del mismo.

5. El medicamento de acuerdo con cualguiera de las
reivindicaciones 1 a 4, en donde el acido bisfosfdénico o la
sal farmacéuticamente aceptable del mismo es la sal

monogddica del acido ibandrdédnico, monohidrato.

6. El medicamento de acuerdo con cualgquiera de las
reivindicaciones 1 a 5, caracterizado porgque es un
comprimide recubierto por una pelicula, y en donde el

ndcleo del comprimido comprende:

« 100 mg o 150 mg de un &cido bisfosfénico o una sal
farmacéuticamente aceptable del mismo, de acuerdo

con cualquiera de las reivindicaciones 1 a 5;

&
Q.
-y
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Uno o mas excipientes farmacéuticamente aceptables
seleccionados del grupo conformado por: lactosa,
polivinilpirrolidona, celulosa microcristalina,

crospovidona, é&cido estedrico y didéxido de silicio;

Y

Uno o mas excipientes farmacéuticamente aceptables
seleccicnados del grupo conformado por:
hidroxipropil metilcelulosa, &6xido de titanio, talco

y polietilenglicol 6000.
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Introduction
Bone mass is maintained as part of a balance between
bone formation and resorption. In patients with post-

menopausal osteoporosis (PMO), resorption exceeds
formation, resulting in reduced bone mass and a dete-
rioration of bone microarchitecture. Bisphosphonates, at
clinically relevant doses, have been shown to reduce the

rate of bone loss, increase bone mineral density (BMD),
and reduce fracture risk [1].

The chemical structure of bisphospbonates is similar
to that of inorganic pyrophosphate; however, bisphospho-
nates have a phosphorous-carbon-phosphorous backbone.

Their high affinity for bone is due to a hydroxyl group at

the R! position that binds to Ca® ions in hydroxyapatite
bone mineral surfaces at sites of osteoclast activity |2]. The
antiresorptive potency of individual bisphosphonates is
determined by their R? side chain constituents [3].

Radio-labeled molecules were used to demonstrate
that bisphosphonates are internalized by osteoclasts
[4,5]. Once inside the osteoclasts, bisphosphonates con-
taining nitrogen in the moiety at the R? position inhibit
osteoclast function predominantly through inhibition
of farnesy) pyrophosphate (FPP) synthase, an enzyme of
the mevalonate pathway [2]. Inhibition of FPP synthase
prevents prenylation of small GTPases such as mem-
bers of the Ras, Rho, Rab, Rac, and Cdc4?2 subfamilies
[2]. This, in turn, disrupts a variety of cell processes
important for osteoclast function, including cytoskel-
etal rearrangement, membrane ruffling, and intracellular
vesicle trafficking, resulting in osteoclast apoptosis [2,6].
Osteoclast apoptosis is not necessary for inhibition of
bone resorption [7+]. Bisphosphonates also affect bone
formation, mainly through reduction of activation fre-
quency, as evidenced by a reduction in bone formation
surfaces [8-10], but this occurs to a lesser extent than
resorption [1]. The net result of bisphosphonate adminis-
tration is a gain in BMD.

The duration of bisphosphonate action is dependent
on a combination of factors, notably potency, dose,
dosing interval, and bone turnover rate [11ee]. It has
been proposed that differences in the degree to which
a bisphosphonate binds to bone are responsible for the
varying persistence of its skeletal actions, affecting
potency and duration of action [11¢9,12]. However, this
may not be the case and the potency of inhibition of the
FPI’ synthase system is considered to be a predominant
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factor [2,13]. To facilitate intermittent dosing, a bisphos-
phonate must be biologically active in sufficient quantity
to inhibit bone turnover for the entire between-dose
interval and potent enough to maintain dosing within a
range that is well tolerated but still effective [14].

Ibandronate is a highly potent, nitrogen-containing
bisphosphonate. The tertiary nitrogen group in the R?
side chain position, coupled with the hydroxyl group in
its R' lateral chain, renders ibandronate approximately
two-fold, 10-fold, 50-fold, and 500-fold more potent than
risedronate, alendronate, pamidronate, and clodronate,
respectively, as measured by bone resorption inhibitory
activity in the arotinoid assay in rats [15]. As mentioned
previously, potency is an important factor in the devel-
opment of simplified dosing regimens with extended
between-dose intervals. In this paper the preclinical evi-
dence for extended dosing along with recently published
clinical wrial data in which the therapeutic advantages of
ibandronate, hypothesized during the drug development
process will be reviewed.

Preclinical Data

The World 1lealth Organization has acknowledged the
value of preclinical studies in the development of osteo-
porosis drugs [16]. Currently available bisphosphonates,
notably alendronate, risedronate, and zoledronate, have
been extensively tested in animal models {8,17-25].
In ovariectomized rats and nonhuman primates, these
agents were shown to prevent bone turnover, while
increasing BMD [8,17-21]. Siudies in dogs have been
used to examine micro-damage accumulation and have
shown that long-termm administration with pharmaco-
logic doses of these compounds does not negatively affect
bone quality [22-25].

Ibandronate efficacy has been demonstrated in four
animal models, rat, dog, monkey, and mini-pig (not
included in this review). Food and Drug Administration
{(I'DA) guidelines recommend that agents for the preven-
tion or treatment of osteoporosis be tested in two different
species, the ovariectomized rat and a second non-rat
model [26]. Ovariectomized rats are utilized because
the bone loss observed in this animal model is similar
1o that experienced by postmenopausal women [27]. In
both groups, there is an increase in bone turnover rate,
with an initial phase of rapid bone loss followed-up by a
period with a marked decrease, a higher degree of loss of
cancellous versus cortical bone, and a decrease in calcium
absorption [27]. Both rats and humans respond to treat-
ment with estrogen therapy, tamoxifen, bisphosphonates,
parathyroid hormone, calcitonin, vitamin D, and exer-
cise [27]. The main difference between the two species
is that rats do not undergo menopause during mid-life
followed-up by a period of accelerated bone loss [27]. In
addition, aged ovariectomized rats 8 months or older are
a more appropriate model of PMO than younger, actively

growing rats. By using older rats, ibandronate studies
eliminated potential confounding factors, including
bones that are still actively growing and age-dependent
metabolic activities [28¢].

In an initial dose-ranging study, 8-month old ovariec-
tomized or sham-operated rats were treated immediately
after surgery with daily ibandronate in doses from 0.1
to 30.0 pg/kg or vehicle. Ibandronate dose-dependently
inhibited bone loss, as measured by changes in the radio-
graphic density of the proximal metaphyses of the tibias
[28¢]. The optimal dose (the lowest dose that was not
significantly different from the sham-operated solvent
control) was 1 pg/kg/d [28¢]. Administering a loading
dose 1o attain an immediate steady-state level of drug,
did not affect the results [28e].

In an extension of the study described above, vary-
ing treatment regimens were administered over a period
of 20 to 22 weeks, such that the total cumulative dose
per ovariectomized animal equaled 154 pg/kg [28#]. The
between-treatment intervals were derived by taking into
account the hone remodeling time in rats and findings
that the effects of a single dose of ibandronate lasted 2 to 3
weeks in a model of retinoid-stimulated bone destruction
[15]. The therapy-free intervals were chosen to be one,
two, or three times the length of the bone turnover cycle
in rats [28e]. Animals received 1 week “on” treatment,
followed-up by a therapy-free interval of 2, 4, or 6 weeks
[28¢]. After completing the required number of cycles,
the rats received an additional week ‘on” treatment.
The radiographic densities of femurs from all groups of
treated animals remained equivalent to those of sham-
operated controls [28#]. This pivotal study demonstrated
that the interval between doses could exceed estimated
bone turnover time while maintaining efficacy.

In a follow-up study, 8-month old ovariectomized or
sham-operated rats were treated, 10 weeks after surgery,
with daily subcutaneous ibandronate (0.2 to 25 pg/kg) or
intermittent ibandronate (25 or 125 pg/kg every 25 days)
for 12 months [29]. The 10-week post-surgery interval
allowed for substantial bone loss to accumulate prior to
treatment. Concentrations of ibandronate in bone were lin-
ear with respect to dose, suggesting linear kinetics within
the range administered. The skeletal uptake of ibandronate
was related to total dose, regardless of administration
schedule. Dose-dependent increases were seen in BMD,
trabecular bone volume and trabecular number, load to
failure, and yield loads in long bones and vertebrae [29].

As part of a long-term safety study, 6-week old female
and male Wistar rats were given vehicle or 3, 7, or 15 mg/kg/d
of ibandronate orally by gavage for 104 weeks, Compres-
sive strength, BMD, and stiffness were significantly higher
in ibandronate-treated versus vehicle-treated rats [30].
The doses of ibandronate given to the rats in this study far
exceeded doses given in earlier studies to simulate Jong-term
therapy. Lifelong administration of ibandronate increased
BMD and maintained or improved bone quality [30].

N
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Concerns have been discussed relating to long-term
administration of bisphosphonates and the theoretic pos-
sibility the chronic reductions in bone turnover may result
in accumulation of micro-fractures, normally repaired by
bone remodeling, which could cause bone fatigue frac-
tures [31]. Evidence supporting this concept was reported
in a study involving long-term administration of etidro-
nate in dogs [10]. In contrast, the ibandronate safety
study in rats found significant increases in ultimate load
and stress values with long-term ibandronate treatment
[30]. The results indicate that micro-fracture accumula-
tion and reduced compressive strength of vertebral bodies
did not occur in the rat preclinical trials [30].

In addition to rats, dose-response 0sleoporosis preven-
tion studies with ibandronate were performed in dogs.
Ovariohysterectomized (OHX) dogs were injected subcu-
taneously with vehicle or ibandronate doses ranging from
0.1 to 100 pg/kg/d for 1 month |32]. The dogs given vehi-
cle exhibited a significant decrease in bone volume within
1 month of QOHX surgery [32]. Ibandronate, in doses of
greater than or equal to 1 pg/kg/d, was required to prevent
bone loss [32]. No adverse effects on bone structure, for-
mation, or resorption were seen in sham-operated dogs
receiving ibandronate at doses of 1 pg/kg/d [32].

In a second study that examined osteoporosis treat-
ment in dogs, ibandronate was administered daily and
intermittently for 1 year 10 OHX dogs 4 months after
surgery (to allow for development of bone loss) [33].
Dogs on the intermittent ibandronate dosing regimen
received the same cumulative dose as dogs receiving
the highest continuous daily dose (3640 pg/kg/d) [33].
Dogs were monitored for 12 months after initiation of
treatment. Ibandronate (14 pg/kg/d or intermittently
dosed) completely reversed bone loss, as measured by
bone volume, to levels similar to baseline values [33].
Intermittent dosing in this study did not significantly
reduce or suppress bone turnover as determined by
histomorphometry and bone mineral properties as mea-
sured by Fourier-transform infrared macrospectroscopy
[33]. It was theorized that the 65 pg/kg/d intermittent
dose would be sufficiently potent to suppress bone
resorption while allowing more bone to form during the
treatment-free periods [33].

In a study using a dog mode! developed to simulate
fracture repair, 24-month old dogs received daily ibandro-
nate, intermittent dosing of ibandronate with 2- to 6-week,
dose-free intervals, or vehicle for 36 weeks [34]. Animals
in the aclive dosing regimens all received the same total
dose of ibandronate over the entire treatment period (252
ng/kg over 36 weeks) [34]. In week 27 or 28, tiny holes
were drilled in the left tibia, and a bone marrow ablation
was performed on the ipsilateral femur [34], ibandronate
administration did not quantitatively or qualitatively affect
the initial stage of bone repair healing and it did not affect
the activation of cortical remodeling that occurs during
the second stage of fracture healing [34].

Ibandronate was tested further in non-human primates,
which are the most similar to humans as they have similar
reproductive hormone patterns and menstrual cycles.
Ovariectomized monkeys are considered the best model
for studying the efficacy of anti-osteoporotic drugs
[16]. After ovariectomies, cynomolgus monkeys exhibit
changes in bone mass and turnover similar to what is
abserved in postmenopausal women [35,36].

In dose-ranging osteoporosis prevention studies in
monkeys, 66 ovariectomized or sham-operated monkeys
were given intravenous bolus injections of placebo or 10,
30, or 150 ng/kg of ibandronate at 30-day intervals for
16 months [16,37,38]. Doses were chosen based on the
rat and dog studies and were meant (o represent a subop-
timal dose, the optimal effective dose, and five times the
optimal dose [38]. Suboptimal dosing (10 pg/kg) of iban-
dronate only partially prevented OVX-induced effects
[37]. Thirty ug/kg of ibandronate prevented osteopenia,
while 150 ug/kg of ibandronate increased bone mass
(measured by dual-energy x-ray absorptiometry [DXA]
bone densitometry) and improved bone strength at the
spine and femoral neck (measured by biomechanical
testing of lumbar vertebrae—compression, whole ulnae
in 3-point bending, and femoral neck strength), without
having a negative effect on bone quality {37].

This was the first non-human primate study to use
a bisphosphonate dosing schedule resembling a clini-
cal regimen [11#%,37]. Consequently, clinical trials with
bolus intravenous administration of ibandronate every
3 months were initiated [39]. Data from monkeys were
consistent with results obtained in phase I clinical tri-
als [37-39]. Intravenous bolus injections of ibandronate
every 3 months increased lumbar spine BMD by 5.2%
after 12 months in postmenopausal women (2 mg) and
approximately 4% in monkeys {eight monthly doses of
150 pg/kg/dose) [37,39].

Overall, the results from animal studies indicated
that oral gavage, subcutaneous, or intravenous admin-
istration of ibandronate with extended dosing intervals
reduced bone turnover, increased BMD, and maintained
bone quality. lindings with all three species were con-
sistent—ibandronate had a dose-dependent effect on
BMD in estrogen-depleted animals. The optimal dose of
ibandronate in rats, dogs, and monkeys was 1 pg/kg/d
administered subcutaneously [28,32,33,37].

Preclinical studies also demonstrated that bone
quality was maintained with long-term administration
of ibandronate, [30,33,34,37] a finding that is necessary
for long-term safety. In rats receiving ibandronate for 104
weeks, bone quality was maintained or improved [30].
In both studies of OHX dogs receiving daily or intermit-
tent ibandronate for 1 year and ovariectomized monkeys
treated with monthly injections of ibandronate for 16
months, histomorphometric analyses demonstrated
that bone structure remained normal [33,37]. The dem-
onstrated efficacy of ibandronate for the prevention and
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treatment of osteoporosis in animal models, coupled
with maintenance of bone quality, provided the basis
for the development of intermittent dosing regimens in
clinical trials.

Phase | and IT Studies

Phase [ and II trials were aimed at determining the opti-
mal dose and dosing frequency. Based on initial tests in
rats comparing ibandronate with other bisphosphonates,
the predicted active dose of ibandronate in humans was
estimated to be approximately 0.8 to 1.0 mg/day [15].

The estimated range was expanded, and a placebo-
controlled, dose-finding study was performed in which
women receivedibandronateindosesfrom0.25t05,0mg/d
for 12 months [40]. Ibandronate 2.5 mg/d was deter-
mined to be the most effective dose (similar {reatment
effects were observed in patients receiving 5.0 mg/d) |40].
Oral daily ibandronate reduced bone turnover markers,
increased total body bone mineral content, and signifi-
cantly increased BMD at the lumbar spine, total proximal
fernur, trochanter, and femoral neck [40].

Simnilar results were seen in a separate study in which
daily dosing was compared with intermittent dosing (2.5 mg
of oral ibandronate daily or 20 mg oral ibandronate every
other day for the first 24 days out of every 3 months) [41].
Significant reductions in bone markers of resorption and
formation were observed and maintained throughout the
study {41]. Daily and intermittent dosing led to similar
numeric increases in BMD at the [umbar spine, total hip,
trochanter, and femoral neck after 2 years [41].

A review of three ibandronate phase 1] studies noted
that the efficacy achieved with ibandronate was similar
regardless of treatment regimen, whether administered
orally 2.5 mg daily, orally 20 mg every other day for 12
doses every 3 months, or intravenously once every 3
months [42]. There were comparable increases in BMD
and significant reductions in biochemical markers of
bone turnover with all three regimens tested [39-41).

Findings in phase I and 11 clinjcal trials served as the
basis for the development of phase 111 studies such as the
Oral Ibandronate Osteoporosis Vertebral Fracture Trial
in North America and Furope (BONE) and the Monthly
Qral Ibandronate in Ladies (MOBILE) trials, which evalu-
ated daily and intermittent dosing ibandronate regimens
in postmenopausal women.

BONEL Study

The BONE trial was a 3-year, randomized, double-blind,
placebo-controlled, parallel-group study, and the only
ibandronate trial to date with a fracture endpoint. Post-
menopausal women (n = 2946) with a BMD 'I"score of
-2.010-5.0 in at least one vertebra (L1-1.4) and one to four
prevalent vertebral {ractures (T4-L4) received placebo or
oral ibandronate 2.5 mg daily or 20 mg every other day

Figure 1. BONE study: incidence of new vertebral fractures after
3 years for patients dosed with daily and intermitlent ibandronate
and placebo.

for 12 doses every 3 months [43]. The primary endpoint
of the study was the rate of new morphometric fractures
with 3 years of treatment. Secondary measures included
the rate of new or worsening vertebral fractures, clinical
vertebral fractures, and clinical osteoporotic nonvertebral
fractures, BMD changes at the lumbar spine and proximal
femur, changes in levels of bone resorption and formation
markers, and changes in height [43].

Rate of new vertebral fractures was reduced in patients
taking daily ibandronate {4.7%) and intermittent ibandro-
nate (4.9%), compared with placebo (9.6%}) (Fig. 1) [43e].
"This corresponds to a reduction in the risk for new verte-
bral fractures of 52% (P = 0.0001) and 50% (P = 0.0006)
for daily and intermittent dosing, respectively [43e].
Reductions in the incidence rates of new clinical vertebral
fractures were 2.8% for daily and intermittent ibandronate
dosing, compared with 5.3% for the placebo group [43e];
relative risk reduction of 49% for daily dosing, and 48%
for intermittent dosing [43+]. In a post hoc analysis, it was
determined that in higher-risk patients (baseline femoral
neck BMD T-score of < -3.0), there was a reduction in the
relative risk for nonveriebral fractures of 69% (P’ = 0.013)
and 37% (P = 0.22) for daily and intermittent dosing,
respectively. Significantly more height loss was observed
in patients receiving placebo (5.6 mm} versus 3.9 mm
{P = 0.0005) for daily and 4.7 mm (P = 0.0144) for inter-
mittent dosing,. Increases in lumbar spine BMD of 6.5%,
5.7%, and 1.3% were observed for daily, intermittent
dosing, and placebao, respectively [43=]. Total hip BMD
increased by 3.4% and 2.9% in the daily and intermittent
dosing groups, respectively, while there was a net loss of
0.7% in the placebo group [43=]. Femoral neck BMD was
increased by 2.8% and 2.4% in the dajly and intermittent
dosing groups, respectively, with a net loss of 0.6% in the
placebo group [43+]. Trochanter BMD increased by 5.5%,
5.2%, and 0.2% in the daily, intermittent, and placebo
groups, respectively [43e].

Within 3 months and throughout the 3-year study,
there were significant reductions in bone resorption and
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formation markers in patients on both ibandronate treat-
ment regimens versus placebo. C-telopeptide of type I
collagen {CTX)/creatinine and N-telopeptide of type |
collagen (NTX)/creatinine were reduced by 65.3% and
68.3% in the daily dosing group and 52.7% and 59.2% in
the intermittent dosing group (P < 0.001 for both groups
vs the placebo group) [44]. Levels of osteocalcin were
reduced by 35.8% in the daily dosing group and 40.9% in
the intermittent dosing group vetsus 2.1% in the placebo
group (P < 0.001 for both ibandronate groups) [44].

A histomorphometric evaluation of a subgroup of
patients from the BONE study assessed bone quality and
architecture [45]. Patients underwent a transiliac bone
biopsy at month 22 or 34 of treatment. In all cases, newly
formed trabecular bone retained its structure with no
indications of woven bone, marrow fibrosis, or signs of
celfular toxicity [45]. A qualitative assessment found no
impairment in bone matrix mineralization [45].

The BONE clinical trial demonstrated for the first time
that significant fracture efficacy could be achieved with an
intermittently administered bisphosphonate, While the
study demonstrated that intermittent dosing was possible,
the dosing regimen used in the study was not practical.
The MOBILE study was initiated to examine efficacy with a
more simplified dosing regimen (once monthly).

MOBILE Study

The MOBILE trial was a 2-year, randomized, double-blind,
parallel-group, noninferiority, phase III ibandronate
study and was the first bisphosphonate trial to evaluate a
monthly oral regimen. Postmenopausal women (n = 1609)
55 to 80 years of age with osteoporosis (mean lumbar
spine [L2-L4] BMD T:scores of -2.5 t0 -5.0) were included.
Baseline assessments for the presence of vertebral frac-
tures were not performed in this trial.

Upon enrollment, participants were randomized to one
of four ibandronate treatment groups—2.5 mg daily, 50+50
mg once-monthly (50-mg dose given for 2 consecutive
days), 100 mg once-monthly, and 150 mg once-monthly.
Results from this study were analyzed after 1 and 2 years.

Figure 2. MOBILE study: changes from
baseline in lumbar spine bone mineral density
for patients treated with daily and intermittent
ihandronate at 2 years.

The primary efficacy endpoint was the percent increase from
baseline in lumbar spine BMD), as measured by DXA after 1
year. Secondary endpoints included measurements of BMD
of the lumbar spine and proximal femur (total hip, femo-
ral neck, trochanter) at 2 years. This information was used
to assess the proportion of patients achieving predefined
increases in the lumbar spine and total hip; measurements
that have previously been identified as being associated with
antifracture efficacy [46,47]. Changes from baseline in serum
C1X (sCTX) concentrations were also measured at 3, 6, 12,
and 24 months.

After 1 year, lumber spine BMD increased in the
daily and monthly dosing groups [48+]. Noninferiority
was established, given that the lower boundary of each
one-sided 97.5% confidence interval was above the prede-
termined noninferiority margin for each comparison of a
monthly versus the daily dose [48¢]. [1aving demoristrated
noninferiority, further testing was performed, which con-
firmed that the monthly dosing regimens and the 150-mg
dose in particular, were superior to daily dosing [48e].
Lumbar spine BMD measurements increased in all treat-
ment groups after 1 year. Numerically greater increases
were seen in the once-monthly treatment groups com-
pared with the daily dosing group. The largest increase was
seen in patients receiving 150 mg of ibandronate monthly
(4.9% vs 3.9% for daily dosing) [48#). Increases in BMD
were also seen in the proximal femur (total hip, femoral
neck, trochanter) measurements, with the largest increases
seen in the 150-mg dosing group [48¢]. Decreases in sCTX
were comparable in the daily and once-monthly dosing
groups, 67.3% and 75.8% in the daily 2.5- and 150-mg
monthly arms, respectively [48e].

Prefiminary analyses of data after 2 years confirm the
conclusions drawn from the first year's data—monthly
ibandronate dosing is at least as effective as daily dos-
ing for the treatment of osteoporosis [48#]. Increases in
lumbar spine BMD were observed in the 150-mg once-
monthly and daily treatment groups (6.6% and 5.0%,
respectively) (Fig. 2) (Reginster, Unpublished data). This
represented an increase in BMD from the first year results.
Increases in proximal femur BMD (total hip, 4.2% and

\
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2.5%; femoral neck, 3.1% and 1.9%; and trochanter,
6.2% and 4.0% for once-monthly and once-daily, respec-
tively) were also observed. The decreases in sCTX, which
were observed after 3 months, were maintained.

Conclusions

‘the development of extended dosing regimens for
jbandronate was achieved through studies progressing
from nonprimates, to nonhuman primates, to humans.
Animal studies established that it was the cumulative dose
of ibandronate, irrespective of dosing regimen, which was
related to treatment effectiveness. These studies also dem-
onstrated that bone quality was not compromised with
long-term administration. The optimal subcutaneous dose
of ibandronate, as determined in animal studies, was the
equivalent of 1 pg/kg/d. Adjustments in dosing were made
in human studies, which utilized oral administration, to
account for the drug'’s low oral bio-availability.

Phase 1 and 1 studies determined the appropriate oral
dosing levels and demonstrated the efficacy of ibandro-
nate when administered using various intermittent dosing
schedules in humans. Phase III trials, such as BONE and
MOBILE, confirmed the long-term efficacy of ibandronate
in humans with respect to multiple endpoints, includ-
ing BMD, bone turnover markers, fracture rates, and bone
quality. In the MOBILE study, the optimal dosage for once-
monthly administration was determined. Ibandronate (150
mg) is currently the only bisphosphonate approved by the
FDA for once-monthly oral dosing for the treatment and
prevention of osteoporosis. Ibandronate is the first medica-
tion approved for monthly dosing of a chronic condition.

Jt remains a point of interest to determine the limits
of the length of the between-dose interval. Since osteo-
clasts have a half-life of 2 to 3 weeks, this was believed to
be the longest interval possible between bisphosphonate
dosing. Studies with ibandronate have demonstrated that
the dosing interval can be extended to once-monthly and
beyond with maintenance of efficacy. It has been hypoth-
esized that ibandronate released when the bone surface it
is deposited on is resorbed may still be pharmacologically
active. The limits of the administered doses and between-
dose intervals have yet to be determined.

Results from a crossover trial evaluating patient prefer-
ences for once-weekly alendronate versus once-monthly
ibandronate demonstrated that the majority of patients
prefer the once-monthly regimen because it is “easier to
follow for a long time” (Emkey, Unpublished data}. Given
that approximately 50% of patients treated for osteoporo-
sis remain adherent to therapy at 1 year [49,50], strategies
must be advanced to support better adherence for women
with osteoporosis. While many factors impact adherence to
bisphosphonates such as dosing frequency, difficult to toler-
ate side effects, and complexity of the treatment protocol,
jt is likely that the reduced medication burden offered by a
once-monthly formulation can have a positive impact.
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FL-ALN to specific markers of fluid-phase endocytosis (TRITC-dextran), ndsorptive
endacytosis (wheat germ agglutinin~-TAMRA) and receptor-mediated endocytosis (trans-
ferin-TAMRA). Only TRITC-dextraa showed a marked degree of co-localisation with
FL.-ALN, suggesting thal a major component of BP uptake is mediated by Auld-phase
endocytosis,

Using flow eytometry, J774 cells were found to markedly accumulate FL-ALN within 4
hours, Consistent with out previous findings, molar excess of the ton-N-BP CLO dramati-
cally inhibited the vesicular uptaks of 100uM FL-ALN, Co-treatment of 1774 cells with
FL-ALN and 250uM CLO inhibited uptake of FL-ALN by 90%, This irhibitory effect of
CLO was not due to inhibition of fluid-phase endocytosis, since CLO did not affect the
uptake of FITC-dextran,

Sinee BPs are non-hydrolysable analogues of pyrophosphate (PP,) we hypothesised that
PP, may also compete with BPs for cellular uptake, Co-treatment of J774 cells with 250uM
PP, decrensed FL-ALN uptake by 76%. Due to the high affinity of BPs for divalent ions
(such as Ca®}, we investigated whether the inhibitory effect of CLO or PP, was due to Ca™
chelation, Whilst molar excess C'a™ jons stimulated FL-ALN upmke. 500uM EGTA (a Ca™
chelator) inhibited FL-ALN uptake by 96%, which was reversed in the presence of 2mM
Ca’™. Supplementation of 250uM CLO or PP, with molar excess ( (M) Ca'* partially pre-
vented the inhibitory effect of CLO, but not PP, on FL-ALN uptake.

These observations show that cellular uptake of BPs can occur by fuid-phase endocytosis.
Howaver, there appears to be 2 specific recognition step prior 10 endocytosis that is depen-
desit on Ca® and can be blocked by competition with PP, or other BPs, such as CLO.

Disclosures: K. Thompson, None.

M431

Fluvastatin Prevents Bisphosphonate-Induced Vy9Va2 T-Cell Activation

and Proliferation In Vitre. K, Thompson, M. J. Rogers. Medicine &
Therapeutics, University of Aberdeen, Aberdeen, United Kingdom.

An acute phase response is the major adverse effect of intravenously-administered
nitrogen-containing bisphosphonates (N-BPs) and is associated with the activation (TNFo
and IFNy release) and proliferation of the major subset of v,8-T cells in humans (Vy9V§2*
subset). We, und others, have recently reperted that the stimulatory effects of N-BPaon 4,8-
T cell proliferation in cultures of human PBMCs are most likely due to inhibition of FPP
'synthase, an enzyme in the mevalonate pathway, By (his mechanizm, N-BPs cause the
accumulation of upstream isoprenoid Jipids such ns IPP, which then directly activate
VYy9VE2-T cells, N-BPs, such ns zoledronie acid (ZOL), stimulate y,5-T cell proliferation
in human PBMC cultures with a similar order of potency to the order of patency for Jnhibi-
tion of FPP synthase, Mevastatin, by inhibiting HMG-CoA reductase, can abrogate the
stimulatory effects of N-RPs on 1.5-T cella by praventing the N-BP-induced accumulation
of IPR.

“Treatment of PBMC cultures with 1uM ZOL, for 7 days caused an ~8-fold increase in the
proportion of 7.8-T cells in the CD3* population, This proliferative effect of ZOL was
decreased by >75% when PBMCs were simultancously treated with 1uM fluvastatin
¢FLU). Consistent with this, tuM ZOL caused a marked increase in the proporiion of
V4OVE2-T cells In the ¥,5-T cell population from ~70% (+/-9.1%) in naive culures to
O8.6% (+/-1.6%) after 7 days treatment. Simultaneons treatment with FLU reduced the
ZOL-jnduced increase in the proportion of Vy2V§2*-T cells to 86% (+/- 2.9%). The inbib-
itory effect of FLU could be abolished by replenishing cells with mevalonate, suggesting
that FLU prevents V52'-T call proliferation by inbibiting HMG-CoA reductase and pre-
venting ZOL-induced accumulation of IPP,

Although the concentration of ZOL used in this study is similar to the C,,, following intra-
venous administration to patients in vivo (1pM), plasma concentrations decrease rapidly
with a t, of <2hts. Therefore, the effectivaness of a short pulse of ZOL for inducing IFMNy
relense in PBMC cultares was fnvestigated. A Zhr pulse of 1uM ZOL induced a 10.3-fold
(-+-0.7) incrense in IFNy relense from PBMCs after 48hrs, A gimultaneaus 2hr pulse with
1pM FLU markedly decreased ZOL-induced TFNy releass by »70%. Whea FLU was
present for the entlre 48hr periad, FLU was only slightly more effective at preventing the
ZOL-induced TFNy release than when present only for the 2he ZOL pulse, suggesting that
sufficient FLUJ Is internalised by PBMCs within a 2tr paciod to prevent the accumulation
of IPF resulting from & clinically relevant exposure to ZOL. Co-administrution of FLU
with intravenous N-BPFs may therefore provide a means for preventing the acute-phase
response In vivo,

Disclasures; K. Thompson, Novartls Pharmn AG 2,
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Once Monthly Dosing Increases the Proportion of Patients who Respond to

Oral Ibandronate: 1-Year Results from MOBILE. Lm D,
Felsenberg’, I L. Stepan’, C, Hughes*!, E, Dumont*’, ™, R,

R. Recker®. 'Radiant Research, Wyomissing, PA, USA, ’Chm-ite - Campus
Benjamin Franklin, Retin, Germary, Charles University, Prague, Czech
Republic, *F, Hoffmann-La Roche Ltd, Base!, Switzerland, *GlaxoSmithKline,
Collegeville, PA, USA, Creighton University, Omaha, NE, USA,

Studies of antiresorptive agents indicate that 1-year threshold values for u-ealmem~
induced increases in BMD and decreases in BCM predict for antifracture efficicy.’ Ihandr
onate (Boniva®) is & potent, nitrogen-containing BP with antiftactuce efficacy when given
daily or intermittently.? A Z-year, randomized, double-blind, phase ITI, non-inferority
stdy (MOBILE) is comparing the efficacy and safety of 50/50mg (single doses on consec-
utjve days), 100mg (single day) and 150mg (single day) monthly oral ibandronate with orat
daily ibandronate (2.5mp; 3-year vertebral fracture risk reduction: 52%) in 1,609 women
with PMO. Afier | year, a prespecified analysls examined the proportion of patients in
cach orm achieving increases in: lumbar spine (IL5) BMD above basefine or 6%; tatal hip
(TH) BMD above baseline or 3%: both LS and TH BMD shove baseline. The proportion of
patients achieving decrenses in sCTX balow defined throshold values was alsp exnmined,

S447

After 1 year, the majority of p schieved | in LS or TH BMD nboves bageline
(Table}. Compared with the daily arm, sigolficantly more pailents achieved increascs
above baseline in the 150mg arm for LS BMD and the 100mg and 150mg arma for TH
BMD, Likewise, more patients in the 100mg snd 150mg arms achieved substantiat
Increases in LS BMD (»6%) and TH (>3%) BMD than in the daily arm. In addition, most
participants achleved increases in both LS and TH BMD above baseline (p=0.001 for
100mg and 150mg ve 2.5mg). In the analysis of sCTX, a significantly greater proportion of
paticnts in the 150mg arm consistently achieved decreases in sCTX of »30%, »50% and
»70%, respectively, compared with the dally arm, In summary, a larger proportion of
women reeetving 100mg and 150mg monthly oral ibandronate achieve increases in LS
and/or TH BMD after 1 year versus those receiving daily ibandronate, Moreaver, com-
pared with duily, significantly more patients recelving 150mg ibandronnle achieve thresh-
old values for sCTX.

1. Hochberg MC, ¢t a1, J Clin Endocrinol Metsb 2002;87:1586-92,

2, Chegnut CH, et al. 7 Bone Miner Res (In press).

Table, Proportion (%) of participants considered responders to dally or
monthly ibendronate.

Daily Memthly ibandronate

tbandronate
Relative change (%) in 2.5mg (n=318)  50/50mg 100mg 150mg
BMD (n=330) {n=315) (n=327)
LS BMD »baseline 84.0 87.8 86.5 91.3°
LS BMD »6% 242 30.5 By 353
TH BMD »baseline 76.7 81.9 37.1¢ 90.01
THBMD »3% 34.9 38.0 a4 48.4%
L§ BMD + TH BMD 65.1 7.7 7.7t 839f °
>haseline
*p<0.05 vs 2.5mg
+ps0.001 vs 2.5mg

Disclosures: R, Emkey, F. Hoffmam-La Roche Lid 2.
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Relative Change in Bone Mineral Density Is a Valld Surrogate for

Anfifracture Eifkacy wlth Ibandronate. S, Epstein, 7
Wilson*?, . Mt Sinai Medical Center, Now York, NY, USA. 2,
Levekusen, Gcrmany. ’F Hoffmann-La Roche 1Ltd, Basel, Switzarland.
Predefined statisticn? analyses of the findings from recent antifyacture studies of oral
and intravenous ibandranate in postmenopausal osteoporosls demonstrate a reduction in

risk of vertebral fracture thet is significantly associated with 1mpmvemems in BMD. " In*

light of these positive findings, #n additional statisticsl nnalysis* was performed to validate
relative change (%) from baseline in BMD as a surrogate marker for predicting 3-year VB
RR with ibandronsie (using total hip and Inmbas spine BMD after 1, 2 and 3 years). The

following criterla ware used 10 evaluate surrogacy: (1) BMD i5 affected by treatment; (2)

fracture incidence is affected by treatment; (3) BMD is prognosiic for fracture; and {4) the
proportion (p) of the 3-yeor antifracture effect expinined by relative change (%) from base-
line fn BMD at each time point, For criteria 1-3, parameter estimates were produced using
simple logistic regression madels, When the stodies were considered separately, findings
were variable due to the small sample sizes. However, when the data were pooled, robust
findings wers reported, Notably, the criteria for sutrogacy (outiined ahove; 1-3) were ful-
filled for alf analyzed surrogate endpolnts for 3-year VF RR (Table). In addition, values for
p (eriterion 4) indicated that relative change (%) from baseline in total hip and fumbar,
spine BMD after 2 and 3 yeart explained a substantinl proportion of the 3-year antifraciure
effect with ibondronate (Tahle). Imporantly, values were similar to those abtained for
other widely accepted surrogate endpoinis. In symmary, while not providing a complete

explanation for antifracture efficacy, these findiags highlight the ntllity of using relative: -

change (%) from haseline in total hip and lumbar spine BMI) after 2 and 3 years as surro-
gate mackers for 3-year VF RR with ibandronate,
1. Wasnich R, et al, J Bone Miner Res 2003;18:5160 (Abstract SA353),
2, Miller P, et al, ASBMR 2004 (In submission),
3. Prentice R, Stat Med 1989;8:431-40,
Table, Proportion of 3-year sntifcacture effect cxplained by relative chmge (%) In BMD

Surrogate - Year - Proporsion of antifracture effect -
explained by surrogale
Relative change (%) from baseling in total 1 14%
hip BMD
2 2%
3 3%’
Relative change (%) from bmline Intumbar - 1 6%
spine BMD
2 23%"
3 ar .

“Endpoints fulfilling criterin for sumogacy

Disclosures: 8. Epstein, F, Hoffmann-La Roche Lid 5.
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Monthly Oral Ibandronate Significantly Reduces Bone Resorption in
Postmenopansal Osteoporosis: 1-Year Results. from MOBILE. R._R.

ecker', D. L. Kendle?, S. Adami®, C. Hughes*, E. Dumont*’, R._C.
S_zmmmg(" C. Cooper®. 'Creighton University, Omaha, NE, USA, *University
of British Columbia, Vancouver, BC, Canada, ’Umversxty of Verona, Verona,
Italy, ‘F. Hoffmann-La Roche Ltd, Basel, Switzerland, *GlaxoSmithKline,
Collegeville, PA, USA, SUniversity of Southampton, Southampton, United
Kingdom.

Bisphosphonate therapies are effective in normalizing the elevated rate of bone turnover
associated with postmenopausal osteoporosis (PMO). Ibandronate (Boniva®) is & potent,
nitrogen-containing bisphosphonate with proven antifracture efficacy when administered
daily or intermittently in postmenopnusal women with osteoporosiz (3-year vertebral frac-
ture risk reduction: 52% and 50%, respectively).! An ongoing, randomized, double-blind,
phase 11, non-inferiority study (MOBILE) is comparing the efficacy and snfety of monthly
ol 50/50mg (single doses on consecutive days), 100mg (single day) and 150mg (single
day) ibandronate regimens with the proven oral dally (2.5mg) regimen in 1,609 women
with PMO. Tn MOBILE, relative change (%) in the hiochemical marker of bone resorption,
sCTX, is n secondary efficacy endpoint, measured immediately prior to the scheduled iban-
dronate doses nt 3, 6, 12 and 24 months, After 1 year, the magnitude of median sCTX sup-
pression in the oral daily orm was 67.3% (Table), A comparable magnitude of sCTX
suppression was reported in each of the monthly oral arms after 1 year (one month after
dosing): 62,8%, 66.7% and 75.8% in the 50/50mg, 100mg and 150mg arms, respectively
(Table). Substantial decrenses in sCTX were alto observed after 3 and 6 months (Table).
At all nssessment points, the 150mg regimen provided the greatest magnitude of sCTX
suppression. Tn summary, monthly oral ibandronate rapidiy suppresses bone resorption to
normal levels within 3 months of Initiation, and maintains this magnitude of suppression
with continued therapy, Monthly oral {bandronate also provides a comparable magnitude
of sCTX suppression to that ebserved with an oral daily ibandronate regimen of proven
antifracture efficacy (3-yenr vertebral fracture risk reduction: 52%). These findings indi-
cate that monthly oral ibandronate is a highly effective alternative to more frequently
administered bisphosphonates in PMO.

1. Chesnut CH, et al. J Bone Miner Res (In press).

Table. Median relative change (%) from baseline in sCTX

Daily ibandronate Monthly ibandronate
Month 2.5mg (n=318) 50/50mg (n=330) 100mg (n=315) 150mg (n=327)
3 -53.6 -50.0 -53.2 -66.1
6 -63.5 -60.7 -63.2 -134
12 -67.3 -62.8 -66.7 -75.8

Disclosures: R.R. Recker, F. Hoffinann-La Roche Lid 2, 5.
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‘& Changes in biochemical markers of bone hrnover with
less frequent thon weekly bisphosphenate dosing
schedules are yet to be hully explored.

% [bandronate Boniva™} is a potent; aitrogen-conigining
bisphosphonate with proven antifrachae efficocy when
adminiskered as an ool medication, either continuously
[daily} of intermiltenily wilh-extended belweendose
inlervals |3-year vertebrul fraciure risk reduction: 52%
ond 5Q%, respechively].’

# In tre MEOBILE stedy, 50/50mg, 100mg ond 150mg
wonthby oral thandronale regimens were shown to be as
effective (based on bone mineral density [BMD] endpoints)
as the daily oral ibandranate regimen [2.5mg) in },60¢
women with postmenopausal osteoporasis.”

# Sub ial and comparable d in the biochemicel

marker of bane resorpion, serum CTX [sCTH), were glso
observed in the monthly and doily reatment arms ofier

L3 Howeval experience with less irequendy administered
is less well

PHOsF

# lbandronate has proven onfifracture efficacy whan
administered contnuously {daily), and olso when edminisiered
intermitiently with extended dosing intervais.'

2 la the MOBILE study, 50/50mg, 100mg and 150mg monthly
oral ibandranate regimens were shown 1o be as effective |bosed
on 2D endpoins) as the daily oral ibandronate regimen
[2.5mg; 3-yeur variebral aniifraciure E’“ICDE}‘ 52%}in 1,409

women with

P 2 DS

% Here, we describe the effedt of monthky and daily oral
ibandrenate on the iochemical marker of bone resomplion,
sCTX [secancary efficacy endpoint.

# The findings of a recent pasthoc analysis of the biechemical
markes of bone formation, BAP, ore alse descri

METHODS
Study design
% Mullingtionc], randomized, doubleblind, phase I,

1 year [se:ondury eﬁlmcy endpoing. norinferiority study.
i Additional by ied od
reductions in the blachemncul marker of bene 5.

2P P | women oged 55-80 years fyears since

bone aikoline phosphatase {BAP), which were within !hs

raages commonly associated. with currently licensed oral

bisphosphonates.

These findings further demonstrale the comparable eficacy

of monthly and daily oral ibandronate regimens in

posimenopausal ostecporasis and oEFer Further lnsughls into
e

Y

e bi with less freqy
administered bisphosphonates.

INTRODUCTION

% by administered oral bisph {e.g. datly

or weekly) are highly effective in nmmulmng the elevated role
of bone resofpion commanly associoied with postmenopausal
asteopososis.

TTSMY =5 yearsh with osteaparasis (lumbor spine
Lz, dE BMD Fscore <-2.5 and =-5}.

% Twoyears Ireaiment with 50/50mg [single deoses on conseculive
doys], 10Cmg fsingle deyl, 150mg (singie doy] monthly oral
ibandrongte or 2.5mg daily ordd ibandronate.

2 Shudy medication token after an overnight fast of 26 hours and
2t hour before food, non-skudy medications ond fluids other
than water.

% Supplementation wite daily aral colcium {500mg] ond vitomin D
{4001

Study endpaints

& Median ctange [%)] from baseline in sCTX was o secondary
efficacy andpcint {secondary efficacy endpoint.

# Median change [%) itom baseline in BAP was analyzed
rerospeciively.

% sCTX ond BAP concenirofions were assessed in bloed samples
tokern at basgiine, 3, & and ' 2 months
— ol samnpies were wken immedicrely prior lo the next scheduled
daose of siudy medicalion and after an overnight fost of
26 howrs.

Statistical analysis
3 ll efficacy parameters were evaiuated io the per arokcol [PP)
analysis population
- parlicipans were excluded from the PP analysis in Ihe avent of:
a biosed BMD assessment, o baseline Tscore >-2.5, an
mhingement of one of the study exclusion criteria, poor
compliance or an unconfirmed menopausal sighes.

= Confirmasry imenttofear [T} analyses were also performed
for ¢l efficocy endpoints.

Pagient characteristics
% A sofal of 1,609 women were rardomized into the study.

s Of these, 1,290 women fullilled the criteria tor inclusion in fhe
PP analysis |Table 1}

s iman

Stmg
|ne330} (ned15}  [n=32TH
el . e
Whight | Iy &1 4 B4
Hoasght fem] 157 157 158 158
Bodiy mist indes ikg/'mil 2 4 26 2
YSM fpears) 8 . [t 18
Hisroey of prvions hochres [% LS4 49 4] 149 145.2) 344 1457] 151 e 2
Lumbor sping |E-14) BYD Thacorei 3.3 33 33 -3
Toaal hig- BAAD (Fscore] -1e 18 -18 LB
ST gy G485 052¢ 0510 G500
BAP Ing/mii* 10.545 11090 11445 11520

244

2T

# The baseline characiesistics of the PP anakysis populatian were
comparable across alf study growps [Table 1)

SCIX

# Substantial end similer decreases in sCTX were observed in all
weatment arms after 1 vear |Figure 1)

3 Pronounced decreases in sCTX weee also abserved by the first
measurement. al 3 months {Figure §).

3 At all imepeiats the . 50mg manthly ol regimen provided the
greatest megnikeae of sCTX suppression,

<+ Comparabie findirgs were cbioined for the 1T population

- 2.5mg daily 188
4 1C0kmg moshly 160

50//50mg monthky BN
< 150mg meathhy BN

a-
~icd

Change (%)
5

. Time course of medion dhange m from baseline in sCTX
mnmhty and daily ordd ibandronats

. Bap

4 Pronounced and sustained decreases in BAP were olso observed
in ali sreciment arms {Figure 7).

@ All measurements were within the ranges commonly abserved
with mare frequently admirisiered nitrogencortaining
bisphosphomates, ™

s 3 Sy dady BN
+— i0mg mantkhy [BM

50,/50emg mardhly 1B
-4 150mg monihdy BN

=
-104
F 204
)

2 a0
40

50 7 - 1 ~

o 3 & 9 12

otk

Time course of median changae |%} from baseline in BAF

weith monthly and dathy aral ibandronats (PP).

{OHCLUSIONS

7 Compared with a daiby orai dosing schedule, monthly. oral
Tbandronate regimens provide robuss and similor suppeession
of SCTX and BAF in women. with postmenopausal asleaporosis.

% All measurements of BAP were wﬂhm Phe ranges cornmonhv
abserved with current nirog bisphe 1

# These findings
— further demensirate the cnmpumbl.e =fficacy of mcnihﬁy
ond daily orol ibond w
asteoporosis
~ offer further insights into the bicmarker response
associated with-less frequentty than weekdy cndmmrsrered
oral ibandronate,

P F
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1

ORAL PHARMACEUTICAL PREPARATION
CONTAINING TBANDRONAT

This is a 371 of PCT/EP97/01940 filed Apr. 21, 1997
which claims priority from German application
DE19615812.5 filed Apr. 20, 1996.

The invention relates to pharmaceutical formulations of
ibandronate or its physiologically tolerable salts for oral
application, and to processes for producing same.

The active substance ibandronaic acid (1-hydroxy-3-(N-
methyl-N-pentyl)aminopropyl-1,1-diphosphonic acid) and
its salts (ibandronates), respectively, are among the class of
diphosphonic acids which, in particular, are of interest in the
treatment of bone diseases and particular disorders in the
calcium metabolism such as hypercalcaemia, osteoporosis,
tumor osteolysis or Pagel’s disease. In the treatment of the
diseases mentioned, these active substances must be admin-
istered frequently and over a long period of time and
therefore, the aim should be especially oral application in
addition to intravenous application since it is the former
which is more accepted by many patients.

Fundamentally, however, oral treatment is generally
complicated by the well-known problems with oral toler-
ability of diphosphonic acids. Diphosphonic acids or their
physiologically safe salts, and particularly aminodiphospho-
nic acids are known to give rise to irritations of the upper
gastrointestinal tract (Fleisch ., Bisphosphonates in Bone
Disease, Herbert Fleisch, Bern 1993, pp. 126-131). The
same applics for diphosphonates which are also ingested at
relatively low dosages of, ¢.g., less than 50 mg per single
administration form. WO 93/09785 points out that the active
substance risedronate ([1-Hydroxy-2-(3-pyridinyl)
ethylidene bisphosphonate), for example, may give rise to
erosions and ulcerations in the upper sections of the diges-
tive tract. Various references allude to the gastrointestinal
intolerability of the active substances pamidronate (Dodwell
D. et al., Biochemical Effects, Antitumor Activity and Phar-
macokinetics of Oral and Intravenous Pamidronate (APD) in
the Treatment of Skeletal Breast Cancer, Br. J. Cancer 62,
496 (1990)) and tiludronate (Reginster J. Y., Efficacy and
Tolerability of a New Formulation of Oral Tiludronate
(Tablet) in the Treatment of Paget’s Disease of Bone, J.
Bone Miner. Res. 9, 615-619 (1994)). In addition, it is also
well-known that motility disorders may occur when swal-
lowing the tablets and/or the tablets to be ingested get stuck
due to the particular anatomic situation in the oesophagus.
This may give rise to odynophagia or oesophageal strictures
as well. Frequently, this is the case with elderly patients or
with patients who, due to their discase, arc forced to take the
required tablets predominantly in a lying position.

Accordingly, in order to solve these problems, the art

demanded that fundamentally, orally available administraw

tion forms be coated with a gastric juice-resistant film so tha
the active substance is released only subsequent to thg
passage through the stomach and thus, irritations of the
stommach and the oesophagus would be avoided. Far
example, WO 95/08331 describes administration forms by

which it is possible (0 reduce the irritating potential of

alendronate and other diphosphonates in oral application.
Due to the above-described oral intolerability of
diphosphonales, there has been a search for more tolerable
administration forms for a number of thest active sub-
stances. In particular, oral administration forms coated wigh
gastric. juice-resistant coatings have been developed-in thw
context. Such coatings are-the-choice in protecting the upper
sections -of the gastrointestinal: tract; particularly the
ocsophagus or the stomach, from intolerable active sub-

5

2

stances. These gastric juice-resistant coatings on solid oral
administration forms dissolve only at higher pH values of
about 5.5 on, so that in the acidic gastric medium, being at
a pH value far below 5.5, no active substance will be
released from the administration form and thus, the stomach |
is protected from irritations caused by the active substance. “
As no active substance is released in the stomach, it is

-~ possible at the same time to prevent oesophagitis or other

10
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Irritations of the oesophagus caused by the refluxing gastric
contents containing active substance. As a consequence, DE
59 005 517 (EP 421,921) describes a gastric juice-resistant
oral administration form for pamidronate which is suitable
in reducing the risk of gastric ulcerations. Furthermore, WO
93/09785 illustrates such an administration form for
risedronate, WO 95/08331 for alendronate and other diphos-
phonates.

The potential advantages of the gastric juice-resistant’

administration forms are contrasted by a number of draw-
backs. Thus, resorption with these administration forms may
be reduced as compared to forms releasing in a
pH-independently rapid fashion, or resorption is substan-
tially more variable as compared to conventional forms, thus
impairing or jeopardizidg therapeutical safety. Therefore,
there is a demand in alternative administration forms for
these active substances in order to avoid the disadvantages
of the gastric juice-resistant forms and neverthclGss, be
capable of providing sufficient protection from these ami-
nobisphosphonates having aggressive effects on the gastric
mucosa.

Surprisingly, it was found that improved orai tolerability
in the case of the ibandronate active substance is already
achieved when peroral administration forms are coated with
an adjuvant coating or film in such fashion that the active
substance is dissolved within a shori period of time and!

correspondingly high local concentrations of active sub-: -
stance arg achieved in the stomach. Jhe film dissolving upon *

contact with digestive juice is preferably a coating which
dissolves pH-independently. The adjuvant coating may be
coated using methods common in pharmaceutical technol-
ogy. Although this coaling does not prevent dissolution gf

ibandronate in the stomach, it was surprising that no sig+ -

aificant side effects were observed in clinical studies using,
ibandronate ¢ven at high dosages. Despite the fact that the
administration forms are coated with a film which quickly
releases the active substance, there are no irritations in the
oesophagus when swallowing the tablets, and oesophagitis
docs not occur. This is particularly advantageous since the
administration forms of the invention are also well-tolerated
by patients lying in bed.

K

Pr

N

According to the invention, solid oral formulations of v

ibandronate are provided, consisting of a core containing thes
active substance, which is coated with an adjuvant coating,
free of active substance, which either dissolves indepen-s
dently. of the pH value or is removed from: the solid oral
formulation upon contact with digestive juice. In this way,
relatively rapid disintegration of the drug form and release
of the active substance within a short period of time are
ensured, whereby high local concentrations of the active
substance are achieved. The coaling may be applied using
metheds such as film coating, press.coating, tablet coating,
encapsulating or micro-encapsulating. The release of active
substance from the appropriately coated solid administratign
forms for oral application, such as film tablets, coatet
tablets, laminated tablets, capsules, or microcapsules, takes
place more rapidly as compared to the gastric juice-resistant
administration forms. According to the invention, at least
30% of the contained ibandronate dose, but preferably at
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least 75% and, in particular, at least about 85% is rcleased
rapidly and l%1)1dt’:pel‘ldently of the pH value within the physi-
ological pH range. Preferably, the time period required to
achieve these release percentages is less than 2 hours, more

preferably less than 1 hour, with about 1-30 minutes being 3

particularly preferred. It is particularly preferred that the
release is about 80-90% within a time period of up to 15
minutes. Conveniently, the release of active substance is

estimated within the scope of an in vitro experiment accord- \/’
10

ing to well-known standardized procedures.

Surprisingly, rapid release of the active substance does
not result in the undesirable side effects usually known for
diphosphonic acids as described above, despite the high
local concentrations of active substance (ie., despite the

high gradient of active substance) théreby generated in the 15

stomach. Rather, it was found that despite the rapid release

: of active substance, the problem of occurring gastrointesti-
. nal disorders is avoided, quitc surprisingly. Furthermors, it

has been observed that among palients treated with such

rapidly releasing administration forms of ibandronate, there 20

were significantly less cases ol nausea, vomiting, pain or
diarrhoea than otherwise observed when administering ami-
nobisphosphonates.

The coatings with rapid release of active substance in thg

meaning of the invention can be applied to all the suitablg 23

peroral administration forms such as tablets, capsulep,
coated tablets, pellets, granulates or powders, These admin-
istration forms consist of mixtures of active substances with
pharmaceutical adjuvants or of pure active substances. Coat-

ing may be performed using various methods common in 30

pharmacy. For.example, suitable methods use tablet coatinge
units, film coating units, tablet presses for press costing
eneapsulating machines, or-micre-cncapsulating units, such «
as facilities for spray freezing and spray embedding, faciliy

ties.for producing simple.or complex coacervaigs. 35

In the meaning of the invention, pharmaceutically com-
mon or physiologically safe polymers are possible as film-
forming agents. Film-forming ageats in the meaning of the
invention are derived from, ¢.g., the groups of cellulpse

derivativespdextrins, starches and starch derivatives, poly- 40

mers based on other carbohydrates and derivatives thereof,
natural gums such as gum arabic, xanthans, alginates; poly-
acrylic acid, polyvinyl alcohol, polyvinyl acetate,
polyvinylpyrrolidone, polymethacrylates and derivatives

thereof (Budragit®), chitosan and derivatives thereof, shel- s

lac and derivatives thereof. In addition to these film-forming
agents, substances from the class of wax and fat substances
may be used to produce the coatings according to the
invention.

Preferably, the soluble alkyl- or hydroxyalkyleellulose 50

derivatives such as methylecellulose,
hydroxymethylecellulose, hydroxyethylcellulose,
hydroxypropylcellulose, methylhydroxyethylcellulose,
methylhydroxypropyleelluloses or sodium carboxymethyl-

cellulose are possible as cellulose derivatives. In a preferred 55

variant of an embodiment of the invention, methylhydrox-«
ypropyleellulose. is employed. Tee usual cellulose deriva-
tives suitable for pharmaceutical purposes, with varying
degrees of substilution and/or varying molecular weights

corresponding to varying viscosity levels of the agueous 60

solutions, may be used as suitable film-forming agents on
the basis of cellulose. Likewise, insoluble cellulose deriva-
tives such as ethylcellulose may be employed.

In the case of polymethacrylates, cationic copolymer-

izates of dimethylaminoethyl methacrylate with neutral 65

methacrylic esters (Eudragit® E), copolymerizates of
acrylic and methacrylic esters having a low content of

4

quaternary ammonium groups (described in “Ammonio
Methacrylate Copolymer Type A or Type B” USP/NFE,
Eudragit® RL and RS, respectively), and copolymerizates of
cthyl acrylate and methyl methacrylate with neutral charac-
ter (in the form of an aqueous dispersion, described in
“Polyacrylate Dispersion 30 Per Cent” Ph. Eur., Eudragit®
NE 30 D) are possible.

Similarly, the use of film-forming agents usually
employed in the production of gastric juice-resistant films is
possible as long as pH-independently rapid release of the
active substance from the appropriately coated administra-
tion form, as described above, is ensured, ¢.g., by a thin layer
thickness of the coating or other measures such as an
extremely high percentage of pore-forming agents or the
like. Anionic copolymerizates of methacrylic acid and
methyl methacrylate (described in “Methacrylic Acid
Copolymer, lype C” USP/NF, Eudragit® L and S,
respectively, or in the form of the Eudragit® L. 30 D aqueous
dispersion), acidic cellulose derivatives such as cellulose
acetate phthalate, cellulose acetate trimellitate and methyl-
hydroxypropyleellulose phthalate, polyvinyl acetate
phthalate, etc. may be used as such films.

In principle, all the film-forming agents may be
employed alone as well as in mixtures of two or more
filmforming agents.

I required, the fitms may contain additional adjuvants
such as. plasticizers, pore-forming agents,- filling agents,
colorants, pigments, antifoam agents, antistick agents, axl
the like.

According to the invention, polymers and adjuvants
possibly required in addition, as were described in the
preceding paragraph, are possible for press coating as far as
they can be processed by means of press coating technology.
In addition, all the pharmaceutically common or physiologi-
cally tolerable adjuvants which are suited to form a closed
coat by press coating on the drug forms to be covered may
be used in the meaning of the invention. In particular, these
include adjuvants as are common in conventional tabletting,
specifically filling agents from the group of carbohydrates
such as lactose, saccharose, glucose and other sugars, micro-
crystalline cellulose, starches and starch derivatives, sugar
alcohols such as mannitol, sorbitol, xylitol, inorganic filling
agents such as phosphates and carbonates. According to the
invention, other adjuvants as required in the production of
conventional ablets, such as binding agents, disintegrants,
flow agents, release agents, taste improvers, pigments, and
coloring agents may be contained in addition to the filling
agents.

According to the invention, all the adjuvants described
above may be cmployed for tablet coating, in principle. In
addition, special adjuvants for tablet coating may be
employed according to the invention, such as palatinite,
bentonite, calctum sulfate as filling agents, polyethylene
glycol or polyethylene glycol fatty acid esters as release
agents, colloid silicic acid as drying agent and structuring
agent, magnesium oxide as spreading powder, pharmaceu-
tically common or physiologically safe fats and waxes as
glossing agents.

In the meaning of the invention, all the pharmaceutically
common capsules such as gelatin hard capsules, soft gelatin
capsules, starch capsules are possible as capsules. The
capsules may be filled with powders, granulates, pellets or
tablets. In general, all the pharmaceutically common solid,
liquid and semi-solid formulations may be filled into the
capsules of the invention.

For micro-encapsulating the active substance or formu-
lations of the active substance, all the polymeric film-
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forming agents mentioned above may be used according to
the invention. Here, the polymers may be used alone as well
as in mixtures of multiple polymers, and also together with
other adjuvants, if necessary.

In the following, the invention will be illustrated by way 3
of embodiments which are not intended as limitation.

For example, The ibandronate active substance is«
employed in amounts of 0.1-100 mg per single dasage unit.
Preferably, (he dosage is at least ca. 1 mg, 5 mg, 10 mg, or
20 mg as lower limit for the amount of active substance in 10
a single administration form. The upper limit is about 250
mg, particularly 100 mg and 50 mg, respectively.

EXAMPLE 1
15

Ibandronute-containing core:
Ibandronate dose [mg] in 200 mg tablet core:  10.0 20.0 50.0
Ibandronate-free coat [ma]: 20
Methylhydroxypropyleellulose 51425 51425 51425
Titanium dioxide 2.4650 2.4650 2.4650
Macrogol 15000 15000 1.5000
Tale 08925 0.8925 (.8925
Total film coated 10.0000 10.0000 10.0000
Film-coating is carried out in commeon apparatus. Coating
conditions: tablet charge 140 kg, feed air temperature: 60°
C.

" 30

EXAMPLE 2
Ibandronate-containing core:
Ibandronate dose in 100 mg tablet core [mg]: 0.1 25 5.0 35
Ibandronate-free coat fmgl:
Methylhydroxypropyleellulose 2.057  2.057 2057
Titanium dioxide 0.986 0986 0986
Macrogol 0.600 0.600 0.600 40
lale 0.357 0.357  D.357
Total film coated 4.000 4,008 4.000
Film-coating In a conventional 250 1 tablet coating tank.
Coating conditions: tablet charge 144 kg. 45

EXAMPLE 3
Ibandronate-containing core: 50
Ibandronate dose |[mg] in 200 mg tablet core:  10.0 20.0 50.0
Ibandronate-free coat [mg}:
Talc 2.00 2.00 2.00
Lactose 1.40 1.40 1.40 55
Methylhydroxypropyleellulose 0.80 0.80 0.80
Titaninm dioxide 0.80 0.80 0.80
Macrogel 0.40 0.40 0.40
Fthyl methyl methacrylate copolymer* 0.04 0.04 0.04
Polysorbate 0.04 0.04 0.04
Total film coated 5.48 5.48 5.48 60

*Iimployed in the form of Eudragit ™ NE 30 D as an aqueous dispersion.

Film-coating in a conventional 15 ] tablet coating tank.
Coating conditions: tablet charge 13.0 kg,

EXAMPLE 4

Ibandronate-containing core:

Ibandronate dose [mg] in 86 mg tablet core: 10
Ibandronate-free coat [mg]:

Saccharose 37.844
White clay 8.138
Tale 1.000
Macrogol 2.848
Glucose syrup 2,035
Titanium dioxide 1.628
Polyvidone 0.407
Montan glycol wax 0.100
Total tablet coating applied 54,000

Tablet coating in a conventional 15 1 tablet coating tank with
dip pipe.

EXAMPLE 7

Tbandronate in laminated tablet

Ibandronate-conlaining core:

Final weight: 86 mp

Format of core: 7 mm in diameter, plane, with facettes
Ibandtonate dose in tablet 10 mg

core:

Thandronate-free coat:

Lactose 270 mg

Microcrystalline cellulose: 90 mg

Pressing tool: 12 mm in diameter

Final weight of laminated 446 mg

tablet:

Pressing by means of a hand press using conventional
procedures.

What is claimed is:

1. Amethod of treating 2 bone disease in a patient in need
thereof, comprising orally administering to the patient a
pharmaceutical formulation comprising a tablet core con-
taining about 0.1 (o 100 mg of ibandronate and a coatings
which is free of ibandronate and has the following propor- .
tional eompositien:

(a) about 51.425% by weight of methylhydroxypropyl-
cellulose;

(b) about 24.650% by weight of titanfum dioxide;

(c) about 15.000% by weight of polyethylene glycol; and
(d) about 8.925% by weight of talc,

2. The method of claim 1, wherein the bone disease is

related to a disorder in calcium metabolism.
3. The method of claim 1, wherein the bone disease is

selected from the group consisting of hypercalcemia,
osteoporosis, tumor osteolysis, and Paget’s disease.
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The invention is preferably used for producing
pharmaceutical preparations which contain the active
substance in a proportion of up to 50 mg per unit dose,
preferably up to 10 mg, particularly preferably 0.1 to.
5 mg and 0.1 to 2.5 mg. .Ibandronate is a particularly:
preferred active substance, particularly in the form of,
Na-Ibandronate monohydrate.:

The adjuvants which do not have an abrasive effect
during granulation may, according to the invention, be
flllers such as lactose in hydrate or anhydrate form,
sugar alcohols such as mannitol; tabletlng adjuvants
such as cellulose in mlcrocrystalllne or fibrous form;
and blnders such as polyvinyl pyrrolldone (Povidone
USP) or cellulose ethers such as methyl hydroxyprOpyl
cellulose: At least one adjuvant is used which acts as
binder.

Preferably at least one of the adjuvants is lactose,
microcrystalline cellulose or polyvinyl pyrrolidonej-
In a preferred embodiment 1-99% by weight lactose, 1-
99% by weight microcrystalline cellulose, 0.1-20% by
weight are used, particularly preferably 25-75% by
weight lactose, 10-20% by weight microcrystalline
cellulose, and 2-3% by weight polyvinyl pyrrolidone.

The granulate is further processed by known methods,
using additional adjuvants if required, into tablets,
chewing tablets, effervescent tablets, film tablets,
dragees and pellets or filled into hard gelatine
capsules or sachets. The adjuvants used in further )

processing are conventional lubricants’ e.qg., sggaric
acid, disintegrants, e.g., cross-linked polyvinyl*”

pvrrolidone (Crospovidone USPNF), flow~regulatoré;

PCT/EP99/07306



10

15

25

30

WO 00/21541 PCT/EP99/07306

10

in-process control: 220.05 mg
Content of active substance found in the capsules
produced in this way: 94.9% % 1.9%

(n = 10 individual measurements)

Example 3:

Production of ibandronate 1.0 mg tablets after
granulation in a fluidised bed (batch gsize for 60.000
tablets).

Constituents g
Na-Ibandronate 64.14

Lactose 4405.86
Polyvinyl pyrrolidone 150.00
Polyvinyl pyrrolidone, cross-linked

(disintegrant) 300.00
Stearic acid (lubricant) 120.00
Microcrystalline cellulose 900.00
Colloidal 5i03 (flow agent) 60.0

The amount of active substance per tablet is equivalent
to 1.0 mg of free acid.

Lactose and 600 g microcrystalline cellulose were
granulated with an aqueocus solution of polyvinyl
pyrrolidene and ibandronate in a fluidised-bed
granulator (Aeromatic type). The wet granulate was
dried in the fluidised bed (Aeromatic type), passed
through 2 1.0 mm screen, mixed with disintegrant,
lubricant, flow-regulator and 300 g microcrystalline
cellulose (Turbula-type mixer, mixing time 5 minutes)
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and converted into tablets in a tableting press (Korsch
type) having a capacity of 25,000 tablets per hour.

Set weight of tablets: 100.0 mg
Actual weight of tablets according to

in-process control: 101.3 mg
Content of active substance found per tablet produced
in this way: 98.3% *+ 4.2% (n = 10 individual
measurements) .

The active substance content of the tablets was within
the aéceptance limits.

Example 4

Production of ibandronate 0.1 mg tablets after
granulation in a fluidised bed (batch size for 150.000
tablets).

Constituents g
Na-Ibandronate monohydrate 16.95
Lactose 11158.05
Polyvinyl pyrrolidone - 375.00
Polyvinyl pyrrolidone, cross-linked

(disintegrant) 750.00
Stearic acid (lubricant) 300.00
Microcrystalline cellulose 2250.00
Colloidal Si0y (flow agent) 150.00

The amount of active substance per tablet is equivalent
to 0.1 mg of free acid.

Lactose and 1500 g microcrystalline cellulose were
granulated with an aqueous solution of polyvinyl
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pyrrolidone and ibandronate in a fluidised-bed
granulator (Aeromatic type). The wet granulate was
dried in the fluidised bed (Aeromatic type), passed
through a 1.0 mm screen, mixed with disintegrant,
lubricant, flow-regulator and 750 g microcrystalline
cellulose (Turbula-type mixer, mixing time 10 minutes)
and converted into tablets in a tableting press (Korsch
type) having a capacity of 60,000 tablets per hour.

Set weight of tablets: 100.0 mg
Actual weight of tablets according to

in-process control: 101.3 mg
Content of active substance found per tablet produced
in this way : 98.5% * 2.4% (n = 10 individual
measurements) .

The active substance content of the tablets was within
the acceptance limits.
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CLAIMS

1. A process for the preparation of pharmaceutical
compositions for the oral application of
bisphosphonates, wherein the bisphosphonate igs wet-
granulated in manner known per se in a fluidised-bed
granulator using adjuvants which have no abrasive
action and wherein the wet granulate is then dried in
the fluidised bed, screened through a screen having a
suitable mesh width and further processed by techniques
known per se to form pharmaceutical compositions;

2. A process according to claim 1, wherein the
bisphosphonate in solution or suspension and together
with an aqueous binder is sprayed on to other adjuvants
and granulated,

3. A process according to claim 1, wherein the
bisphosphonate and the adjuvants in dry powder form are
placed in a fluidised-bed reactor and granulated by the
spraying of water into the powder mixture, which in
that case contains a binder, or the powder containing
the active substance is granulated by the spraying in
of an agueous binder solution,

4. A process according to any of claims 1 to 3,
wherein the bisphosphonate used is alendronate,
clodronate, EB-1053, etidronate, ibandronate,
incadronate, neridronate, olpadronate, pamidronate,
risedronate, tiludronate, YH 529 or zoledronate in the
form of the free acid or a pharmaceutically compatible
salt or hydrate, particularly the sodium salt,
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e.g., colloidal silicon dioxidéi tableting adjuvants
etc. In one preferred embodiment the further
processing of the granulate ig carried out with the
addition of stearic acid as lubricant in quantities of
less than 5% by weight referred to the total weight of
the form of administration, particularly 0.05 to 3% by
weight of stearic acid.

Preparation of pharmaceutical compositions according to
the invention by fluidised-bed granulation,
particularly by the drying process in the fluidised-bed
granulator, results in less intensive contact between
the material and the surface of the apparatus, thus
surprisingly reducing the loss of active substance.
This is particularly advantageous when the active
substance content of the unit dose is small. This
substantially avoids the above-described disadvantages
in the conventional production of forms for oral
administration.

The invention will now be explained in further detail
with reference to examples, without being limited
thereto.

PCT/EP99/07306
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5. A process according to claim 4, wherein the
bisphosphonate used is ibandronate.

6. A process according to any of claims 1 to 5,
wherein at least one of the adjuvants is: lactose,
microcrystalline cellulose or polyvinyl pyrrolidone.

7. A process according to claim 6, wherein the
adjuvants used are 1-99% by weight lactose, 1-59% by &

weight mierocrystalline cellulose and 0.1-20% polyvinyl #
pyrrolidone. ¢

8. A process according to claim 7, wherein 25-75% by
weight lactose, 10-20% by weight microcrystalline
cellulose and 2-3% by weight polyvinyl pyrrolidone are
used.

9. A process according to any of claims 1 to 8,
wherein further processing intoc tablets, capsules, gilm
tablets, dragees, pellets, effervescent tablets, B
chewing tablets or granulates in sachets is carried
out.

10. A process according to claim 9, wherein further ¥
processing is effected with the addition of 0.05 - 3%
by weight stearic acid to the mixture.

11. A process according to any of claims 1 to 10 for
the preparation of forms of administration containing
up to 50 mg active substance per unit dose.

12. Pharmaceutical compositions for the oral
application of bisphosphonates when made according to
any one of claims 1 to 11.
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Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de
ja Decision 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados

1.1. Descripcidn: Folios: 61 a 103 como se radico inicialmente
1.2. Reivindicaciones:  Folios 18 a 20 como se radicé iniciaimente

Folios 51 a 52 modificadas en fase nacional

Folios 109 a 110 modificadas en fase nacional
1.3. Prioridad: Folios: 1

10 de Mayo de 2002, EP, 02010136.6

1.4. Respuesta del solicitante: Folios: 93 a 123

2. Analisis de la Prioridad

e La fecha de prioridad del 10 de Mayo de 2002 y su correspondiente
documento, corresponden con la materia solicitada de proteccion.

3. Objeto de la invencion ]
* Titulo de la solicitud: “ACIDO BIFOSFONICO PARA EL TRATAMIENTO Y
PREVENCION DE OSTEOPOROSIS” Folio 1.

El objeto de la presente solicitud de patente de invencidén consiste en el empleo de
los acidos bifosfonicos o las sales farmacéuticamente aceptables de los mismos,
especialmente el acido ibandronico para la prevencion y tratamiento de la
osteoporosis.
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Reivindicacion 1-6; Medicamento

El problema planteado en esta solicitud es la prevencion o tratamiento de trastornos
caracterizados por un aumento patolégico de la resorcion dsea.

Para solucionar este problema técnico la solicitud en estudio proporciona un
medicamento de un acido bifosfénicos o [as sales farmacéuticamente aceptables de
los mismos.

o Clasificacion Internacional de Patentes (IPC): A61K9/36;, A61K9/20;
A61K9/28; A61K31/662; A61K31/663; A61K47/04;, A6TK47/12; A61K47/26;
AB1K47/32; A61K47/34; A61K47/38; A6T1KI/30; A61KSG/20; A61K47/02.

4. De la solicitud de Patente

4.1. Descripcion (articulo 28 D. 486)
¢ No se encontraron datos comparativos con las composiciones previamente
divulgadas que presenten el efecto técnico inesperado alcanzado y sus
ventajas superiores.
¢ No se encuentran sustentados ejemplos de las formulaciones del
medicamento con 100 o 150mg de principio activo.

4.2. Reivindicaciones (articulo 30 D 486)
« Lareivindicacién 1 se encuentra enunciada por “administrado mensualmente”
lo cual se refiere a un método de tratamiento.
e Lareivindicacion 6 se refiere al medicamento de forma general y amplia sin
encontrarse plenamente caracterizado, sin encontrarse acorde con lo descrito
en el ejemplo 1. (Ver folio 50)

5. Determinacion del Estado de la Técnica

Considerando que la fecha de presentacion de la primera solicitud de patente de la
cual se reivindica prioridad es: 13/11/2000 se encontraron los siguientes
documentos del estado de la técnica relacionados, que pueden afectar la
patentabilidad del objeto de la presente solicitud:

N° Documento Titulo Fec.ha q?
publicacion
“Oral pharmaceutical
D1 US 6,143,326 preparation containing 30/10/1997
ibandronat”
“Process for the preparation of
oral pharmaceutical
D2 WO 00/21541 compositions comprising 20/04/2000
biphosphonates”

6. Analisis de patentabilidad (articulo 14 D486)

6.1 Novedad (articulo 16 D486)

6.1.1. Solicitud presentada
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La reivindicacién 1 de la solicitud presentada se refiere a un medicamento oral
caracterizado porque comprende 100mg o 150mg de un acido bifosfénico ¢ una
sal farmacéuticamente aceptable del mismo y uno o mas excipientes
farmacéuticamente aceptables.
La reivindicacion 2 se refiere al acido bifosfonico como acido ibandrénico o una
sal farmacéuticamente aceptable.

D1 divuiga preparaciones farmacéuticas orales que contienen ibandronato o una
sal tolerable fisioldégicamente como sustancia activa conteniendo una porcion
interior rodeada por una cubierta libre de sustancia activa de rapida liberacion (Ver
resumen)

La reivindicacion 1 de D1 se refiere a una formulacion que comprende un nicieo de
tableta que contiene entre 0.1 a 100mg de ibandronato y una cubierta la cual es libre
de ibandronato (Ver columna 6, lineas 46-56)

D1 también se refiere a la cantidad de la sustancia activa de ibandroanto es
empleada en cantidades de 0.1-100mg por unidad de dosificacion Unica, siendo el
limite superior cerca de 250mg, particularmente 100mg y 50mg respectivamente.
(Ver columna 5, lineas 7-12)

Conforme a lo anteriormente descrito se concluye que el medicamento oral
caracterizado porque comprende 100mg o 150mg de un acido bifosfonico o una
sal farmacéuticamente aceptable del mismo y uno o mas excipientes
farmacéuticamente aceptables donde el acido bifosfonico es acido ibandrénico o
una sal farmacéuticamente aceptable del mismo, en comprimidos recubiertos, no
son novedosos.

6.1.2. Solicitud presentada

La reivindicacion 5 se refiere a un medicamento que comprende un &cido bifosfonico
0 una sal farmaceéuticamente aceptable del mismo, donde es la sal monésédica de
acido ibandrénico, monohidrato

lLla reivindicacién 6 se refiere al medicamento, caracterizado porque es un
comprimido recubierto por una pelicula, donde los excipientes son
seleccionados entre el grupo conformado por:
e Lactosa, polivinilpirrolidona, celulosa microcristalina, crospovidona, acido
estearico y didxido de silicio y
» Hidroxipropilmetilcelulosa, 6xido de titanio, talco y polietilénglicol 6000

Anterioridades

D1 es el estado mas cercano de la técnica pues divulga una formulacién que
comprende un nlcleo de tableta que contiene entre 0.1 a 100mg de ibandronato y
una cubierta [a cual es libre de ibandronato con la siguiente proporcion: (Ver columna
6, lineas 46-56)

51.425% por peso de hidroxipropilmetilcelulosa

24.650% por peso de didxido de titanio

15.000% por peso de polietilénglicol

8.925% por peso de talco

El ejemplo de la solicitud presentada utiliza en las tabletas de 50mg de ibandronato
los mismos excipientes enunciados en D1, por lo tanto no se consideran novedosos
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los comprimidos recubiertos donde se utilizan como excipientes:
hidroxipropilmetilcelulosa, dxido de titanio, talco y polietilénglicol. (Ver folio 50):

D2 divulga previamente un proceso para la preparacion de composiciones
farmacéuticas orales que comprenden bifosfonatos. (Ver resumen)

El ibandronato es |a sustancia activa preferida en D2 particularmente en la forma de
monohidrato de ibandronato sédico en una proporcién hasta 50mg. (Ver pagina 86,
lineas 1-7)

El ejemplo 3 y 4 de D2, ensefian formulaciones para tabletas las cuales contienen
lactosa, polivinilpirrolidona, celulosa microcristalina, crospovidona, acido
estearico y diéxido de silicio (Ver pagina 10y 11).

La reivindicacion 7 ensefia que los adyuvantes usados se encuentran en las
proporciones de lactosa en 1-99% por peso, polivinilpirrolidona en 0.1-20% por
peso, celulosa microcristalina en 1-99% por peso. (Ver pagina 14, lineas 8-11-D2)

[a reivindicacion 9 ensefia que el proceso aplica a tabletas recubiertas. (Ver pagina
14, lineas 19-20-D2)

La reivindicacion 10 se refiere al peso de acido estearico a la mezcla en una
proporcion de 0.05-3% (Ver pagina 14, lineas 24-26-D2)

El solicitante en el ejemplo ensefia los mismos componentes previamente divulgados
para el nucleo de las tabletas tales como lactosa en 1-99% por peso,
polivinilpirrolidona en 0.1-20% por peso, celulosa microcristalina en 1-99% por
peso, crospovidona y diéxido de silicio (Ver folio 50), careciendo por lo tanto de
novedad el uso de los excipientes anteriormente enunciados.

6.2 Nivel inventivo (articulo18 D486)

Es evidente para el experto en la materia que de acuerdo a [o previamente divulgado
en D1 y D2, se obtendria el medicamento oral de ibandronato monosddico
monohidrato en comprimidos recubiertos de 100mg o 150mg, utilizando los
mismos excipientes antes enseflados tales como lactosa, polivinilpirrolidona, celulosa
microcristalina, crospovidona, acido estearico y didxido de silicio e
hidroxipropilmetilcelulosa, éxido de titanio, talco y polietilénglicol.

El problema técnico planteado en esta solicitud como es obtener “es la prevencion
o tratamiento de trastornos caracterizados por un aumento patolégico de la
resorcion é6sea”, seria solucionado facilmente por el experto en la materia con
base en las composiciones farmacéuticas divulgadas en D1y D2, de manera que
este lo lograria facil y obviamente sin necesidad de emplear Habilidad Inventiva.
Por lo tanto las reivindicaciones 4 a 6 carecen de nivel inventivo.

6. Conclusién:

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi:

Reivindicaciones

N Documento N afectadas

Requisito que afecta

D1 US 6,143,326 1-3 Novedad
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Nivel Inventivo

Novedad

D2 WO 00/21541 13 Nivel Inventivo

7. Respuesta a los argumentos del solicitante:

¢ Los documentos anexados por el solicitante segin folios 111 a 123 no
evidencian, el empleo del medicamento del solicitante segin las
reivindicaciones 1 a 6.
Los documentos se refieren al empleo de las dosis de 100mg o 150mg para
su correspondiente administracién Unica mensual como método de
tratamiento, lo cual no es patentable de acuerdo a 1a legislacion vigente
colombiana. La cantidad de farmaco tal como 100mg o 150mg no es
elemento caracteristico Unico que define el medicamento en su conjunto y
gue permite una Unica administracion mensual.

e De acuerdo con las observaciones del solicitante con respecto a la
documentacion allegada por Tecnoquimicas corresponde a “remision de
informacién”

En cumplimiento del articulo 45 de la Decisidn 486 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de 60 dias contados
a partir de la fecha de notificacion de [a presente comunicacion. En caso de no dar
respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran los
impedimentos para la concesién, se denegara la patente.

Notifiquese el presente ofici conforme a lo dispuesto en el numeral §.2, literal e), del
capitulo quinto del titylo primero/de la Circular Unica N° 10 de 2001,

ALIX CARMENZ CESPEDES DE VERGEL
Jefe de Divisioyf de Nuevas Creaciones

El anterior requerimiento fue notificado por fijacion en lista, de fecha

EXAMINADOR TECNICO

CONCEPTO TECNICO No. 01619 Cadigo No. 202070
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SUPERINTENDENTE DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

E. S. D.

Re: Pl.- F. HOFFMANN-LA ROCHE AG -Solicitud de Patente de Invencidn en Fase
Nacional PCT para “ACIDO BISFOSFONICO PARA EL TRATAMIENTO Y

. PREVENCION DE OSTEOPOROSIS”.-Clase A61P 19/10.-Expediente nimero
04-096.462.-
1. Me refiero al auto dictado por ese Despacho notificado por fijacién en lista el 15 de

Agosto de 2008.

2. Con el fin de responder a las objeciones expuestas por el sefior Examinador en su
Concepto Técnico No. 1619 bajo los acapites de Claridad, Novedad y Nivel inventivo,
atentamente me permito presentar los siguientes argumentos técnicos y las siguientes
modificaciones hechas en el capitulo reivindicatorio de la solicitud en cuestién, mediante lo
cual no sblo se superan dichas objeciones, sino que ademas se demuestra en forma

contundente la patentabilidad de la pres'ente invencion.

. 3. MODIFICACIONES A LA SOLICITUD

Inicialmente me permito manifestar que el solicitante ha decidido alterar el capitulo
reivindicatorio actualmente presentado, modificando Iz reivindicacion 1 y eliminando la
reivindicacion 6. Por lo tanto, el nuevo capitulo reivindicatorio que se remite junto con el
presente memorial estd compuesto por cinco (5) reivindicaciones cuyo sustento se analiza a

continuacion:

. La nueva reivindicacion 1 estd dirigida a proteger un medicamento para
administracion oral caracterizado porque es un comprimido recubierto por una

pelicula, en donde el nicleoc del comprimido comprende:

o 100 mg o 150 mg de un &cido bisfosfénico o una sal farmcéuticamente

aceptable del mismo; vy
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o Uno o mas excipientes farmacéuticamente aceptables seleccionados del grupo
conformado por: lactosa, polivinilpirrolidona, celulosa microcristalina,

crospovidona, acido estearico y didxido de silicio;

y en donde el recubrimiento del comprimido comprende uno o mas excipientes
farmacéuticamente aceptables seleccionados entre el grupo conformado por:
hidroxipropil metilcelulosa, didoxido de titanio, taico y polietilenglicol 6000,

Dicha nueva reivindicacién 1 presenta adecuado sustento, por ejemplo, en la

pagina 14 (lineas 2 a 24) de la descripcion.

Ahora bien, en este punto resulta de gran importancia mencionar que en la
pagina 8 (linea 15) del texto correspondiente a la publicacién internacional de la
presente solicitud (documento WO 03/095029), asi como en la pagina 14 (lineas
20 y 21) de la descripcion presentada en fase nacional, se hace referencia a la

composicion del ntcleo del comprimido, hecho que constituye un evidente error

involuntario debido a que el nucleo del comprimido no estd compuesto por uno o
mas excipientes farmacéuticamente aceptables seieccionados entre hidroxipropil
metilcelulosa, didxido de titanio, talco y polietilenglicol 6000, sino que esta
compuesto por uno o mas excipientes farmacéuticamente aceptables
seleccionados entre lactosa, polivinilpirrolidona, celulosa microcristalina,
crospovidona, acido estedrico y didxido de silicio, tal como se encuentra definido
en las lineas 11 a 15 de la pdgina 8 y en la Tabla 1 (pagina 10) del documento
WO 03/095029.

En este sentido, dicho error ha sido corregido dentro del texto de la descripcion
presentada en fase nacional, mediante el reemplazo del término "nlcleo” por el
término correcto "recubrimiento” en la pagina 14 (linea 20) de dicho documento

(anexo iii).

. Por su parte, las reivindicaciones 2 a 5 actualmente presentadas no han sido

modificadas.

En vista de lo anterior, me permito resaltar que las modificaciones realizadas al
capitulo reivindicatorio de la presente solicitud no amplian de manera alguna el alcance
establecido en la memoria descriptiva originalmente presentada, cumpliendo a
cabalidad con los requisitos de patentabilidad estipulados en el Articulo 34 de la Decisién
486 de 2000.

4. CLARIDAD DE LA SOLICITUD

El sefior Examinador ha objetado la claridad de la presente solicitud con base en los

siguientes argumentos:
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escripcién

“"No se encontraron datos comparativos con las composiciones
previamente divulgadas que demuestren su aporte al estado de la

técnica, y el efecto inesperado alcanzado”™

Frente a este particular, inicialmente me permito mencionar que el sefior
Examinador argumenta en su Concepto Técnico que los documentos remitidos a
ese Despacho junto con la respuesta dada al Articulo 45 notificado el 14 de
marzo de 2008 y respondido el 13 de junio de 2008, "no evidencian el empleo

del medicamento del solicitante segin las reivindicaciones 1 a 6",

En vista de lo anterior, me permito presentar ante ese Despacho un compendio
actualmente publicado en internet (www.emc.medicines.org.uk) de las
principales caracteristicas fisicoquimicas y farmacolégicas del medicamento
revelado en la presente solicitud, es decir, del comprimido recubierto con una
pelicula que comprende 150 mg de d&cido ibandronico (ANEXO 1V). En dicho
documento se describe no solamente la composicion cualitativa y cuantitativa de
dicho medicamento (composicidn que efectivamente corresponde a lo definido
en la nueva reivindicacion 1 de la invencién en cuestion), sino que también se
revela un resumen de los principales resultados experimentales obtenidos por el
solicitante en relacidon con la actividad farmacolégica del medicamento, los
cuales, por ejemplo, demuestran inequivocamente las sorprendentes ventajas
tecnicas logradas mediante la utilizacidon de un comprimido que contenga 150
mg de &cido ibandrénico en el tratamiento de la resorcion dsea, frente a la
utilizacién de un comprimido que contenga 2,5 mg de dicho compuesto activo, y

que era conocido en el estado de la técnica anterior (numeral 5 del anexo 1V).

En consecuencia, me permito manifestar que los documentos técnicos remitidos
a ese Despacho junto con el pasado memorial y junto con el presente escrito,
sustentan de manera inequivoca el sorprendente aporte al estado de la técnica
logrado por el solicitante a través de la informacion técnica revelada en la

invencion en cuestion.

"No se encuentran sustentados ejemplos de las formulaciones del
medicamento con 100 o 150 mg de principio activo"

En respuesta a lo anterior, inicialmente resulta de gran importancia resaltar que
si bien el ejemplo 1 presentado en la descripcion de la solicitud (pagina 17) hace
referencia a un comprimido que contiene 50 mg de acido ibandrénico
(equivalentes a 56.250 mg de la sal monosodica del &acido ibandroénico
monohidrato) en combinacién con una serie de excipientes que conforman tanto

el nacleo como el recubrimiento de dicho comprimido, a lo largo de la
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descripcién también se hace referencia explicita a un medicamento que
contiene preferiblemente entre 100 y 150 mg de acido ibandrénico o
una sal farmacéuticamente aceptable del mismo [ver, por ejemplo, las
paginas 6 (lineas 14 a 17), 7 (lineas 23 a 25) y 10 (lineas 3 a 6)]. En este
sentido, es claro que la presente solicitud si menciona un medicamento que

comprende 100 6 150 mg de principio activo.

Teniendo en cuenta lo anterior, me permito nuevamente resaltar ante ese
Despacho la informacién técnica revelada en el anexo IV del presente escrito,
toda vez que alli se describen plenamente la composicion y las caracteristicas
fisicoquimicas y farmacoldgicas del medicamento revelado en la presente
solicitud y que es mundialmente conocido bajo el nombre de BONVIVA, esto es,
se describe completamente un comprimido recubierto por una pelicula,
cuyo niacleo contiene 150 mg de acido ibandrénico mezclado con
lactosa, povidona, celulosa microcristalina, crospovidona, acido
estearico y éxido de silicio, y cuyo recubrimiento estd conformado por

dioxido de titanio, talco, hipromelosa y magrocol 6000.

En este sentido, atentamente considero que la informaciéon aportada por el
solicitante ejemplifica de manera clara y concisa la composicidn y las
caracteristicas fisicoquimicas y farmacolégicas del medicamento revelado en la
presente invencidn, con lo cual se supera completamente la objecién realizada

por el sefior Examinador a éste respecto.

Reivindicaciones

. “La reivindicacién 1 se encuentra enunciada por administrado

mensualmente” lo cual se refiere a un método de tratamiento”

Atendiendo a lo anterior, y tal como se mencioné en el numeral 3 del presente

memorial, me permito manifestar que el solicitante ha decidido eliminar la =

expresion "administrado mensualmente" de la reivindicacion 1, con lo cual se :

supera satisfactoriamente la objecion realizada por el sefior Examinador a éste

respecto.

. "La reivindicacion 6 se refiere al medicamento de forma general y
amplia sin encontrarse plenamente caracterizado, sin encontrarse
acorde con lo descrito en el ejemplo 1"

En respuesta a lo anterior, me permito manifestar que el solicitante ha decidido

elimin la ivindicacion 6_actualmente presentada, con lo cual se supera

completamente la objecion realizada por el sefior Examinador a este respecto.
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Finalmente, en vista de los argumentos técnicos planteados hasta el momento, y de
conformidad con las modificaciones realizadas a la solicitud en cuestibn, me permito
manifestar que la presente invencidén cumple a cabalidad con los requisitos de patentabilidad
establecidos en los Articulos 28 y 30 de la Decision 486 de 2000.

5. ANALISIS DE LA NOVEDAD Y DEL NIVEL INVENTIVO

De otro lado, el sefior Examinador ha objetado la novedad y el nivel inventivo de la

presente solicitud con base en las ensefianzas de los siguientes documentos:

e US 6,143,326 (D1)
« WO 00/21541 (D2)

En este sentido, el sefior Examinador argumenta basicamente que en el documento D1
se ensefia una formulacién que comprende un nucleo de tableta que contiene entre 0.1 a

100 mg de ibandronato y una cubierta libre de ibandronato.

Asimismo, el sefior Examinador argumenta que el documento D2 divulga un proceso
para la preparacién de composiciones farmacéuticas orales que comprenden bisfosfonatos,
siendo el ibandronato la sustancia activa preferida, particularmente en una proporcion hasta
de 50 mg. En este sentido, el sefior Examinador también afirma que en los ejemplos 3y 4
de dicha anterioridad se ensefian formulaciones para tabletas que contienen lactosa,
polivinilpirrolidona, celulosa microcristalina, crospovidona, acido estedrico y diéxido de

silicio.

Debido a lo anterior, el sefior Examinador concluye que la informacion técnica revelada
en la presente solicitud no es novedosa frente a las ensefianzas de los documentos D1 y
D2.

De otro lado, el sefior Examinador afirma que para una persona experta en la materia
que se base en las ensefianzas de los documentos D1 y D2 seria evidente obtener el
medicamento oral de ibandronato monosoddico monchidrato en comprimidos recubiertos de
100 mg o 150 mg con los mismos excipientes ensefiados en tales anterioridades, por lo que
concluye que el problema técnico planteado en la presente solicitud seria resuelto facilmente

por el experto en la materia sin necesidad de emplear habilidad inventiva.

Ahora bien, para responder adecuadamente a dichas objeciones, iniciaimente me
permito realizar un resumen de las principales ensefianzas de cada una de dichas
anterioridades, asi como un andlisis comparativo detallado entre tales ensefianzas y la

materia revelada en la presente solicitud.
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5.1 Consideraciones con respecto al documento US 6'143,326 (D1)

En términos generales, el documento D1 enseiia composiciones farmacéuticas para

aplicacién oral que contienen ibandronato o una sal fisiolégicamente tolerable del mismo.

Especificamente, y de acuerdo con lo establecido por los autores de dicho documento,
las formulaciones sélidas ensefiadas en D1 comprenden: a) un nucleo que contiene entre
0.1 mg y 100 mg de ibandronato; Yy, b) un recubrimiento conformado por
hidroxipropilmetilcelulosa, polietilenglicol, diéxido de titanio y talco, es decir, un
recubrimiento que esta libre de ingrediente activo pero que se caracteriza por permitir que

éste Ultimo sea liberado réapidamente.
5.1.1 Analisis de la novedad frente a D1

Con base en lo anterior y con el animo de demostrar el inequivoco caracter novedoso
que presenta la informacion técnica revelada en la presente solicitud frente a las ensefianzas
del documento D1, a continuacion me permito presentar ante ese Despacho las siguientes

consideraciones técnicas:

. En primer lugar, resulta de gran importancia mencionar una vez mas que de
acuerdo con las modificaciones realizadas en el capitulo reivindicatorio de la
invencién en cuestion (numeral 3 del presente memorial), esta solicitud se
encuentra dirigida a proteger un medicamento para administracién oral
caracterizado porque es un comprimido recubierto por una pelicula, en donde el

nucleo del comprimido comprende:

o 100 mg o 150 mg de un &cido bisfosfonico o una sal farmcéuticamente

aceptable del mismo; y

o Uuno o mas excipientes farmacéuticamente aceptables seleccionados del grupo
conformado por: lactosa, polivinilpirrolidona, celulosa microcristalina,

crospovidona, acido estedrico y didxido de silicio;

y en donde el recubrimiento del comprimido comprende uno o mas excipientes
farmacéuticamente aceptables seleccionados entre el grupo conformado por:

hidroxipropil metilcelulosa, didxido de titanio, talco y polietilenglicol 6000,

. Por su parte, de la atenta lectura del documento D1 es claro que dicha
anterioridad ensefia, por ejemplo, formulaciones farmacéuticas conformadas

por:

a) un nucleo de tableta que comprende entre 0.1 mg y 100 mg de

ibandronato; y
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b) un recubrimiento libre de ibandronato que presenta la siguiente

composicion;

a. alrededor de 51.425% en peso de hidroxipropilmetilcelulosa,
b. alrededor de 24.650% en peso de didxido de titanio,

c. alrededor de 15.000% en peso de polietilenglicol, y

d. alrededor de 8.925% en peso de talco

Asimismo, tanto en las columnas 3 y 4, como en los ejemplos 1, 2, 3, 4y 7 del
documento D1 se mencionan otros polimeros y adyuvantes que pueden hacer
parte del recubrimiento de las formulaciones farmacéuticas alli reveladas. Sin
embargo, es de gran importancia resaltar que a lo largo de dicha
anterioridad se ensefia claramente que el compuesto activo

(ibandronato) NO estd mezclado ¢on excipientes o adyuvantes.

. Ahora bien, de conformidad con lo mencionado en los dos puntos anteriores, es
absolutamente claro que el documento D1 NO ensefia un comprimido cuvo
nuacleo_esta conformado por la mezcla de:

o 100 mg 6 150 mg de un &acido bisfosfénico (0 una sal farmacéuticamente

aceptable del mismo), y

o uno o0 mas excipientes farmacéuticamente aceptables seleccionados del grupo
conformado por: lactosa, polivinilpirrolidona, celulosa microcristalina,

crospovidona, acido estearico y didxido de silicio;

y cuyo recubrimiento esté conformado por uno © mMas excipientes
farmacéuticamente aceptables seleccionados entre el grupo conformado por:
hidroxipropil metilcelulosa, diéxido de titanio, talco y polietilenglicol 6000.

Por lo tanto, me permito manifestar que la informacion técnica revelada en la
invencién en cuestidn presenta un inequivoco caracter novedoso frente a las
ensefianzas del documento D1, esto es, cumple a cabalidad con las disposiciones de

patentabilidad requeridas en el Articulo 16 de la Decision 486 de 2000.

5.2 Consideraciones con res to al cumento W0 00/21541 (D2

El documento D2 ensefia un proceso para la preparacion de composiciones
farmacéuticas que contienen bisfosfonatos, el cual estad caracterizado basicamente porque la
sustancia activa es inicialmente granulada en humedo por medic de un granulador de lecho
fluidizado junto con adyuvantes que no presentan accién abrasiva, y posteriormente es

secada, tamizada y procesada para obtener las composiciones farmacéuticas requeridas.
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En conexién con lo anterior, resulta de gran importancia resaltar que el objetivo
principal de dicha anterioridad era desarrollar un proceso que permitiera reducir las pérdidas
de sustancia activa durante el proceso de preparacién de composiciones farmacéuticas que

contienen no mas de 50 mg de bisfosfonatos por unidad de dosis.
5.2.1 Analisis de la novedad frente a D2

Con base en lo anterior y con el dnimo de demostrar el inequivoco carécter novedoso
que presenta la informacion técnica revelada en la presente solicitud frente a las ensefianzas
del documento D2, inicialmente me permito manifestar que dicha anterioridad no ensefia un

comprimido cuyo nicleo esta conformado por la mezcla de:

o 100 mg 6 150 mg de un acido bisfosfonico (o una sal farmaceuticamente

aceptable del mismo), vy

o uno o mas excipientes farmacéuticamente aceptables seleccionados del grupo
conformado por: lactosa, polivinilpirrolidona, celulosa  microcristalina,

crospovidona, acido estedrico y dioxido de silicio;

y cuyo recubrimiento esté conformado por uno o mas excipientes farmaceéuticamente
aceptables seleccionados entre el grupo conformado por: hidroxipropil metilcelulosa, dioxido

de titanio, talco y polietilenglicol 6000.

Contrario a esto, el documento D2 dnicamente revela un proceso para obtener
composiciones farmacéuticas caracterizadas porque comprenden un bajo contenido de
ingrediente activo, especificamente, para composiciones farmacéuticas que comprenden

hasta 50 mg de ibandronato.

Ahora, teniendo en cuenta los lineamientos establecidos en el Manual Andino de
Patentes para llevar a cabo el andlisis de la novedad de una solicitud, es claro que un
documento puede afectar la novedad de una invencion solo si éste contiene explicitamente
todas las caracteristicas técnicas esenciales de la invencion bajo estudio, esto es, si dicha
anterioridad describe por si sola todas las caracteristicas técnicas contenidas en las

reivindicaciones analizadas.®

Por lo tanto, debido a que dichos requisitos no se cumplen en el presente caso, es
claro que el capitulo reivindicatorio de la presente solicitud de patente es novedoso

frente a las enseflanzas del documento D2.

! SECRETARIA GENERAL DE LA COMUNIDAD ANDINA. Manual para el examen de solicitudes de patentes de invencién en las
Oficinas de Propledad Industrial de los Paises de la Cumunidad Andina. Lima, Perd; 2004; pdginas 65 y 66.
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De otro lado, para demostrar el nivel inventivo que caracteriza a la materia técnica

revelada en la presente solicitud frente a las ensefianzas de los documentos D1 y D2, me
permito dirigir la atencién del sefior Examinador hacia las ensefianzas del ANEXO IV remitido
a ese Despacho junto con el presente memorial, toda vez que en dicho documento se
presentan los datos experimentales que demuestran el sorprendente efecto técnico logrado

con los medicamentos revelados en la presente invencién durante el tratamiento de la

resorcion osea.

Especificamente, tanto en dicho compendio (ANEXO IV) como en los documentos
remitidos a ese Despacho junto con la respuesta dada al Concepto Técnico anterior, se
revelan, -por ejemplo-, los resultados de un estudio realizado por el solicitante y que es
conocido bajo el nombre de MOBILE (Monthly Oral iBandronate In LadiEs); dicho estudio
consistié basicamente de la realizacién de un ensayo clinico durante dos afios, aleatorizado y
doble ciego con 1.609 mujeres con osteoporosis postmenopausica, con el cual se comparé la
eficacia y seguridad de diferentes dosis mensuales orales de ibandronato (100mg en un solo
dia; 100mg separados en dosis de 50mg durante dos dias consecutivos 0 150mg en un solo
dia) con el régimen diario oral (2.5mg) aprobado actualmente por la FDA y la Unién

Europea.

Dicho estudio permitié concluir gue la gran mayoria de mujeres cuyo régimen de
tratamiento contra la resorcion 0sea consistid en el consumo mensual de un comprimido con
100 mg o 150 mg de ibandronato lograron incrementos signfficativos en la densidad mineral
6sea tanto en la espina lumbar (LS BMD), como en la cadera (HT BMD). Asi, por ejemplo, de
acuerdo a los datos revelados en los documentos previamente mencionados, es claro que un
91.3% de pacientes a las que se les administré mensualmente 150 mg de ibandronato
mostraron un aumento en la densidad mineral dsea de la espina lumbar (LS BMD), mientras
que sblo un 84% de pacientes a quienes se les administré6 diariamente 2.5 mg de
ibandronato mostraron un aumento en LS BMD. Asimismo, un mayor porcentaje de
pacientes a las que se les administré mensualmente 100 mg (87.1%) y 150 mg (90.0%) de
ibandronato lograron aumentos substanciales en la densidad mineral 6sea en la cadera (TH
BMD), pues s6lo un 76.7% de pacientes a las que se les administré diariamente 2.5 mg de

ibandronato lograron incrementos similares en TH BMD.

Aparte de lo anterior, el medicamento revelado en la presente solicitud también
representa un importante avance en el estado de la técnica si se tiene en cuenta que para la
gran mayoria de los pacientes el consumo diario de un medicamento que contiene 2,5 mg
de acido ibandrdnico resulta inconveniente, lo que ocasionaba que hasta dos tercios de las

pacientes abandonaran el tratamiento de la osteoporosis luego de un afo, quedandose sin
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los beneficios de la reconstruccidon del hueso que estos farmacos sélo pueden proporcionar al

cabo del tiempo.

Por todo lo anterior, atentamente me permito manifestar ante ese Despacho que el
novedoso medicamento revelado en la solicitud de patente en cuestién presenta un
inequivoco caracter inventivo frente a las ensefianzas de los documentos D1 y D2, toda vez
que una persona experta en la materia técnica en cuestion no encuentra en dichas
anterioridades enseilanza alguna que le sugiera un medicamento de
administraciéon mensual que comprenda 100 6 150 mg de ibandronato (o una sal
farmacéuticamente aceptable del mismo) junto con excipientes farmacéuticamente
aceptables. Asimismo, es claro que la persona experta en la materia tampoco encontraria
obvio el medicamento de la solicitud de patente en cuestion, debido a que éste no habria
podido sugerir las notables ventajas técnicas y terapéuticas obtenidas a partir de dicha

novedosa composicion, tal como se ha comentado previamente en el presente memorial.

Teniendo en cuenta las modificaciones realizadas en la descripcion y en el capitulo
reivindicatorio de la presente s-'olicitud, y de conformidad con los argumentos técnicos
presentados para demostrar el inequivoco cardcter novedoso e inventivo de dicho nuevo
capitulo reivindicatorio frente a las ensefianzas de los documentos D1 y D2, es
completamente claro que se han superado todas las objeciones expuestas por el
sefior Examinador en contra de la patentabilidad de la presente invencion, y por lo tanto,

dicha solicitud es merecedora del privilegio de patente solicitado.
7. Anexo al presente memorial me permito presentar:

i) Recibo nimero 08-84,532, expedido por la Superintendencia de Industria y
Comercio, que acredita el pago de las modificaciones mencionadas;

i) Copia de las paginas 1-17 de la descripcidn, en la cual se ha realizado la

dg

modificacién previamente mencionada;
i)  Copia del nuevo capitulo reivindicatorio compuesto por 5 reivindicaciones, el cual
reemplaza al capitulo actualmente presentado y en el que se han realizado las

modificaciones previamente mencionadas; y

iv) Copia del compendio electrénico para el medicamento denominado: "Bonviva 150

mg Film-Coated Tablets".

10
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8. En vista de todo lo anterior, ruego a usted proceder a estudiar nuevamente la
solicitud a la luz de las argumentaciones presentadas y de las modificaciones realizadas y

conceder el privilegio de patente solicitado.

Sefior Superintendente,

1A LLORED ICAURTE

T.P, 53.215
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d-(p, 04-096.9462

ACTDO BISFOSFONICO PARA EL TRATAMIENTO Y PREVENCION DE
OSTEOPOROSIS

RESUMEN-OBJETO Y FINALIDAD DE LA INVENCION

La presente invencién se refiere al empleo de los dcidos
bisfosfdénicos o las sales farmacéuticamente aceptables de los
mismos, para la elaboracidn de medicamentos para la preven-
cién o tratamiento de transtornos caracterizados por un
aumento patolégico de la resorcidén Osea, especialmente para

la prevencién y tratamiento de la osteoporosis.

hk ok ok ok
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ACTIDO BISFOSFONICO PARA EL TRATAMIENTO Y PREVENCION DE
OSTEQPOROSIS

La presente invencién se refiere al empleo de los &dcidos

|
bisfosfdénicos, especialmente del acido (1—hidroxi-3—(N—metilm

. - ' - s . -
N-pentil)aminopropiliden-1,1,bisfosfénico (&cido ibandrdénico)
o las sales farmacéuticamente aceptables de los mismos, para
la elaboracidén de medicamentos para la prevencidén o

tratamiento de transtornos caracterizados por un aumento

patoldgico de la resorcidn &sea, especialmente para la

prevencidén y tratamiento de la osteoporosis.

Los huesos sirven principalmente como de soporte, .y en
consecuencia el hueso es contemplado con frecuencia coﬁo un
simple material de construccidn. Sin embargo, el hueso és un
complicado biomaterial adaptado para una amplia variedéd de
necesidades, estimulos y agentes nocivos a los cuales esta
expuesto. Se dispone de endoprétesis como substitths de
huesos y articulaciones. Sin embargo, 1las endoprétesié ain
cuando biomecAnicamente son altamente réfinadas, no tienen un
clecto aclive wobre ol entorno nd cen Lactores de carya.

Una variedad de transtornos en humanos y mamiferos
implican o estdn asociados con la anormal resorcién Jsea.
Estos desdrdenes incluyen aungue no estadn limitados por
ellas, la osteoporosis, la enfermedad de Paget, la péfdida

periprostética de hueso u osteolisis, y la hipercalcemia de

la enfermedad maligna y metastdsica de los huesos. La mas

!
comun de estas enfermedades es la osteoporosis, la cual en su

manifestacién mé&s frecuente tiene lugar en las mujeres
|
postmenopdusicas. Debido a que la osteaoporosis asi como otros

transtornos asociados con la pérdida ésea, son condiciones
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crénicas, se cree que la terapia adecuada requerira

generalmente un tratamiento croénico.

Los bisfosfonatos, a saber, los acidos bisfosfdnicos o
lag sales farmacéuticamente aceptables de los mismos, son
compuestos sintéticos andlogos del pirofosfato, gque se

encuentra en estado natural. Debido a su acusada afinidad
para el fosfato de calcio en fase soélida, los bisfosfonatos
ge unen fuertemente al mineral del hueso. Los bisfosfonatos

farmacoldgicamente activos son vya bien conocidos en la

técnica y son potentes inhibidores de la resorcidn dsea y son
por lo tanto de utilidad en el tratamiento y prevencidn de
enfermedades que implican wuna resorcidn Osea anormal,
especialmente la osteoporosis, la enfermedad de Paget, la
hipercalcemia de malignidades y enfermedades metastésicas vy
metabdlicas de los huesos.

Los Dbisfosfonatos como agentes farmacéuticos estan
descritos por ejemplo en las patentes EP-A-170.228, EP-A-
197.478, EP~-A-22.751, EP-A-252.504, EP-A-252.5005, EP-A-
258.618, EP-A-350.002, EP-A-273.190, WO-A-90/00798, etc.,
cada una de las cuales estd incorporada a la presente como
referencia.

Las formas farmacéuticés de los bisfosfonatos que se
encuentran corrientemente en el mercado son formulaciones
orales (comprimidés o capsulas) o soluciones para la inyec-
cién o infusién intravenosa. Son sistémicamente bien tole-
rados cuando se administran a dosis terapéuticas. Sin
embargo, los bisfosfonatos en su conjunto son irritantes para

la piel y membranas mucosas, y cuando se afladen por via oral

\S7
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sobre una base continuada, pueden ocasionar efectos

secundarios en el tracto digestivo, p. ej., episodios
adversos o transtornos gastrointestinales. En consecuencia y
debido a su baja biodisponibilidad oral, la ruta oral de
administracién ha sido hasta la fecha poco recomendada para
emplear en pacientes.

Los bisfosfonatos pueden clasificarse en dos grupos con
diferentes modos de accidén. ELl ibandronato pertenece a los
bisfosfonatos mis potentes gque contienen nitrdégeno [Russell
1999 Russell RGG, Rogers ML]. Bisphosphonates: From the
laboratory to the clinic and back again" ("Bisfosfonatos: Del
laboratorio a la c¢linica y regreso"). Bone ("Hueso") 25 (1):
97-106 (1999); Rogers MJ, Gordon &, Benford HL, (Coxon FP,
Luckman SP, Monkkonen J, Frith JC. "Cellular Molecular
mechanisms of action of Dbisphosphonates™” ("Mecanismos
moleculares celulares de accidn de 1los bisfosfonatos").
Cancer ("Cancer") 88 (12) Suppl: 2961-2978 (2000)]. El
ibandronato es uno de los bisfosfonatos mas potentes
actualmente en desarrollo clinico en la osteoporosis vy
enfermedades metastasicas de los huesos. En modelos animales
de resorcidén 6sea, el ibandronato es 2, 10, 50 y 500 veces
més potente que el risedronato, alendronato, pamidronato y
clodronato respectivamente [Mihlbauer R.C.,F. Bauss, R.
Schenk, M. Janner, E. Bosies, K. Strein y H. Fleisch. "BM
21.0955 a potent new bisphosphonate to inhibit bone
resorption" ("BM 21.0955, un potente nuevo bisfosfonato para
la inhibicidn de la resorcibén O6sea"). J. Bone Miner. Res. 6:

1003 - 1001 (1%91)1.
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El ibandronato inhibe la resorcidén désea sin perjudicar
la mineralizacidén (Mithlbauer vy c¢ol., Mudhlbauer R.C., F.
Rauss, R. Schenk, M. Janner, E. Bosies, K. Strein, y H.
Fleisch. "BM 21.0955 a potent new bisphosphonate to inhibit
bone resorption" ("BM 21.0955, un potente nuevo bisfosfonato
para la inhibicidén de la resorcidén O6sea"). J. Bone Miner.
Res. 6: 1003 - 1011 (1991).). Se ha demostrado que disminuye
la actividad osteocldstica con lo cual inhibe la destruccidn
de los huesos. A dosis altas reduce también el nlmero de
osteoclastos (Mihlbauer y col., Mihlbauer R.C., F. Bauss, R.
Schenk, M. Janner, E. Bosies, K. Strein y H. Fleisch. "BM
21.0955 a potent new Dbisphosphonate to inhibit bone
resorption" ("BM 21.0955, un potente nuevo bisfosfonato para
la inhibicién de la resorcidn &sea"). J. Bone Miner. Res. 6:
1003 - 1011 (21991)).

Como gse ha descrito, los bisfosfonatos son aceptados por
proporcionar una fuerte eficacia en el control de la
osteoporosis. Sin embargo, dadas las restricciones de
administracién relacionadas c¢on la baja biodisponibilidad
oral y potenciales efectos gastro intestinales, existe una
clara oportunidad para los regimenes gue ofrecen una mejor
comodidad y flexibilidad, conduciendo a un nivel méds alto de
aceptacidén y un superior control/satisfaccién del paciente.
Se han descrito en la técnica regimenes intermitentes como
por ejemplo, la administracidn una vez a la semana, pero
dichos tratamientos intermitentes no proporcionan el

resultado deseado.

Se ha descubierto ahora que la prevencién o el
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tratamiento de transtornos caracterizados por un aumento
patolégico de la resorcidén 6sea como p. ej., la osteoporosis,
pueden ser mejorados mediante la administracion mensual de 50
a 250 mg de un bisfosfonato o una sal farmacéﬁticamente
aceptable del mismo, especialmente"mediante una adminis-
traciédn mensual de ibandronato, es decir, Acido ibandrénico o
una sal farmacéuticamente aceptable del mismo.

La presente invencidén se refiere por lo tanto al empleo
de un Aacido Dbisfosfdénico o una sal farmacéuticamente
aceptable del mismo, particularmente con el empleo del acido
ibandrénico o una sal farmacéuticamente aceptable del mismo,
para la preparacién de medicamentos para la prevencidn o
tratamiento de trastornos$ caracterizados por un aumento
patoldégico de la resorcidn &sea, en donde el medicamento:

a) contiene aproximadamente de 50 a 250 wg, de
preferencia aproximadamente 100 a. 150 mg de wun A&cido
bisfosfdnico o una gal farmacéuticamente aceptable del mismo;
Yy

b) el medicamento ge adminigstra por wvia oral en uno,
dos o tres dias consecutivos por mes.

El tratamiento por via oral mensual, mediante la
administracion de por lo menos el 120%, especialmente del
120% al 200% de la dosis prevista, ofrece mayores ventajas
para el paciente con respecto a la comodidad y aceptacidn asi
como - superiores resultados. La @ "dosis prevista” (100%)
corresponde a las dosis diarias eficaces acumuladas. Antes de
completar el programa de desarrollo clinico del ibandronato,

ningan bisfosfonato habia demostrado progpectivamente una

\QQ)
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eficacia en la reduccidén de fracturas con un intervalo sin
farmaco, fuera de la administracién diaria. En resumen, es
completamente inesperado que el beneficio de la reduccidn de
fracturas pueda derivarse de una administracidn mensual de un
bisfosfonato con un esquema de administracién de un compri-
mido tnico o de varios comprimidos.

En consecuencia, la presente invencidén se zefiere al
empleo de A&cidos Dbisfosfénicos o sales farmacéuticamente
aceptables de los mismos para la elaboracién de un medi-
camento para la prevenciétn o tratamiento de transtornos
caracterizados por un aumento patolégico de la resorcidn
Osea, p. ej., la osteoporosis, en donde el wedicamento
contiene por lo menos el 120% de la dosis diaria eficaz
prevista, de acidos bisfosfénicos o sales farmacéuticamente
aceptables de los mismos, y se administra en uno, dos o tres
dias consecutivos por mes.

Con mas preferencia, la invencidén comprende el empleo
del acido ibandrénico o las sales farmacéuticamente acep-
tables del misgmo, para la elaboracidén de un medicamento para
la prevencion ¢ tratamiento de transtornos caracterizados por
un aumento patoldgico de la resorcidén o6sea en donde el
medicamento,

a) contiene aproximadamente de 100 a aproximadamente
150 mg de 4&cido ibandrénico o una sal farmacéuticamente
aceptable del mismo, y

b) se administra por via oral en uno, dos o tres dias
consecutivos por mes.

El término "&cido Dbisfosfénico" significa compuestog
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caracterizados por dos grupos fosfénicos unidos por enlaces

fosfodter a un Aatomo de carbono central (geminal). Esta

estructura P-C-P estd ejemplificada en la férmula I de mas

adelante. Debe tenerse en cuenta que el término "&cidos

bisfosfénicos" como se emplea en la presente cuando se

refiere a los agentes terapéuticos de la presente invencion,
se emplea también para abarcar los bisfosfonatos, los adcidos
bifogfénicos y los dcidos bigfosfdnicos, asi como también las
sales y derivados de estos materiales. El empleo de una
nomenclatura especifica al referirse al Dbisfosfonato o

bisfosfonatos no significa que se limita el ambito de 1la

presente invencién, a mno ser gque esté especificamente

indicado.

El término "farmacéuticamente aceptable" como se emplea
en la presente, significa que las sales o agentes quelantes
gson aceptables desde el punto de vista de la toxicidad.

El término "sal farmacéuticamente aceptable", se refiere
a las sales de amonio, sales de metal alcalino tales como
potasio y sodio (incluyendo las sales mono, di y trisddicas
que son las preferidas), sales de metal alcalinotérreo tales
como las salesg de calcio y de magnesio, con bases orgdnicas,
como p. ej., las sales de diciclohexilamina, N-metil-D-
glucamina y sales con aminoacidos tales como la arginina,
lisina, etc.

El término "transtornos caracterizados por un aumento
patologico de 1la resorcidén o&sea" se refiere a las con-
diciones definidas médicamente con o sin causa identifica-

ble (tal como una osteoporosis menopdusica, osteoporosis
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juvenil idiop&tica, osteoporosis asociada con el sindrome de
Klinefelter, osteoporosis masculina, osteoporosis debido a
factores nutricionales, osteoporosis relacionada con el
trasplante de un O6rgano, osteoporosis asociada con la
inmovilizacién, condicidén inflamatoria y la osteoporosis
inducida por corticosteroides).

El término "uno, dos o tres dias consecutivos por mes”
significa la administracién de comprimidos proporcionales de
una a tres dosis, o no proporcionales a ninguna dosis, en
uno, dos © tres dias consecutivos del mes, de preferencia un
dia por mes. Como se emplea en la presente, el término "mes"
se emplea de acuerdo con el significado generalmente empleado
de una medida del tiempo que comprende aproximadamente cuatro
(4) semanas, aproximadamente 30 dias, o aproximadamente 1/12
de un afio natural.

El término "medicamento" se refiere a una composicién
farmacéutica. El término abarca los esquemas de administra-
cidén simple o miltiple.

De preferencia el medicamento se administra una vez al
mes. De preferencia el medicamento se administra como dosis
Gnica, aunque el ambito de la presente invencidén incluye
medicamentos administrados como subdosis wiltiples como p.
ej., en dos dias consecutivos por mes o tres dias consecu-
tivos por mes.

De preferencia, el medicamento comprende por lo menos el
100%, de preferencia del 120% al 200%, con mas preferencia
del 120 al 150% de la dosis eficaz de Acidos bisfosfénicos o

sales farmacéuticamente aceptables de los mismos, con mas

\A
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preferencia del &cido ibandrénico o sales farmacéuticamente \kn/

aceptables del mismo.

El término "dosis eficaz" se refiere aproximadamente de

50 a aproximadamente 250 mg, con mds preferencia de
aproximadamente 100 a aproximadamente 150, de un bisfosfonato
o sales farmacéuticamente aceptables del mismo, por ejemplo
de &cido ibandrdénico o una sal farmacéuticamente aceptable
del mismo. Como se ha indicado, la dosis eficaz puede ser una
dogls simple o miltiples subdosis. Por ejemplo si la dosis
eficaz es de 150 mg, la dosis puede ser una (1) dosis de 150
mg, dos (2) subdosis de 75 mg administradas en un dia o en
dos dias consecutivos, o tres (3) subdosis de 50 myg
administradas en un dia o en dos o tres dias consecutivos, si
la dogis eficaz es de 100 mg, la dosis puede incluir una (1)
dosgis de 100 mg, dos (2) subdosis de 50 mg administradas en
un dia o dos dias consecutivos, de preferencia en dos dias
consecutivos.

"Acidos bisfosfénicos y sales farmacéuticamente acepta-
bles de los wmismos" como agentes farmacéuticos, estan des-
critos por ejemplo en las patentes US n”™ 4.509.612,
4.666.895, 4719.203, 4.777.163, 5.002.937, 4.971.958 vy
4.958.839 y en las solicitudes de patente europea n®® 252.504
y 252.505, incorporadas a la presente como referencias para
la descripcién.

Métodos para la preparacién de &cidos bisfosfénicos y
sales farmacéuticamente aceptables de los mismos, pueden
encontrarse p. ej., en las patentes U.S. n® 3.962.432,

4.054.598, 4.267.108, 4.327.039, 4.407.761, 4.621.077,
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4.624,947, 4.746.654, 4.922.077, 4.970.335, 5.019.651,
4.761.406, 4.876.248; en J. Org. Chem. 32, 4111 (1967) y en
la solicitud de patente europea 252.504, incorporadas a la
presente como referencia. Las sales, farmacéuticamente acep-
tables de los Acidos bisfosfdnicos pueden también emplearse
en la presente invencidén. Ejemplos de sales béasicas de acidos
bisfosfénicos incluyen las sales de amonio, sales de metal
alcalino como potasio y sodio (incluyendo lasgs sales mono, di
v trisdédicas) (las cuales son las preferidas), sales de metal
alcalinotérreo tales como calcio y magnesio, sales con bases
organicas tales como las sales de diciclohexilamina, N-metil-
D-glucamina y sales con aminodcidos tales como la arginina,
ligina, etcétera. Se prefieren las sales no toéxicas,
fisioldégicamente aceptables. Las sales pueden prepararse por
métodos ya conocidos en la técnica, como se describen en la
solicitud de la patente europea 252.504 & en la patente US n°
4.922.077, incorporadas a la presente como referencia.

De preferencia, el medicamento contiene de 100 a 150 mg
de un &cido ibandrdénico o de una sgal farmacéuticamente
aceptable del mismo. De preferencia, el medicamento se
administra como dosis simple.

En una versién preferida de la presente invencién, el
término "bisfosfonato" de la presente invencién corresponde a

compuestos de férmula general

O)(OH),

P( A
P(O)(OH);

« 0
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en donde A y X sgon independientemente entre gi, gelec-
cionadas del grupo formado por hidrdgeno, hidroxilo, hald-
geno, amino, SH, fenilo, alquilo, mono o dialgquilamino, mono
o dialguilaminocalquilo, alcoxilo, tiocalquilo, tiofenilo, vy
conjuntos arilo o heteroarilo seleccionados del grupo formado
por fenilo, piridilo, furanilo, pirrolidinilo, imidazolilo vy
bencilo, en donde el conjunto arilo o hetercarilo estéd
opcionalmente substituido con alquilo.

En la formula quimica anterior, A puede incluir X, y X
incluye A de forma que los dos conjuntos pusden formar parte
de la misma estructura ciclica.

La féormula quimica anterior pretende abarcar estructuras
carbociclicas, aromaticas y heteroaromdticas para 1los
substituyentes A vy/o X, p. ej., naftilo, gquinolilo,
isoquinolilo, adamantilo y clorofeniltio.

Egstructuras preferidas son aquellas en las cuales A se
selecciona del grupo formado por hidrdgeno, hidroxilo vy
haldgeno, y X se selecciona del grupo formado por alquilo,
halégeno, tiofenilo, tioalquilo y dialguilaminocalquilo.

Las estructuras mas preferidas son aquellas en las
cuales A se selecciona del grupo formado por hidrégeno,
hidroxilo y Cl, y X se selecciona del ‘grupo formado por
alquilo, Cl, clorofeniltio y dialquilaminoalquilo.

E1 acido bisfosfénico preferido o su sal
farmacéuticamente aceptable, se selecciona del grupo formado
por alendronatq, cimadronato, clodronato, EB-1053, tiludro-
nato, etidronatd, ibandronato; incadronéto, minodronato,

neridronato, olpadronato, risedronato, piridronato, pamidro-

\X
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nato, zolendroﬁato o sales aceptables de los mismos, p. eJ.,
la sal monosddica del acido ibandrénico monohidrato.

El &cido ibandrdénico (Acido 1-hidroxi-3-(N-metil-N-
pentil)aminopropiliden-1,1-bisfosfénico) o las sales compati-
bles del mismo son particularmente preferidas, p. ej., la sal
monosdédica del écidb ibandrénico monohidrato.

‘Los bisfosfonatos y las sales farmacéuticamente acepta-
bles, pueden administrarse solas o en combinacidén con otros
farmacos activos para huesos, bien en combinacioneg fijas o
bien separadas tanto fisicamente como en el tiempo, inclu-
yvendo hormonas tales como una hormona esteroide, p. ej., un
estrogeno, un agonista parcial de estrdgeno, o una combina-
cidn egtrdgeno-gestageno; una calcitonina o analogo o deri-
vado de la misma, p. ej., la hormona del salmdn, de 1la
anguila o la hormona del paratiroides calcitonina humana o
analogos de las mismas, p. ej., PTH (1-84), PTH (1-34), PTH
(1-36) . PTH {(1-38), PTH (1-31)NH2 o PPTS 893; un SERM
(Selective Estrogen Receptor Modulator) ("Modulador receptor
de estrégeno selectivo"), p. ej., raloxifene, lasofoxifene,
TSE-434, FC1271, tibolone, vitamina D 6 un andlogo. Estos
fadrmacos activos para el hueso adicionales, pueden adminis-
trarse mas frecuentemente que el bisfosfonato.

Composiciones farmacéuticas apropiadas son ya conocidas
en la especialidad y han sido descritas p. ej., en las pa-
tentes US n® 6.143.326 y 6.294.196, las cuales ge incorporan
a la presente como referencia.

Para la preparacidén de comprimidos, comprimidos lacados,

grageas o capsulas de gelatina dura, los compuestos de la
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presente invencidén pueden mezclarse con excipientes inor-
génicos u orgdnicos farmacéuticamente inertes. Ejemplos de

excipientes adecuados para comprimidos, grageas o cépsulas de
gelatina dura incluyen la lactosa, almidén de maiz o
derivados de los mismo, talco o acido estedrico o sales del
mismo.

Las composiciones farmacéuticas pueden contener también
agentes congervantes, agentes solubilizantes, agentes
estabilizantes, agentes humectantes, emulsionantes, edulco-
rantes, colorantes, odorantes, sales para variar la presién
osmdtica, tampones, agentes para recubrimiento o anti-
oxidantes. Pueden contener también otros agentes terapéuti-
cemente valiosos. De preferencia, la composicién farmacéutica
es un comprimido recubierto con una pelicula en el cual el
nicleo del comprimido contiene 50 a 200 mg de un &cido
bisfosfénico o una sal del mismo farmacéuticamente aceptable
como se ha definido mds arriba y uno o mas excipientes
farmacéuticamente aceptables seleccionados del grupo formado
por lactosa, polivinilpirrolidona, celulosa microcristalina,
crospovidona, &cido estedrico, diéxido de silicio y el
recubrimiento del comprimido contiene uno o mas excipientes
farmacéuticamente aceptable seleccionados del grupo formado
por hidroxipropilmetilcelulosa, diéxideo de titanio, talco y
polietilenglicol 6000. Estag composiciones son ya conocidas
en la especialidad y estédn descritas por ejemplo en las
patentes US n® 6.143.326 y 6.294.196.

Otro aspecto de la presente invencidén es un método para

el tratamiento, reducciédn o prevencidn de trastornos carac-
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terizados por un' aumento patoldgico de la resorcidn dsea, el
cual‘comprende la administracién a un mamifero de una can-
tidad efectiva de acidos bisfosfénicos o sales aceptables de
los mismos. Particularmente, la invencién se refiere a un
método para el tratamiento, reduccién o prevencién de
transtornos caracterizados por un aumento patolégico de 1la
resorcién Osea, el cual comprende la administracién oral de
una cantidad efectiva de un &cido bisfosfénico o una sal
farmacéuticamente aceptable del mismo, en donde se administra
aproximadamente de 50 a 250 mg de &acido bisfosfénico o una
sal farmacéuticamente aceptable del mismo, y se administra en
uno, dos o tres dias consecutivos por mwes. Como se ha
indicado mas arriba, la cantidad efectiva de &acido bigfos-
fonico o sal farmacéuticamente aceptable del mismo puede
administrarse en forma de dosis simple o como subdosis
miltiples.

De preferencia, el método comprende la administracidn de
aproximadamente 50 a 250 mg, de preferencia aproximadamente
100 a 150 mg, de un bisfosfonato o una sal farmacéuticamente
aceptable del mismo, dos o tres dias consecutivos por mes.
Aunque el método incluye la administracién de la dosis
mediante subdosis ﬁﬂltiples, el método aboga de preferencia
por una dosis simple: Ejemplos para la administracién de la
dosis mediante subdosis miltiples son como sigue: si la dosis
eficaz es de 150 mg. la dosis puede ser dos (2) subdosis de
75 mg administradas en un dia o dos dias consecutivosg, o tres
(3) subdosis de 50 mg administradas en un dia o en dos o tres

dias consecutivos; si la dosis eficaz es de 100 mg, la dogis
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buede ser dos (2) subdosis de 50 mg administradas en un dia o
dos dias consecutivosg, de preferencia en dos dias consecu-
tivos. El bisfosfonato preferido es el ibandronato o una sal
farmacéuticamente aceptable del mismo, p. €j., la sal wmono-
sddica del acido ibandrdnico monohidrato.

De preferencia, en el método de acuerdo con la presente
invencidén, el d&acido bisfosfdénico se selecciona del grupo
formado por alend£onato, cimadronato, c¢lodronato, EB-1053,
tiludronato, etidronato, ibandronato, incadronato, minodrona-
to, neridronato, olpadronato, risedronato, piridronato,
pamidronato, zolendronato o sales farmacéuticamente acepta-
bles de los mismos. Con mas preferencia el dcido bisfosfdnico
es el ibandronato o una sal farmacéuticamente aceptable del
mismo, p. ej., la sal monosdédica del &dcido ibandrénico, mono-
hidrato.

La invencidn se describe a continuacidn con referencia a

las versiones ejemplificadas.



10

\GA

’17:"

EJEMPLO 1: Composicidn farmacéutica

El ejemplo muestra la composicién de un comprimido de 50
mg. La composicidon y preparacién de estos comprimidos ya son
conocidas en la especialidad y estdn descritas por ejemplo en
las patentes US n” 6.143.326 y 6.294.196.

Pueden prepararse otras composiciones ajustando los in-
gredientes de acuerdo con la cantidad de bisfosfonato, p.

ej., la sal monosddica del &cido ibandrénico monchidrato.

Comprimido de 50 mg recubierto con una pelicula

Componentes mg por
comprimido

Nicleo del comprimido:

Sal monosodica del acido 56.250
ibandrénico, monohidrato

Lactosa monohidrato 92.750
Povidona K 25 5.000
Celulosa microcristalina 30.000
Crospovidona 10.000
Acido estearico purificado 4.000
Diéxido de silicio coloidal 2.000

Recubrimiento del comprimido:

Hidroxipropilmetilcelulosa 5.1425
Didxido de titanio 2.4650
Talco 0.8925
Polietilenglicol 6.000 1.5000 |

Peso final; 210.000
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REIVINDICACIONES

1. Un medicamento para administracién oral caracterizado

porgque es un comprimido recubierto por una pelicula, en
donde el nlicleo del comprimido comprende:
+ 100 mg o 150 mg de un &acido bisfosfdénico o una sal
farmcéuticamente aceptable del mismo; vy,
«uno © mas excipientes farmacéuticamente aceptables

geleccionados del grupo conformado por: lactosa,

peolivinilpirrolidona, celulosa microcristalina,

crospovidona, acido estedrico y didéxido de silicio;

y en donde el recubrimiento del comprimido comprende
uno o mas excipilentes farmacéuticamente aceptables
seleccionados entre el grupo conformado por: hidroxipropil
metilcelulosga, diéxidec de titanio, talce y polietilenglicol

6000,

2. El1 medicamento de la reivindicacién 1, en donde el
adcido bisfosfénico es el Acido ibandrdénico o una sal

farmacéuticamente aceptable del mismo.

3. El medicamento de las reivindicaciones 1 y 2, el cual
comprende 100 mg de &cido bisfosfénico o wuna sal

farmacéuticamente aceptable del mismo.

4, El medicamento de las reivindicaciones 1 v 2, el cual
comprende 150 mg de &acido Dbisfosfénico o una sal

farmacéuticamente aceptable del mismo.

5. ElI medicamento de acuerdo con cualquiera de las
reivindicaciones 1 a 4, en donde el &cido bisfosfdnico o la
sal farmacéuticamente aceptable del mismo es la sal

monogddica del acido ibandrénico monohidrato.

\
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1. NAME OF THE MEDICINAL PRODUCT

Bonviva ¥ 150 mg film-coated tablets

2. QUALITATIVE AND QUANTITATIVE COMPOSITION

Each film-coated tablet contains 150 mg ibandronic acid (as ibandronic sodium
monohydrate).

Excipients

excipients, see section 6.1.

Each film-coated tablet contains 162.75 mg lactose monohydrate. For a full list of

3. PHARMACEUTICAL FORM

Al

Film-coated tablet

White to off white film-coated tablets, of oblong shape marked "BNVA” on one
side, and “150” on the other side.

4. CLINICAL PARTICULARS

4.1 Therapeutic indications

Treatment of osteoporosis in postmenopausal women at increased risk of
fracture (see section 5.1).

A reduction in the risk of vertebral fractures has been demonstrated, efficacy on
femoral neck fractures has not been established.

4.2 Posology and method of administration

For oral use,

The recommended dose is one 150 mg film-coated tablet once a month. The
tablet should preferably be taken on the same date each month.

Bonviva should be taken after an overnight fast (at least 6 hours) and 1 hour
before the first food or drink (other than water) of the day (see section 4.5) or
any other oral medicinal products or supplementation (including calcium):

http://emc.medicines.org.uk/emc/assets/c/html/DisplayDoc.asp?Document]D=16730 04/11/2008
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» Tablets should be swallowed whole with a glass of plain water (180 to 240 mi)
while the patient is sitting or standing in an upright position. Patients should not
lie down for 1 hour after taking Bonviva.

¢ Plain water is the only drink that should be taken with Bonviva. Please note
that some mineral waters may have a higher concentration of calcium and
therefore, should not be used.

« Patients should not chew or suck the tablet, because of a potential for
oropharyngeal ulceration.

In case a dose is missed, patients should be instructed to take one Bonviva 150
mg tablet the morning after the tablet is remembered, unless the time to the
next scheduled dose is within 7 days. Patients should then return to taking their
dose once a month on their originally scheduled date.

If the next scheduled dose is within 7 days, patients should wait until their next
dose and then continue taking one tablet once a month as originally scheduled.

Patients should not take two tablets within the same week.

Patients should receive supplemental calcium and / or vitamin D if dietary intake
is inadequate (see section 4.4 and section 4.5).

Patients with renal impairment

No dosage adjustment is necessary for patients with mild or moderate renal
impairment where creatinine clearance is equal or greater than 30 ml/min.

Bonviva is not recommended for patients with a creatinine clearance below 30
ml/min due to limited clinical experience (see section 4.4 and section 5.2).

Patients with hepatic impairment

No dosage adjustment is required (see section 5.2).
Elderly

No dosage adjustment is required (see section 5.2).
Children and adolescents

There is no experience in children.

Page 3 0of 20

4,3 Contraindications

ry

- Hypocalcaemia (see section 4.4)

- Hypersensitivity to ibandronic acid or to any of the excipients.

http://emc.medicines.org.uk/emc/assets/c/html/DisplayDoc.asp?DocumentID=16730
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4.4 Special warnings and precautions for use |

Hypocalcaemia must be corrected before starting Bonviva therapy. Other
disturbances of bone and mineral metabolism should also be effectively treated.
Adequate intake of calcium and vitamin D is important in all patients.

Bisphosphonates have been associated with dysphagia, oesophagitis and
oesophageal or gastric ulcers. Therefore patients, especially those with a history
of prolonged oesophageal transit time, should pay particular attention to and be
able to comply with the dosing instructions (see section 4.2).

Physicians should be alert to signs or symptoms signalling a possible
oesophageal reaction during therapy, and patients should be instructed to
discontinue Bonviva and seek medical attention if they develop symptoms of
oesophageal irritation such as new or worsening dysphagia, pain on swallowing,
retrosternal pain, or heartburn.

Since NSAIDS and bisphosphonates are both associated with gastrointestinal
irritation, caution should be taken during concomitant administration.

Due to limited clinical experience, Bonviva is not recommended for patients with
a creatinine clearance below 30 ml/min (see section 4.2 and section 5.2).

Osteonecrosis of the jaw, generally associated with tooth extraction and/or local
infection (including osteomyelitis) has been reported in patients with cancer
receiving treatment regimens including primarily intravenously administered
bisphosphonates. Many of these patients were also receiving chemotherapy and
corticosteroids. Osteonecrosis of the jaw has also been reported in patients with
osteoporosis receiving oral bisphosphonates.

A dental examination with appropriate preventive dentistry should be considered
prior to treatment with bisphosphonates in patients with concomitant risk factors
(e.g. cancer, chemotherapy, radiotherapy, corticosteroids, poor oral hygiene),

While on treatment, these patients should avoid invasive dental procedures if
possible. For patients who develop osteonecrosis of the jaw while on
bisphosphonate therapy, dental surgery may exacerbate the condition. For
patients requiring dental procedures, there are no data available to suggest
whether discontinuation of bisphosphonate treatment reduces the risk of
osteonecrosis of the jaw. Clinical judgement of the treating physician should
guide the management plan of each patient based on individual benefit/risk
assessment,

Patients with rare hereditary problems of galactose intolerance, the Lapp lactase
deficiency or glucose-galactose malabsorption should not take this medicinal
product.

4.5 Interaction with other medicinal products and other m
forms of interaction

http://eme.medicines.org.uk/emc/assets/c/html/DisplayDoc.asp?DocumentID=16730

Drug-Food Interactions

Oral bioavailability of ibandronic acid is generally reduced in the presence of

Page 4 of 20
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food. In particular, products containing calcium and other multivalent cations
(such as aluminium, magnesium, iron), including milk, are likely to interfere with
absorption of Bonviva, which is consistent with findings in animal studies.
Therefore, patients should fast overnight (at least 6 hours) before taking Bonviva
and continue fasting for 1 hour following intake of Bonviva.

Drug-Drug Interactions

Calcium supplements, antacids and some oral medicinal products containing
multivalent cations (such as aluminium, magnesium, iron) are likely to interfere
with the absorption of Bonviva. Therefore, patients should not take other oral
medicinal products for at least 6 hours before taking Bonviva and for 1 hour
following intake of Bonviva. Pharmacokinetic interaction studies in
postmenopausal women have demonstrated the absence of any interaction
potential with tamoxifen or hormone replacement therapy (oestrogen). No
interaction was observed when co-administered with melphalan/prednisolone in
patients with multiple myeloma.

In healthy male volunteers and postmenopausal women, intravenous
administration of ranitidine caused an increase in ibandronic acid bioavailability
of about 20 %, probably as a result of reduced gastric acidity. However, since
this increase is within the normal variability of the bioavailability of ibandronic
acid, no dosage adjustment is considered necessary when Bonviva is
administered with H2-antagonists or other active substances which increase
gastric pH.

Metabolic interactions are not considered likely, since ibandronic acid does not
inhibit the major human hepatic P450 isoenzymes and has been shown not to
induce the hepatic cytochrome P450 system in rats. Furthermore, plasma protein
binding is approximately 85 % - 87 % (determined in vitro at therapeutic drug
concentrations), and thus there is a low potential for drug-drug interaction due to
displacement. Ibandronic acid is eliminated by renal excretion only and does not
undergo any biotransformation. The secretory pathway appears not to include
known acidic or basic transport systems involved in the excretion of other active
substances.

In a two-year study in postmenopausal women with osteoporosis (BM 16549),
the incidence of upper gastrointestinal events in patients concomitantly taking
aspirin or NSAIDs was similar in patients taking Bonviva 2.5 mg daily or 150 mg
once monthly after one and two years.

Of over 1500 patients enrolled in study BM 16549 comparing monthly with daily
dosing regimens of ibandronic acid, 14 % and 18 % of patients used histamine
(H2) blockers or proton pump inhibitors after one and two years, respectively.
Among these patients, the incidence of upper gastrointestinal events in the
patients treated with Bonviva 150 mg once monthly was similar to that in
patients treated with Bonviva 2.5 mg daily.

Page 5 0of 20

4.6 Pregnancy and lactation Al

There are no adequate data from the use of ibandronic acid in pregnant women.
Studies in rats have shown some reproductive toxicity (see section 5.3). The
potential risk for humans is unknown.
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Bonviva should not be used during pregnancy.

It is not known whether ibandronic acid is excreted in human milk. Studies in
lactating rats have demonstrated the presence of low levels of ibandronic acid in
the milk following intravenous administration.

Bonviva should not be used during lactation.

4.7 Effects on ability to drive and use machines Al

No studies on the effects on the ability to drive and use machines have been
performed.

4.8 Undesirable effects MJ

http://emc.medicines.org.uk/emc/assets/c/html/DisplayDoc.asp?DocumentID=16730

The safety of Bonviva 2.5 mg daily was evaluated in 1251 patients treated in 4
placebo-controlled clinical studies; 73 % of these patients came from the pivotal
three-year treatment study (MF 4411). The overall safety profile of Bonviva 2.5
mg daily in all these studies was similar to that of placebo. The overall proportion
of patients who experienced an adverse drug reaction, i.e. adverse event with a
possible or probable relationship to trial medication, in the pivotal treatment
study (MF 4411) was 19.8 % for Bonviva and 17.9 % for placebo,

In a two-year study in postmenopausal women with osteoporosis (BM 16549) the
overall safety of Bonviva 150 mg once monthly and Bonviva 2.5 mg daily was
similar. The overall proportion of patients who experienced an adverse drug
reaction, i.e. adverse event with a possible or probable relationship to trial
medication, was 22.7 % and 25.0 % for Bonviva 150 mg once monthly and 21.5
% and 22.5 % for Bonviva 2.5 mg daily after one and two years, respectively.
The majority of adverse drug reactions were mild to moderate in intensity. Most
cases did not lead to cessation of therapy.

Table 1 and table 2 list adverse drug reactions occurring in more than 1 % of
patients treated with Bonviva 150 mg monthly or 2.5 mg daily in study BM
16549 and in patients treated with Bonviva 2.5 mg daily in study MF 4411, The
tables show the adverse drug reactions in the two studies that occurred with a
higher incidence than in patients treated with placebo in study MF 4411. Within
each frequency grouping, undesirable effects are presented in order of
decreasing seriousness.

Data at one year from BM 16549 are represented in Table 1 and cumulative data
for the two years from BM 16549 are represented in table 2.

Table 1: Common adverse drug reactions (>1/100, £ 1/10) in phase III
osteoporosis studies that were considered by the investigator to be
possibly or probably related to treatment - One year data from study BM
16549 and three year data from placebo-controlled fracture study MF 4411

One year data in study BM | Three year data in study
16549 MF 4411

Page 6 of 20
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System Organ Bonviva 150 |Bonviva 2.5 |Bonviva 2.5 |Placebo

Class/ Adverse mg once mg daily mg daily

drug reaction monthly (N=975)

(N=395) (N=977)
(N=396) (%)
(%) (%)
(%)

Gastrointestinal

system

Gastro- 0.5 1.0 0.4 0.1

oesophageal reflux

disease

Diarrhoea 2.5 1.8 1.4 1.0

Abdominal pain 3.5 2.8 2.1 2.9

Dyspepsia 3.3 5.8 4.3 2.9

Nausea 3.3 3.5 1.8 2.3

Flatulence 0.5 1.0 0.4 0.7

Nervous system

Headache 0.8 1.5 0.8 0.6

General disorders

Influenza like 3.3 0.3 0.3 0.2

iliness*

Fatigue 1.0 0.3 0.3 0.4

Musculoskeletal

system

Arthralgia 1.0 0.3 0.4 0.4

Myalgia 1.5 0.3 1.8 0.8

Skin disorders

Rash 0.8 1.0 1.2 0.7
MedDRA version 6.1
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N

* Transient, influenza-like symptoms have been reported with Bonviva 150 mg
once monthly, typically in association with the first dose. Such symptoms were
generally of short duration, mild or moderate in intensity, and resolved during
continuing treatment without requiring remedial measures. Influenza-like illness
includes events reported as acute phase reaction or symptoms including myalgia,
arthralgia, fever, chills, fatigue, nausea, loss of appetite, or bone pain.
Table 2: Cumulative common adverse drug reactions (>1/100, £ 1/10) in
Phase 11I osteoporosis studies that were considered by the investigator to
be possibly or probably related to treatment - Two year data from study
BM 16549 and three year data from placebo-controlled fracture study MF
4411
Two year cumulative data | Three year data in study
in study BM 16549 MF 4411
System Organ Bonviva 150 |Bonviva 2.5 |Bonviva 2.5 | Placebo
Class/ Adverse mg once mg daily mg daily
drug reaction monthly (N=975)
(N=395) (N=977)
(N=396) (%)
(%) (%)
(%)
Gastrointestinal
system
Gastritis 1.0 0.3 0.7 0.5
Gastro- 0.8 1.0 0.5 0.1
oesophageal reflux
disease
Oesophagitis 0 1.0 0.5 0.4
Diarrhoea 2.5 2.0 1.4 1.0
Abdominal pain 4.0 3.0 2.1 2.9
Dyspepsia 4.0 6.3 4.0 2.7
Nausea 3.0 3.5 1.8 2.3
Nervous system
Headache 0.8 1.5 0.8 0.6
General disorders
Influenza like 3.3 0.3 0.3 0.2
illness*

http://emc.medicines.org.uk/emc/assets/c/html/DisplayDoc.asp?DocumentID=16730 04/11/2008
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Musculoskeletal

system

Muscle cramp 0.5 1.0 0.1 0.4
Musculoskeletal 1.0 0.5 0 0
pain

Arthralgia 1.0 0.5 0.4 0.4
Myalgia 1.5 0.3 1.8 0.8
Musculoskeletal 1.0 0 0 0
stiffness

Skin disorders

Rash 0.8 1.0 1.2 0.7

MedDRA version 7.1

* Transient, influenza-like symptoms have been reported with Bonviva 150 mg
once monthly, typically in association with the first dose. Such symptoms were
generally of short duration, mild or moderate in intensity, and resolved during
continuing treatment without requiring remedial measures. Influenza-like illness
includes events reported as acute phase reaction or symptoms including myalgia,
arthralgia, fever, chills, fatigue, nausea, loss of appetite, or bone pain.

Adverse drug reactions occurring at a frequency of less than or equal to 1 %

The following list provides information on adverse drug reactions reported in
study MF 4411 occurring more frequently with Bonviva 2.5 mg daily than with
placebo and study BM 16549 occurring more frequently with Bonviva 150 mg
once monthly than with Bonviva 2.5 mg daily. Within each frequency grouping,
undesirable effects are presented in order of decreasing seriousness:

Uncommon (1/100 - 1/1,000)

Gastro-intestinal Disorders: gastritis, oesophagitis including oesophageal
ulcerations or strictures, vomiting, dysphagia

Nervous System Disorders: dizziness

Musculoskeletal and Connective Tissue Disorders: back pain
Rare (1/1,000 - 1/10,000)

Gastro-intestinal Disorders: duodenitis

Immune System Disorders: hypersensitivity reactions
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Skin and Subcutaneous Tissue Disorders: angioedema, face oedema, urticaria

Patients with a previous history of gastrointestinal disease including patients with
peptic ulcer without recent bleeding or hospitalisation, and patients with
dyspepsia or reflux controlled by medication were included in the once monthly
treatment study. For these patients, there was no difference in the incidence of
upper gastrointestinal adverse events with the 150 mg once monthly regimen
compared to the 2.5 mg daily regimen.

Laboratory test findings

In the pivotal three-year study with Bonviva 2.5 mg daily (MF 4411) there was
no difference compared with placebo for laboratory abnormalities indicative of
hepatic or renal dysfunction, an impaired haematologic system, hypocalcaemia
or hypophosphataemia. Similarly, no differences were noted between the groups
in study BM 16549 after one and two years.

Post-marketing Experience

Osteonecrosis of the jaw has been reported in patients treated by
bisphosphonates. The majority of the reports refer to cancer patients, but such
cases have also been reported in patients treated for osteoporosis. Osteonecrosis
of the jaw is generally associated with tooth extraction and / or local infection
(including osteomyelitis). Diagnosis of cancer, chemotherapy, radiotherapy,
corticosteroids and poor oral hygiene are also deemed as risk factors (see section

4.4).

4.9 Overdose Al
No specific information is available on the treatment of over dosage with

Bonviva,

However, based on a knowledge of this class of compounds, oral over-dosage
may result in upper gastrointestinal adverse reactions (such as upset stomach,
dyspepsia, oesophagitis, gastritis, or ulcer) or hypocalcaemia. Milk or antacids
should be given to bind Bonviva, and any adverse reactions treated
symptomatically. Owing to the risk of oesophageal irritation, vomiting should not
be induced and the patient should remain fully upright.

5. PHARMACOLOGICAL PROPERTIES A
5.1 Pharmacodynamic properties QJ

Pharmacotherapeutic group: Bisphosphonates, ATC code: MO5B A06
Mechanism of action

Ibandronic acid is a highly potent bisphosphonate belonging to the nitrogen-
containing group of bisphosphonates, which act selectively on bone tissue and
specifically inhibit osteoclast activity without directly affecting bone formation. It
does not interfere with osteoclast recruitment. Ibandronic acid leads to
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progressive net gains in bone mass and a decreased incidence of fractures
through the reduction of elevated bone turnover towards premenopausal levels
in postmenopausal women,

Pharmacodynamic effects

The pharmacodynamic action of ibandronic acid is inhibition of bone resorption.
In vivo, ibandronic acid prevents experimentally induced bone destruction caused
by cessation of gonadal function, retinoids, tumours or tumour extracts. In young
(fast growing) rats, the endogenous bone resorption is also inhibited, leading to
increased normal bone mass compared with untreated animals.

Animal models confirm that ibandronic acid is a highly potent inhibitor of
osteoclastic activity. In growing rats, there was no evidence of impaired
mineralization even at doses greater than 5,000 times the dose required for
osteoporosis treatment.

Both daily and intermittent (with prolonged dose-free intervals) long-term
administration in rats, dogs and monkeys was associated with formation of new
bone of normal quality and maintained or increased mechanical strength even at
doses in the toxic range. In humans, the efficacy of both daily and intermittent
administration with a dose-free interval of 9-10 weeks of ibandronic acid was
confirmed in a clinical trial (MF 4411), in which Bonviva demonstrated anti-
fracture efficacy.

In animal models ibandronic acid produced biochemical changes indicative of
dose-dependent inhibition of bone resorption, including suppression of urinary
biochemical markers of bone collagen degradation (such as deoxypyridinoline,
and cross-linked N-telopeptides of type I collagen (NTX)).

In a Phase 1 bioequivalence study conducted in 72 postmenopausal women
receiving 150 mg orally every 28 days for a total of four doses, inhibition in
serum CTX following the first dose was seen as early as 24 hours post-dose
(median inhibition 28 %), with median maximal inhibition (69 %) seen 6 days
later. Following the third and fourth dose, the median maximum inhibition 6 days
post dose was 74 % with reduction to a median inhibition of 56 % seen 28 days
following the fourth dose. With no further dosing, there is a loss of suppression
of biochemical markers of bone resorption.

Clinical efficacy

Independent risk factors, for example, low BMD, age, the existence of previous
fractures, a family history of fractures, high bone turnover and low body mass
index should be considered in order to identify women at increased risk of

osteoporotic fractures.

Bonviva 150 mg once monthly

Bone mineral density (BMD)

Bonviva 150 mg once monthly was shown to be at [east as effective as Bonviva
2.5 mg daily at increasing BMD in a two year, double-blind, multicentre study
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(BM 16549) of postmenopausal women with osteoporosis (lumbar spine BMD T
score below -2.5 SD at baseline). This was demonstrated in both the primary
analysis at one year and in the confirmatory analysis at two years endpoint
(Table 3).

Table 3: Mean relative change from baseline of lumbar spine, total hip,
femoral neck and trochanter BMD after one year (primary analysis) and
two years of treatment (Per-Protocol Population) in study BM 16549,

One year data in study BM |Two year data in study
16549
BM 16549

Mean relative Bonviva 2.5 |Bonviva 150 |Bonviva 2.5 |Bonviva
changes from mg daily mg once mg daily 150 mg
baseline % [95% monthly once

CI] (N=318) (N=294) monthly
(N=320)
(N=291)

[3.4, 4.9 [4.4, 5.0 [4.4, 6.6 [6.0,
3] 5.3] 5.5] 7.1]

3.9
4.3

2.0[1.7, 3.1 [2.8, 2.5[2.1, 4.2 [3.8,
2.3] 3.4] 2.9] 4.5]
1.7

2.1

3.2

3.7

Lumbar spine L2~
L4 BMD

Total hip BMD

7 [1.3, 2.2 [1.9, 1.9 [1.4, 3.1[2.7,
1] 2.6] 2.4] 3.6]

.2 [2.8, 4.6 [4.2, 4.0 [3.5, 6.2 [5.7,
71 5.1] 4.5) 6.7]

Femoral neck BMD

Trochanter BMD

Furthermore, Bonviva 150 mg once monthly was proven superior to Bonviva 2.5
mg daily for increases in lumbar spine BMD in a prospectively planned analysis at
one year, p=0.002, and at two years, p<0.001,

At one year (primary analysis), 91.3 % (p=0.005) of patients receiving Bonviva
150 mg once monthly had a lumbar spine BMD increase above or equal to
baseline (BMD responders), compared with 84.0 % of patients receiving Bonviva
2.5 mg daily. At two years, 93.5 % (p=0.004) and 86.4 % of patients receiving
Bonviva 150 mg once monthly or Bonviva 2.5 mg daily, respectively, were
responders.

For total hip BMD, 90.0 % (p<0.001) of patients receiving Bonviva 150 mg once
monthly and 76.7 % of patients receiving Bonviva 2.5 mg daily had total hip
BMD increases above or equal to baseline at one year. At two years 93.4 %
(p<0.001) of patients receiving Bonviva 150 mg once monthly and 78.4 %, of
patients receiving Bonviva 2.5 mg daily had total hip BMD increases above or
equal to baseline.

When a more stringent criterion is considered, which combines both lumbar spine
and total hip BMD, 83.9 % (p<0.001) and 65.7 % of patients receiving Bonviva
150 mg once monthly or Bonviva 2.5 mg daily, respectively, were responders at
one year. At two years, 87.1 % (p<0.001) and 70.5 %,of patients met this
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criterion in the 150 mg monthly and 2.5 mg daily arms respectively.

Biochemical markers of bone turn-over

respectively.

monthly and 2.5 mg daily arms respectively.

daily.

Bonviva 2.5 mg daily

reduced the occurrence of new radiographic vertebral fractures by 62 %

61 % was observed after 2 years (p=0.0006). No statistically significant

waning of the effect over time.

by a statistically significant reduction of height loss compared to placebo
(p<0.0001).

Clinically meaningful reductions in serum CTX levels were observed at all time
points measured, i.e. months 3, 6, 12 and 24. After one year (primary analysis)
the median relative change from baseline was -76 % for Bonviva 150 mg once
monthly and -67 % for Bonviva 2.5 mg daily. At two years the median relative
change was -68 % and -62 %, in the 150 mg monthly and 2.5 mg daily arms

At one year, 83.5 % (p= 0.006) of patients receiving Bonviva 150 mg once
monthly and 73.9 % of patients receiving Bonviva 2.5 mg daily were identified as
responders (defined as a decrease 2 50 % from baseline). At two years 78.7 %
(p=0.002) and 65.6 % of patients were identified as responders in the 150 mg

Based on the results of study BM 16549, Bonviva 150 mg once monthly is
expected to be at least as effective in preventing fractures as Bonviva 2.5 mg

In the initial three-year, randomised, double-blind, placebo-controlled, fracture
study (MF 4411), a statistically significant and medically relevant decrease in the
incidence of new radiographic morphometric and clinical vertebral fractures was
demonstrated (table 4). In this study, Bonviva was evaluated at oral doses of 2.5
mg daily and 20 mg intermittently as an exploratory regimen. Bonviva was taken
60 minutes before the first food or drink of the day (post-dose fasting period).
The study enrolled women aged 55 to 80 years, who were at least 5 years
postmenopausal, who had a BMD at lumbar spine of 2 to 5 SD below the
premenopausal mean (T-score) in at least one vertebra [L1-L4], and who had
one to four prevalent vertebral fractures. All patients received 500 mg calcium
and 400 IU vitamin D daily. Efficacy was evaluated in 2,928 patients, Bonviva
2.5 mg administered daily, showed a statistically significant and medically
relevant reduction in the incidence of new vertebral fractures. This regimen

(p=0.0001) over the three year duration of the study. A relative risk reduction of

difference was attained after 1 year of treatment (p=0.056). The anti-fracture
effect was consistent over the duration of the study. There was no indication of a

The incidence of clinical vertebral fractures was also significantly reduced by 49
% (p=0.011). The strong effect on vertebral fractures was furthermore reflected

Page 13 of 20
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(N=974)

(N=977)
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Relative Risk Reduction

New morphometric vertebral
fractures

62 % (40.9, 75.1)

Incidence of new
morphometric vertebral
fractures

9.56 % (7.5, 11.7)

4.68 % (3.2,6.2)

Relative risk reduction of
clinical vertebral fracture

49 %

(14.03, 69.49)

Incidence of clinical vertebral
fracture

5.33%

(3.73, 6.92)

2.75 %

(1.61, 3.89)

BMD - mean change relative
to baseline lumbar spine at
year 3

1.26 % (0.8, 1.7)

6.54 % (6.1, 7.0)

BMD - mean change relative
to baseline total hip at year
3

-0.69 %

(-1.0, -0.4)

3.36 %

(3.0, 3.7)

The treatment effect of Bonviva was further assessed in an analysis of the
subpopulation of patients who at baseline had a lumbar spine BMD T-score below
-2.5. The vertebral fracture risk reduction was very consistent with that seen in
the overall population.

Table 5: Results from 3 years fracture study MF 4411 (%, 95 % CI) for
patients with lumbar spine BMD T-score below -2.5 at baseline

Placebo Bonviva 2.5 mg daily

(N=587) (N=575)

Relative Risk Reduction 59 % (34.5, 74.3)

New morphometric vertebral
fractures

12.54 % (9.53,
15.55)

Incidence of new 5.36 % (3.31, 7.41)
morphometric vertebral

fractures

Relative risk reduction of 50 % (9.49, 71.91)

clinical vertebral fracture

Incidence of clinical vertebral | 6.97 % (4.67, 9.27) | 3.57 % (1.89, 5.24)
fracture
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BMD - mean change relative |1.13 % (0.6, 1.7) 7.01 % (6.5, 7.6)
to baseline lumbar spine at
year 3

BMD - mean change relative {-0.70 % (-1.1, -0.2) | 3.59 % (3.1, 4.1)
to baseline total hip at year
3

In the overall patient population of the study MF4411, no reduction was observed
for non-vertebral fractures, however daily ibandronate appeared to be effective
in a high-risk subpopulation (femoral neck BMD T-score < -3.0), where a non-
vertebral fracture risk reduction of 69% was observed.

Daily treatment with 2.5 mg resulted in progressive increases in BMD at
vertebral and nonvertebral sites of the skeleton.

Three-year lumbar spine BMD increase compared to placebo was 5.3 % and 6.5
% compared to baseline. Increases at the hip compared to baseline were 2.8 %
at the femoral neck, 3.4 % at the total hip, and 5.5 % at the trochanter.

Biochemical markers of bone turnover (such as urinary CTX and serum
Osteocalcin) showed the expected pattern of suppression to premenopausal
levels and reached maximum suppression within a period of 3-6 months.

A clinically meaningful reduction of 50 % of biochemical markers of bone
resorption was observed as early as one month after start of treatment with
Bonviva 2.5 mg.

Following treatment discontinuation, there is a reversion to the pathological pre-
treatment rates of elevated bone resorption associated with postmenopausal
osteoporosis.

The histological analysis of bone biopsies after two and three years of treatment
of postmenopausal women showed bone of normal quality and no indication of a
mineralization defect.

5.2 Pharmacokinetic properties Al

http://emc.medicines.org.uk/emc/assets/c/html/DisplayDoc.asp?DocumentID=16730

The primary pharmacological effects of ibandronic acid on bone are not directly
related to actual plasma concentrations, as demonstrated by various studies in
animals and humans.

Absorption

The absorption of ibandronic acid in the upper gastrointestinal tract is rapid after
oral administration and plasma concentrations increase in a dose-proportional
manner up to 50 mg oral intake, with greater than dose-proportional increases
seen above this dose. Maximum observed plasma concentrations were reached
within 0.5 to 2 hours (median 1 hour) in the fasted state and absolute
bioavailability was about 0.6 %. The extent of absorption is impaired when taken
together with food or beverages (other than plain water). Bioavailability is
reduced by about 90 % when Bonviva is administered with a standard breakfast

Page 15 of 20
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in comparison with bioavailability seen in fasted subjects. There is no meaningful
reduction in bioavailability provided ibandronic acid is taken 60 minutes before
the first food of the day. Both bioavailability and BMD gains are reduced when
food or beverage is taken less than 60 minutes after Bonviva is ingested.

Distribution

After initial systemic exposure, ibandronic acid rapidly binds to bone or is
excreted into urine. In humans, the apparent terminal volume of distribution is at
least 90 | and the amount of dose reaching the bone is estimated to be 40-50 %
of the circulating dose. Protein binding in human plasma is approximately 85 % -
87 % (determined in vitro at therapeutic drug concentrations), and thus there is
a low potential for drug-drug interaction due to displacement.

Metabolism

There is no evidence that ibandronic acid is metabolised in animals or humans.

Elimination

The absorbed fraction of ibandronic acid is removed from the circulation via bone
absorption (estimated to be 40 ~ 50 % in postmenopausal women) and the
remainder is eliminated unchanged by the kidney. The unabsorbed fraction of
ibandronic acid is eliminated unchanged in the faeces.

The range of observed apparent half-lives is broad, the apparent terminal half-
life is generally in the range of 10-72 hours. As the values calculated are largely
a function of the duration of study, the dose used, and assay sensitivity, the true
terminal half-life is likely to be substantially longer, in common with other
bisphosphonates. Early plasma levels fall quickly reaching 10 % of peak values
within 3 and 8 hours after intravenous or oral administration respectively.

Total clearance of ibandronic acid is low with average values in the range 84-160
ml/min. Renal clearance (about 60 mL/min in healthy postmenopausal females)
accounts for 50-60 % of total clearance and is related to creatinine clearance.
The difference between the apparent total and renal clearances is considered to
reflect the uptake by bone.

Pharmacokinetics in special clinical situations

Gender

Bioavailability and pharmacokinetics of ibandronic acid are similar in men and
women.

Race
There is no evidence for any clinically relevant inter-ethnic differences between
Asians and Caucasians in ibandronic acid disposition. There are few data

available on patients of African origin.

Patients with renal impairment

Page 16 of 20
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Renal clearance of ibandronic acid in patients with various degrees of renal
impairment is linearly related to creatinine clearance.

No dosage adjustment is necessary for patients with mild or moderate renal
impairment (CLcr equal or greater than 30 ml/min), as shown in study BM 16549
where the majority of patients had mild to moderate renal impairment.

Subjects with severe renal failure (CLcr less than 30 ml/min) receiving daily oral
administration of 10 mg ibandronic acid for 21 days, had 2-3 fold higher plasma
concentrations than subjects with normal renal function and total clearance of
ibandronic acid was 44 ml/min. After intravenous administration of 0.5 mg, total,
renal, and non-renal clearances decreased by 67 %, 77 % and 50 %,
respectively, in subjects with severe renal failure but there was no reduction in
tolerability associated with the increase in exposure. Due to the limited clinical
experience, Bonviva is not recommended in patients with severe renal
impairment (see section 4.2 and section 4.4) . The pharmacokinetics of
ibandronic acid was not assessed in patients with end-stage renal disease
managed by other than haemodialysis. The pharmacokinetics of ibandronic acid
in these patients is unknown, and ibandronic acid should not be used under these
circumstances,

Patients with hepatic impairment

There are no pharmacokinetic data for ibandronic acid in patients who have
hepatic impairment. The liver has no significant role in the clearance of
ibandronic acid which is not metabolised but is cleared by renal excretion and by
uptake into bone. Therefore dosage adjustment is not necessary in patients with
hepatic impairment.

Elderly

In a multivariate analysis, age was not found to be an independent factor of any
of the pharmacokinetic parameters studied. As renal function decreases with age
this is the only factor to take into consideration (see renal impairment section).

Children and adolescents

There are no data on the use of Bonviva in these age groups,

5.3 Preclinical safety data ;AJ

http://emc.medicines.org.uk/emc/assets/c/html/DisplayDoc.asp?DocumentID=16730

Toxic effects, e.g signs of renal damage, were observed in dogs only at
exposures considered sufficiently in excess of the maximum human exposure
indicating little relevance to clinical use.

Mutagenicity/Carcinogenicity :

No indication of carcinogenic potential was observed. Tests for genotoxicity
revealed no evidence of genetic activity for ibandronic acid.

Reproductive toxicity:

Page 17 of 20
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There was no evidence for a direct foetal toxic or teratogenic effect of ibandronic
acid in orally treated rats and rabbits and there were no adverse effects on the

development in F, offspring in rats at an extrapolated exposure of at least 35
times above human exposure. Adverse effects of ibandronic acid in reproductive
toxicity studies in the rat were those observed with bisphosphonates as a class.

They include a decreased number of implantation sites, interference with natural
delivery (dystocia), and an increase in visceral variations (renal pelvis ureter

syndrome).
6. PHARMACEUTICAL PARTICULARS A
6.1 List of excipients Al

Tablet core

Lactose monohydrate
Povidone

Cellulose, microcrystalline
Crospovidone

Stearic acid

Silica, colloidal anhydrous
Tablet coat

Hypromellose

Titanium dioxide E171
Talc

Macrogol 6,000

6.2 Incompatibilities A
Not applicable.

6.3 Shelf life A
3 years.

6.4 Special precautions for storage A

This medicinal product does not require any special storage conditions.

6.5 Nature and contents of container A

http://emc.medicines.org.uk/emc/assets/c/html/DisplayDoc.asp?DocumentID=16730 04/11/2008
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Bonviva 150 mg film-coated tablets are supplied in blisters (PVC/PVDC)
containing 1 or 3 tablets.

Not all pack sizes may be marketed.

6.6 Special precautions for disposal and other handling A
No special requirements.

7. MARKETING AUTHORISATION HOLDER A
Roche Registration Limited
6 Faicon Way
Shire Park

Welwyn Garden City
AL7 1TW

United Kingdom

8. MARKETING AUTHORISATION NUMBER(S) Al]
EU/1/03/265/003
EU/1/03/265/004
9. DATE OF FIRST AUTHORISATION/RENEWAL OF THE Al
AUTHORISATION
23.02.2004
10. DATE OF REVISION OF THE TEXT Al
10 July 2008

Detailed information on this medicinal product is available on the website of the
European Medicines Agency (EMEA) http://www.emea.eu.int/

SUPPORTING INFORMATION A

Patient Information Leaflet:
Bonviva 150mgq Film_Coated Tablets

Alternative format PIL:
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forming agents mentioned above may be used according to
the invention. Here, the polymers may be used alone as well
as in mixtures of multiple polymers, and also together with
other adjuvants, if necessary.

In the following, the invention will be illustrated by way
of embodiments which are not intended as limitation,

For example, The ibandronate active substance is
employed in amounts of 0.1-100 mg per single dosage unit,
Preferably, the dosage is at least ca, 1 mg, 5 mg, 10 mg, or
20 mg as lower limit for the amount of active substance in
a single administration form. The upper limit is about 250
mg, particularly 100 mg and 50 mg, respectively.

EXAMPLE 1

Ibandronate-containing core:

Ibandronate dose [mg] in 200 mg tablet core:  10.0 200 56.0
Ibandronate-free coat [mg]:

Methylhydroxypropylcellulose 5.1425 51425 51425
Tilanium dioxide 24650 24650 2.4650
Macrogol 15000 1.5000 1.5000
Tale 0.8925 0.8925 0.8925
Totaf film coated 100000 10,0000 10.0000

Film-coating is carried out in common apparatus. Coating
conditions: tablet charge 140 kg; feed air temperature: 60°
C.

EXAMPLE 2

Tbandronate-containing core:
Ibandronate dose in 100 mg tablet core [mg): 0.1 2.5 5.0

Ibandronate-free coat {mgl:

Methythydroxypropyleellulose 2.057 2,087 2057
Titanium dioxide 098 0586 0986
Macrogol 0.600 0.600 0.600
Tale 0.357  0.357 0.357
Total film coated 4000  4.000 4,000

Film-coating in a conventional 250 1 tablet coating tank.
Coating conditions: tablet charge 144 kg.

EXAMPLE 3

Thandronate-containing core:

Tvandronate dose [mg] in 200 mg tablet core: 100 20.0 50.0
Ibandronate-{ree coat [mgl

Tale 2.00 2.00 2.00
Lactose 1,40 1.40 1,40
Methylhydroxypropyleellulose 0,80 0.80 0.80
Titanium dioxide 0.80 0.80 0.80
Macrogol 0.40 0.40 0.40
Ethy! methyl methacrylate copolymer® 0.04 0.04 0.04
Polysorbate 0.04 0.04 0.04
Total film coated 5.48 5.48 548

*Fmployed in the form of Eudragit ™ NE 30 D as an aqueous dispersion.

Film-coating in a conventional 15 | tablet coating tank.
Coating conditions: tablet charge 13,0 kg,
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EXAMPLE 4

[bandronate-cotitaining core!
Thandronate dose {mg] in 86 mg tablet core: 10

Ibandronate-tree coat [mg]:

Saccharose 37.844
White clay 8,138
Tale 1.000
Macrogol 2,848
Glucose syrup 2.035
Titanium dioxide 1.628
Polyvidone 0.407
Montan glycol wax 0.100
Tolal tablet couting applied 54.000

Tablet coating in a conventional 15 | tablet coating tank with
dip pipe.

EXAMPLE 7

Ibandronate in laminated tablet

Ibandronate-containing core:

Final weight; 86 mg

Format of core: 7 mm in diameter, plane, with facettes
Ibandronate dose in tablet 10 mg

core:

[handronaw-free coat;

Lactose 270 mg
Microcrystalline ceflulose: 90 mg
Pressing Lool: 12 mm in dismeter
Final weight of laminated 446 mg

tablot:

Pressing by means of a hand press using conventional
procedures.

What Is claimed (s

1. A method of trealing a bone disease in a patient in need
thereof, comprising orally administering to the patient a
pharmaceutical formulation comprising a tablet core con-
taining about 0.1 to 100 mg of ibandronate and a coating
which is free of ibandronate and has the following propor-
tional composition:

(a) about 51.425% by weight of methylhydroxypropyl-
cellulose,

(b) about 24.650% by weight of titanium dioxide;

(c) about 15.000% by weight of polyethylene glycol; and

(d) about 8.925% by weight of talc.

2. The method of claim 1, wherein the bone disease 1s
related to a disorder in calcium metabolism.

3, The method of claim 1, wherein the boae discase is
selected from the group consisting of hypercalcemia,
0sleoporosis, tumor osteolysis, and Paget’s disease.

* * * * W
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Example 1 (Comparative example):

Production of ibandronate 2.5 mg capsules after
granulation in a high-speed mixer/granulator (batch
size for 45.000 capsules).

Constituents : g
Na-Ibandronate 120.24

Lactose : 7934.76
Polyvinyl pyrrolidone 202.50
Polyvinyl pyrrolidone, cross-linked

(disintegrant) 562.50
Stearic acid (lubricant) 180.00

The amount of active substance per capsule is
equivalent to 2.5 mg of free acid.

Lactose, ibandronate and polyvinyl pyrrolidone were
mixed for 2 minutes at a f£ill factor of 50% in a high-
speed mixer/granulator (Diosna type) and then
granulated with water for 8 minutes. The wet granulate
was dried in a fluidised bed (Aeromatic-type
apparatus), passed through an 0.8 mm screen, mixed with
disintegrant and lubricant (Rhoenrad-type mixer, mixing
time 10 minutes) and encapsulated in size-2 hard
gelatine capsules without compression in a capsule
machine (type MG2/G36) having a capacity of 20,000
capsules per hour.

Set weight of filling: 200.0 mg
Actual weight of filling according to
in-process control: 200.9 mg

4%A
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Content of active substance found in capsules produced
in this way: 94.8% £ 5.2% (n = 10 individual

measurements),

Example 2 (Comparative example):

Production of ibandronate 1.0 mg capsules after
granulation in a high-speed mixer/granulator (batch
size for 5000 capsules).

Constituents g
Na-Ibandronate 5.345%5

Lactose 999.655
Polyvinyl pyrrolidone 22.500
Polyvinyl pyrrolidone, cross-linked

(disintegrant) 62.500
Stearic acid (lubricant) 10.000

The amount of active substance per capsule is
equivalent to 1.0 mg of free acid.

Lactose, ibandronate and polyvinyl pyrrolidone were
mixed for 2 minutes in a high-speed mixer/granulator
(Diosna type) and then granulated with water for 10
minutes. The wet granulate was dried in a fluidised
bed (Aeromatic-type apparatus), screened through an 0.8
mm screen, mixed with disintegrant and lubricant
(Rhoenrad-type mixer, mixing time 10 minutes) and
enclosed in size-2 hard gelatine capsules in a capsule
machine (type KFM Harro Héfliger).

Set weight of filling: 220.00 mg
Actual weight of filling according to

&
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in-process control: 220.05 mg
Content of active substance found in the capsules
produced in this way: 94.9% % 1.9%

(n = 10 individual measurements)

Example 3:

Production of ibandronate 1.0 mg tablets after
granulation in a fluidised bed (batch size for 60.000
tablets) .

Constituents g
Na-Ibandronate 64.14

Lactose 4405.86
Polyvinyl pyrrolidone 150.00
Polyvinyl pyrrolidone, cross-~linked

(disintegrant) 300.00
Stearic acid (lubricant) 120.00
Microcrystalline cellulose 900.00
Colloidal Si0Op (flow agent) 60.0

The amount of active substance per tablet is equivalent
to 1.0 mg of free acid.

Lactose and 600 g microcrystalline cellulose were
granulated with an agqueous solution of polyvinyl
pyrrolidone and ibandronate in a fluidised-bed
granulator (Aeromatic type). The wet granulate was
dried in the fluidised bed (Reromatic type), passed
through a 1.0 mm screen, mixed with disintegrant,
lubricant, flow-regulator and 300 g microcrystalline
cellulose (Turbula-type mixer, mixing time 5 minutes)
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Patente de Invencién Patente de Modelo de Utilidad ]

Via Nacional D

Via PCT (fase nacional) Cap.l ] Cap. Il
No. Sol. Internacional PCT/EP03/04629

Fecha de Presentacion Internal. 02 de Mayo de 2003

Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de
la Decisioén 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados

Descripcion: Folios: 61 a 103 como se radico iniciaimente
Reivindicaciones: Folios 18 a 20 como se radicé inicialmente

Folios 51 a 52 modificadas en fase nacional

Folios 109 a 110 modificadas en fase nacional

Folios 170 modificadas en fase nacional
Prioridad: Folios: 1

10 de Mayo de 2002, EP, 02010136.6

Respuesta del solicitante: Folios: 93 a 123, 141 a 169, 171 a 190

2. Objeto de la invencion

e Titulo de la solicitud: “ACIDO BIFOSEFONICO PARA EL TRATAMIENTO Y
PREVENCION DE OSTEOPOROSIS” Folio 1.

El objeto de la presente solicitud de patente de invencion consiste en el empleo de
los acidos bifosfénicos o las sales farmacéuticamente aceptables de los mismos,
especialmente el acido ibandrénico para la prevencion y tratamiento de la
osteoporosis.

Eil problema planteado en esta solicitud es la prevencién o tratamiento de trastornos
caracterizados por un aumento patologico de la resorcion 6sea.
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Para solucionar este problema técnico la solicitud en estudio proporciona un
medicamento de un acido bifosfénicos o las sales farmaceéuticamente aceptables de
los Mismos.

o Clasificacion Internacional de Patentes (IPC): A61K31/663; A61P19/10
3. Determinacion del Estado de la Técnica

Considerando que la fecha de presentacién de |la primera solicitud de patente de la
cual se reivindica prioridad es: 13/11/2000 se encontraron los siguientes
documentos del estado de la técnica relacionados, que pueden afectar la
patentabilidad del objeto de la presente solicitud:

o . Fecha de
N Documento Titulo publicacién
“Oral pharmaceutical
D1 US 6,143,326 preparation containing 30/10/1997
ibandronat”
“Process for the preparation of
oral pharmaceutical
D2 WO 00/21541 compos',)itions comprising 20/04/2000
biphosphonates”

7. Analisis de patentabilidad (articulo 14 D486)
Nivel inventivo (articulo18 D486)

La reivindicacion 1 se refiere a un medicamento para administraciéon oral
caracterizado porque es un comprimido recubierto por una pelicula en donde el
nucleo comprimido comprende:
e 100 mg o 150mg de un &acido bifosfénico o una sal farmacéuticamente
aceptable del mismoy
e Uno o mas excipientes farmacéuticamente aceptables seleccionados del
grupo conformado por: lactosa, polivinilpirrolidona, celulosa microcristalina,
crospovidona, acido estearico y didxido de silicio y en donde el recubrimiento
del comprimido comprende uno 0 mas excipientes farmacéuticamente
aceptables seleccionados entre el grupo conformado por: hidroxipropil
metilcelulosa, didxido de titanio, talco y polietilénglicol 6000

Recubierta

D1 divulga una formulacidén que comprende un nicleo de tableta que contiene entre
0.1 a 100mg de ibandronato y una cubierta la cual es libre de ibandronato con la
siguiente proporcién: (Ver columna 6, lineas 46-56)

51.425% por peso de hidroxipropilmetilcelulosa

24.650% por peso de didxido de titanio

15.000% por peso de polietilénglicol

8.925% por peso de talco

El ejemplo de la solicitud presentada utiliza en las tabletas de 50mg de ibandronato
los mismos excipientes enunciados en D1 para la pelicula de recubrimiento donde se
utilizan como excipientes: hidroxipropilmetilcelulosa, oxido de titanio, talco vy
Polietilénglicol por considerarse contenida, superpuesta y sugerida en la pelicula de
D1 (Ver folio 169):
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Tabla 1 “Pelicula”

Solicitud presentada-

Recubrimiento D1

Hidroxipropilmetilcelulosa Sl
(Ver columna 6, linea 51)

Diéxido de Titanio Sl
(Ver columna 6, linea 52)

Talco Sl
(Ver columna 6, linea 54)

Polietilénglicol 6000 Sl
(Ver columna 6, linea 53)

Ndacleos:
D2 divuiga previamente un proceso para la preparacion de composiciones
farmacéuticas orales que comprenden bifosfonatos. (Ver resumen)

El ibandronato es la sustancia activa preferida en D2 particularmente en la forma de
monohidrato de ibandronato sédico en una proporcién hasta 50mg. (Ver pagina 6,
lineas 1-7)

El ejemplo 3 y 4 de D2, ensefan formulaciones para tabletas las cuales contienen
lactosa, polivinilpirrolidona, celulosa microcristalina, crospovidona, acido estearico y
diéxido de silicio (Ver pagina 10y 11).

l.a reivindicacion 7 ensefia que los adyuvantes usados se encuentran en las
proporciones de lactosa en 1-99% por peso, polivinilpirrolidona en 0.1-20% por peso,
celulosa microcristalina en 1-99% por peso. (Ver pagina 14, lineas 8-11-D2)

La reivindicacion 9 ensena que el proceso aplica a tabletas recubiertas. (Ver pagina
14, lineas 19-20-D2)

La reivindicacidn 10 se refiere al peso de acido estearico a la mezcla en una
proporcién de 0.05-3% (Ver pagina 14, lineas 24-26-D2)

El solicitante en el ejemplo ensefia los mismos componentes previamente divulgados
para el nucleo de las tabletas tales como lactosa en 1-99% por peso,
polivinilpirrolidona en 0.1-20% por peso, celulosa microcristalina en 1-99% por peso,
crospovidona y dioxido de silicio (Ver folio 50).

Tabla 1 “Nacleos”

Solicitud presentada
Nucleos . D2 .
(Ejemplo 3-Pagina 10)
Lactosa Sl
Polivinilpirrolidona Sl
Celulosa Microcristalina Sl
(Ver columna 6, linea 54)
Crospovidona Sl
Acido estedrico Sl
Diéxido de Silicio Sl

Es evidente para el experto en la materia que de acuerdo a lo previamente divulgado
en D1 y D2, se obtendria el medicamento oral de ibandronato monosoédico
monohidrato en comprimidos recubiertos de 100mg o 150mg, empleando los mismos
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excipientes antes ensefiados previamente tales como lactosa, polivinilpirrolidona,
celulosa microcristalina, crospovidona, acido estearico y diéxido de silicio e
hidroxipropilmetilcelulosa en los ndcieos, y 6xido de titanio, talco y polietilénglicol en
la recubierta, la solicitud por lo tanto carece de nivel inventivo,

El problema técnico planteado en esta solicitud como es obtener “es la prevencion
o tratamiento de trastornos caracterizados por un aumento patolégico de la
resorcion osea”, seria solucionado facilmente por el experto en la materia con
base en las composiciones farmacéuticas divulgadas en D1 y D2, de manera que
este lo lograria facil y obviamente sin necesidad de emplear Habilidad Inventiva.

6. Conclusién:

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi:

o . Fecha de
N Documento Titulo publicacién
“Oral pharmaceutical
D1 US 6,143,326 preparation containing 30/10/1997
ibandronat”
“Process for the preparation of
oral pharmaceutical
D2 WO 00/21541 compositions comprising 20/04/2000
biphosphonates”

7. Respuesta a los argumentos del solicitante:

e El solicitante modifica el objeto de la invencién del empleo de los acidos
bifosfonicos a medicamento. El capitulo descriptivo en general se refiere al
método de administracién del medicamento.

En cumplimiento del articulo 45 de la Decision 486 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de 60 dias contados
a partir de la fecha de notificacidn de la presente comunicaciéon. En caso de no dar
respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran los
impedimentos para la concesién, se denegara la patente.

Notifiquese el pre: oficio conforme alo dispuesto en el numeral 5.2, literal e), del
italy quinto™del titulg primero de la Circular Unica N° 10 de 2001,

o Q‘w\r-

ELENA POLO CORDOBA
Jefe de Division de Nuevas Creaciones (E)
El anterior requerimiento fue notificado por fijacion en lista, de fecha

27 FEB. 2009

EXAMINADOR TECNICO

CONCEPTO TECNICO No.0101 Cédigo No. 202070
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Fecha 2008-05-27 16:46:01 Dep. 2020 NUECRLACION
Tra 11 PATLNILCIYH Fve: 379 FASENACGCIONALII
Act. 329 CTOINFORMACION  Folios: 35

Re: P1.-F.HOFFMANN-LA ROCHE AG.-Solicitud de Patente de Invencién en Fase
Nacional PCT para “ACIDO_BISFOSFONICO PARA EL TRATAMIENTO Y
PREVENCION DE OSTEOPOROSIS”.-Clase A61P__19/10.-Expediente
numero 04-096.462.-

' __ 1.  Me refiero al auto dictado por ese Despacho notificado por fijacién en lista el 27 de

Febrero de 2009.

2. Con el fin de responder a las objeciones de nivel inventivo expuestas por el sefior
Examinador en el Concepto Técnico N° 101, atentamente me permito presentar [os
siguientes argumentos técnicos y las siguientes modificaciones realizadas en el capitulo
reivindicatorio de la solicitud, mediante lo cual se superan completamente dichas
objeciones y se demuestra de manera contundente la patentabilidad de la presente

invencion.

3. MODIFICACIONES AL CAPITULO REIVINDICATORIO

‘ En primer lugar me permito manifestar que el solicitante ha decidido modificar el

capitulo reivindicatorio de la siguiente manera:

a) La reivindicacion 1 ha sido restringida a un_medicamento cuyo nucleo

comprende 150 mq_de &cido ibandrdnico o_una sal farmacéuticamente

aceptable del mismo, junto con uno o mas excipientes farmacéuticamente

aceptables seleccionados entre lactosa, polivinilpirrolidona, celulosa
microcristalina, crospovidona, acido estedrico y dioxido de silicio, mientras
que su recubrimiento comprende uno o mas excipientes farmacéuticamente
aceptables seleccionados entre el grupo conformado por hidroxipropil

metilcelulosa, didxido de titanio, talco y poli etilenglicol 6000;

b) De conformidad con el punto anterior, las reivindicaciones 2 a 4

actualmente presentadas fueron eliminadas; y finalmente
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¢) La nueva reivindicacién 2, la cual corresponde basicamente a la reivindicacion
5 actualmente presentada, se encuentra dirigida a especificar que la sal
farmacéuticamente aceptable del acido ibandrdnico mencionado en la

reivindicacién 1 es la sal monosddica del acido ibandrénico monohidrato.

De lo anterior es claro que las modificaciones realizadas en el capitulo
reivindicatorio de la solicitud de patente en cuestion no amplian de manera alguna el
alcance de la solicitud presentada originalmente, cumpliendo a cabalidad con las

disposiciones de patentabilidad establecidas en el articulo 34 de la Decision 486 de 2000.
4, ANALISIS DEL NIVEL INVENTIVO

Ahora bien, el sefior Examinador objeta el nivel inventivo de la solicitud de patente

en cuestion con base en las ensefianzas de los siguientes documentos:

D1 > US 6,143,326
D2 > WO 00/21541

En este sentido, el sefior Examinador argumenta bdsicamente que el documento D1
divulga una formulacién que comprende: i) un nucleo de tableta que contiene entre 0.1 a
100 mg de ibandronato y, 2) una cubierta libre de ibandronato que esta compuesta por

hidroxipropilmetilcelulosa, diéxido de titanio, poli etilenglicol y talco,

Asimismo, el sefior Examinador sefiala que el documento D2 ensefia un proceso
para la preparacibn de composiciones farmacéuticas orales que comprenden
bisfosfonatos, siendo la forma monohidrato del ibandronato sédico la sustancia activa
preferida. A éste respecto, el sefior Examinador resalta que en los ejemplos del
documento D2 se ensefian formulaciones para tabletas que contienen lactosa,
polivinilpirrolidona, celulosa microcristalina, crospovidona, acido estearico y didxido de

silicio.

Como consecuencia de lo anterior el sefor Examinador concluye que un experto en
la materia que se base en la informacién técnica previamente divulgada en las
anterioridades D1 y D2 obtendria de manera evidente el medicamento revelado en la

presente solicitud.

Ahora bien, en vista de lo anterior y con el &nimo de demostrar el inequivoco
caracter inventivo de la presente invencion con respecto a fas ensefianzas de los
documentos D1 y D2, inicialmente me permito presentar a ese Despacho un estudio
detallado de las principales caracteristicas técnicas del medicamento revelado por el

solicitante, de manera que dicho estudio se convierta en el punto de partida para llevar a
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cabo un analisis comparativo entre la informacion técnica revelada en la solicitud de

patente en cuestion y las ensefianzas de las anterioridades D1 y D2.

4.1 Analisis técnico de la actividad farmacoldgica del medicamento revelado en
la solicitud de patente en cuestion

En la presente solicitud se revela un medicamento para administracién oral
caracterizado porque es un comprimido recubierto por una pelicula, en donde el nicleo

del comprimido comprende:

. 150 mg de &cido ibandrénico o una sal farmacéuticamente aceptable del
mismo; y
. uno o mas excipientes farmacéuticamente aceptables seleccionados del grupo

conformado por: lactosa, polivinilpirrolidona, celulosa microcristalina,

crospovidona, acido estedrico y didxido de silicio;

y en donde el recubrimiento del comprimido comprende uno o mas excipientes
farmacéuticamente aceptables seleccionados entre el grupo conformado por:

hidroxipropil metilcelulosa, diéxido de titanio, talco y poli etilenglicol 6000.

De acuerdo con estudios clinicos realizados'?, dicho medicamento presenta una
actividad farmacolégica que lo hace eficaz en la prevencién y/o el tratamiento de
trastornos que conducen al aumento patoldgico de la resorcion dsea, tal como por

ejemplo la osteoporosis, condicién médica cronica que implica la pérdida de masa osea.

La actividad farmacoldgica de los bisfosfonatos es conocida en el estado de la
técnica (ver por ejemplo las patentes EP 170228 y WO 9000798). En efecto, dichos
compuestos se caracterizan porque presentan una elevada afinidad por el fosfato de

calcio y por ende, actGan como inhibidores de la resorcion ésea.

Sin embargo, los bisfosfonatos se caracterizan porque irritan la piel y las
membranas mucosas, por lo que al ser administrados por via oral como parte de un
tratamiento médico extendido ocasionan efectos secundarios en el tracto digestivo, tal
como trastornos gastrointestinales. Lo anterior, sumado a la baja biodisponibilidad oral
que presentan los bisfosfonatos hace que su administracion oral resulte ser

inconveniente.

! Reginster et al., “Efficacy and tolerability of once-monthly oral ibandronate in postmenopausal 0steoporosis:
2-year results from the MOBILE study” Ann. Rheum. Dis., 2006, 65: 654-661. (Anexo jii)

2 g, Solomon; "Ibandronate Treatment for Osteoporosis: Rationale, Preclinical, and Clinical Development of
Extended Dosing Regimens”; Current Osteoporosis Reports; 2006; 4 (1); 14-20. (Anexo iv)
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De lo anterior es claro que en el estado de la técnica era necesaria una composicién
que permitiera eliminar los efectos secundarios generados por los ibandronatos sin que

se viera alterada su actividad farmacoldgica como inhibidores de la resorcion osea.

Ahora bien, en respuesta a dicha necesidad la presente invencion revela una
novedosa composicién que no solamente permite eliminar los problemas adversos
relacionados con la administracion recurrente de ibandronatos a pacientes que padecen
problemas de osteoporosis, sino que de manera sorprendente muestra un aumento
considerable en los efectos farmacolégicos generados, toda vez que permite incrementar
la densidad mineral ééea en los pacientes a los que se administra en un porcentaje
mayor al que se logra por medio de las composiciones conocidas previamente en el

estado de la técnica.

En efecto, el doctor Solomon Epstein? y el profesor Jean-Yves Reginster!, entre
otros, han publicado los resultados de un estudio clinico denominado MOBILE (sigla en
inglés para la frase Monthly Oral iBandronate In LadiEs), el cual es un estudio de fase III
disefiado para evaluar la eficacia y seguridad de diferentes compasiciones que contienen

ibandronatos.

Dicho estudio ha demostrado de forma contundente que una composicion que
comprende 150 mg de &cido ibandrénico (de conformidad con lo expuesto en el nuevo
capitulo reivindicatorio de la solicitud en cuestién) genera un aumento sustancial en la
densidad mineral dsea de la espina dorsal y el fémur proximal (que incluye cadera total,
cuello femoral y trocéanter del fémur) con respecto al incremento logrado mediante otras

composiciones.

De manera especifica, el estudio clinico MOBILE ha demostrado que la composicién
revelada en la presente invencion permite obtener un aumento del 6,6% en la densidad
mineral 6sea de la espina lumbar luego de dos afios de administracion, mientras que una
composicion de administracion diaria que comprende 2,5 mg de ibandronatos tan solo
permite lograr un aumento del! 5,0%. Asimismo, la composicidén revelada permite lograr
aumentos del 4,2%, 3,1% y 6,2% en la densidad mineral 0sea de cadera, cuello femoral
y trocanter del fémur, respectivamente, frente a aumentos del 3,1%, 2,2% vy 4,6%

logrados por la composiciéon de administracion diaria conocida en el estado de la técnica.

Adicional a lo anterior, también resulta de gran importancia resaltar que el estudio
MOBILE ha permitido concluir que la composicidn revelada en la solicitud de patente en
cuestion genera una drdstica disminucién de la concentracion en plasma del marcador
bioquimico de la resorcion 6sea denominado telopéptido C de coldgeno tipo I (sCTX de
acuerdo con sus siglas en inglés), toda vez que dicha novedosa composiciéon permite

disminuir los niveles de sCTX en un 67,7% luego de tres meses de administracion, con
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respecto a un 56,1% que es logrado a través de la composicion de administracion diaria

conocida previamente en el estado de la técnica.

Lo planteado previamente demuestra que la composicién de 150 mg de acido
ibandronico revelada en la presente solicitud permite superar los efectos secundarios
generados por los bisfosfonatos (esto como consecuencia de su administracién mensual)
y al mismo tiempo permite contrarrestar con mayor eficacia las implicaciones fisicas de la
resorcion dsea, esto es, permite disminuir en mayor porcentaje las pérdidas de masa

4sea generadas por condiciones médicas como la osteoporosis.

Ahora bien, teniendo en cuenta lo anterior me permito presentar a continuacion un
analisis comparativo entre la informacion técnica revelada en la solicitud de patente en

cuestion y las ensefianzas de las anterioridades D1 y D2.

4,2 Consideraciones con respecto a los documentos US 6,143,326 (D1 wo

00/21541 (D2)

En términos generales, el documento D1 ensefia composiciones farmacéuticas para

aplicacién oral que contienen ibandronato o una sal fisiologicamente tolerable del mismo.

Especificamente, y de acuerdo con lo establecido por los autores de dicho
documento, las formulaciones sélidas ensefiadas en D1 comprenden: a) un nucleo que
contiene entre 0.1 mg y 100 mg de ibandronato; y, b) un recubrimiento conformado por
hidroxipropilmetilcelulosa, poli etilenglicol, didxido de titanio y talco, es decir, un
recubrimiento que esta libre de ingrediente activo pero que se caracteriza por permitir

que éste ltimo sea liberado rapidamente.

Por su parte, el documento D2 ensefia un proceso para la preparacion de
composiciones farmacéuticas que contienen bisfosfonatos, el cual esta caracterizado
bésicamente porque la sustancia activa es inicialmente granulada en himedo por medio
de un granulador de lecho fluidizado junto con adyuvantes que no presentan acciéon
abrasiva, y posteriormente es secada, tamizada y procesada para obtener las

composiciones farmacéuticas requeridas.

En conexion con lo anterior, resulta de gran importancia resaltar que el objetivo
principal de dicha anterioridad era desarrollar un proceso que permitiera reducir las
pérdidas de sustancia activa durante el proceso de preparacion de composiciones

farmacéuticas que contienen no mas de 50 mg de bisfosfonatos por unidad de dosis.

De conformidad con lo anterior, en los ejemplos 1, 2 y 3 del documento D2 se

describen los procesos utilizados para obtener capsulas que contienen 1,0 mg 6 2,5 mg
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de ibandronato s6dico mezclados con excipientes tales como lactosa, polivinilpirrolidona,

polivinilpirrolidona reticulada, acido estearico, celulosa microcristalina y SiO, coloidal.

Ahora bien, de acuerdo con el sefior Examinador una persona medianamente
versada en la materia habria podido obtener el medicamento revelado en la presente
solicitud de manera obvia a partir de la combinacién de las ensefianzas de los

documentos D1 y D2, por lo que concluye que dicha solicitud carece de nivel inventivo.

De manera especifica, los argumentos dados por el sefior Examinador en su
Concepto Técnico para sustentar dicha conclusidon consisten en que D1 ensefa
composiciones cuyo nucleo comprende entre 0,1 a 100 mg de ibandronato y cuyo
recubrimiento estd conformado por hidroxipropilmetilcelulosa, poli etilenglicol, diéxido de
titanio y talco, mientras que D2 ensefia capsulas que comprenden ibandronato mezclado
con excipientes como lactosa, polivinilpirrolidona, polivinilpirrolidona reticulada, &cido

estedrico, celulosa microcristalina y SiQ; coloidal.

En respuesta a lo anterior me permito manifestar que, -contrario a lo afirmado por
el sefior Examinador-, la materia técnica revelada en la solicitud de patente en cuestion
si presenta un inequivoco caracter inventivo con respecto a las ensefianzas de los
documentos D1 y D2, toda vez que durante el andlisis de patentabilidad realizado por ese
Despacho de ninguna manera se han tenido en cuenta las siguientes consideraciones

técnicas:

a) En primer lugar, si bien la persona medianamente versada en la materia
encuentra en los documentos D1 y D2 informacion técnica que le sugiere los
excipientes que conforman el nlcleo y el recubrimiento del comprimido
revelado en la presente invencion, dichas anterioridades de ninguna manera
enseflan o sugieren una composicién que contiene 150 mg de acido
ibandrénico, esto es, no ensefian y tampoco sugieren una composicion que
comprende el 200% de la dosis conocida previamente en el estado de la

técnica para tratar los efectos de la resorcion dsea.

De conformidad con lo anterior me permito plantear el siguiente interrogante:

éCon base en las ensefianzas del arte previo y teniendo en cuenta el objetivo
de solucionar los problemas gastrointestinales asociados con el consumo de
compuestos bisfosfonatos, por qué una persona sugeriria una composicion
que comprende 150 mg de &cido ibandrénico, es decir, una composicion que
comprende el 200% de la dosis conocida en el arte previo para tratar los

efectos de la resorcidn ésea?
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b)

En respuesta a lo anterior y de acuerdo con lo planteado previamente en el
presente memorial me permito sefialar que dicha persona unicamente
sugeriria tal composicién como resultado de un trabajo inventivo, el cual, tal
como se analiza en el siguiente punto, permite lograr un avance significativo
en el estado de la técnica.

Los documentos D1 y D2 ensefian composiciones que contienen ibandronatos,
asi como su proceso de produccion. Sin embargo, dichas anterioridades no le
indican a una persona medianamente versada en la materia que una
composicion que comprende 150 mg de acido ibandrénico permite obtener un
aumento en la densidad mineral de la espina dorsal y el fémur proximal (que
incluye cadera total, cuello femoral y trocanter del fémur) con respecto al
incremento logrado mediante otras composiciones.

En este sentido, es claro que en los documentos D1 y D2 no existe ninguna
indicacién técnica que sugiera que una composicidon que comprende 150 mg
de acido ibandrénico permite eliminar los inconvenientes gastrointestinales
provocados por los bisfosfonatos y al mismo tiempo permite no solamente
mantener la actividad farmacoldgica relacionada con la prevenciéon y/o el
tratamiento de trastornos que conducen al aumento patoldgico de la resorcidn
dsea, siho que permite disminuir en mayor porcentaje las pérdidas de masa
dsea generadas por condiciones médicas como la osteoporosis.

Ahora bien, aparte de lo anterior considero de gran importancia sefialar que el
Manual Andino de Patentes® plantea el método problema - solucién como un mecanismo
para determinar si el objeto de una solicitud resulta obvio o se deriva de manera

evidente del estado de la técnica. De acuerdo con dicho método, el Examinador debe

plantearse los siguientes interrogantes, teniendo en cuenta que solo si la respuesta es

afirmativa en todos los casos la solicitud bajo estudio carece de nivel inventivo:

1.

¢Estaba un técnico con conocimientos medios en la materia en condiciones de

plantearse el problema?

¢De resolverlo en fa forma en que se reivindica?

éDe prever el resultado?

Para el caso en cuestién es claro que en el estado de la técnica eran conocidos los

efectos secundarios de los bisfosfonatos, razén por la cual puede considerarse que una

persona medianamente versada en la materia si estaba en condiciones de plantearse el

problema.

3 SECRETARIA GENERAL DE LA COMUNIDAD ANDINA; Manual Andino para el examen de solicitudes de
patentes de invencién en las Oficinas de Propiedad Industrial de los Paises de la Comunidad Andina, Lima,
Perd: 2004. Paginas 77 y 78.
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Sin embargo, tal y como se analizd anteriormente en el presente escrito, una
persona medianamente versada en la materia no encuentra en los documentos que
conforman el arte previo ninguna indicacién técnica que le sugiera una composicion que
comprenda una cantidad de &cido ibandrénico correspondiente al 200% de la dosis
conocida en el estado de la técnica anterior para tratar los efectos de la resorcion osea,
asi como tampoco encuentra ninguna indicacion técnica que lo lieve a predecir que dicha
novedosa composicion permite incrementar la densidad mineral dsea en los pacientes a
los que se administra en un porcentaje mayor al que se logra por medio de las
composiciones conocidas previamente en el estado de la técnica.

Por lo tanto, es claro que para el caso en cuestion la respuesta a las preguntas 2 y
3 del método problema - solucion es negativa, con lo cual se concluye que el nivel
inventivo de las composiciones reveladas en la presente invencién debe ser reconocido.

Finalmente, en vista de lo planteado previamente en el presente memorial me
permito sefialar una vez mas ante ese Despacho que la materia técnica revelada en la
solicitud de patente en cuestidn presenta un inequivoco caracter inventivo con respecto a
las ensefianzas de los documentos D1, D2 6 la combinacion de ambos, cumpliendo a
cabalidad con las disposiciones de patentabilidad establecidas en el articulo 18 de la
Decision 486 de 2000,

5. CONCLUSION

De conformidad con las modificaciones realizadas en el capitulo reivindicatorio de la
solicitud de patente en cuestion, asi como teniendo en cuenta los argumentos técnicos
presentados para demostrar el inequivoco caracter inventivo que presenta la novedosa
composicién farmacéutica revelada por el solicitante y el sorprendente aporte al estado
de la técnica proporcionado, es completamente claro que se han superado las objeciones
expuestas por el sefior Examinador, y por lo tanto, dicha solicitud es merecedora del
privilegio de patente solicitado.

6. Anexo al presente memorial me permito presentar:

(i) Copia del nuevo capitulo reivindicatorio, el cual estd compuesto por 2
reivindicaciones y reemplaza al actualmente presentado;

(ii) Copia del articulo "Reginster et al., Ann Rheum Dis., 2006, 65: 654-661."; y
(iii) E. Solomon; "Ibandronate Treatment for QOsteoporosis: Rationale, Preclinical,

and Clinical Development of Extended Dosing Regimens”; Current Osteoporosis Reports;
2006; 4 (1); 14-20.
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En vista de lo anterior, ruego a usted proceder a estudiar nuevamente la solicitud a

la luz de los argumentos presentados y conceder el privilegio de patente solicitado.

Sefor Superintendente,
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REIVINDICACIONES

1. Un medicamento para administracién oral caracterizado

porgque es un comprimido recubierto por una pelicula, en

donde el niicleo del comprimido comprende:

+ 150 mg de &cido ibandrénico o una sal farmcéuticamente
aceptable del mismo; v,

« uno © mas excipientes farmacéuticamente aceptables
seleccionados del grupo conformado  por: lactosa,
polivinilpirrolidona, celulosa microcristalina,

crospovidona, &cido estearico y didxido de silicio;

y en donde el recubrimiento del comprimido comprende uno o
mag excipientes farmacéuticamente aceptables seleccionados
entre el grupo conformado por: hidroxipropil metilcelulosa,

diéxido de titanio, talco y polietilenglicol 6000.

2. E]1 medicamento de acuerdo con la reivindicacidén 1, en
donde la sal farmacéuticamente aceptable del &cido

ibandrénico es la sal monosdédica del &acido ibandrénico

monohidrato.




Downloaded from ard.bmj.com on 9 February 2009

Efficacy and tolerability of once-monthly oral
ibandronate in postmenopausal osteoporosis:
2-year results from the MOBILE study

J-Y Reginster, Silvano Adami, Peter Lakatos,' Maria Grennwald, Jan J Stepan, Stuart

L Silverman, Claus Christiansen, Lucy Rowell, Nicole Mairon, Bernard Bonvoisin,
Marc K Drezner, Ronald Emkey, Dieter Felsenberg, Cyrus Cooper, Pierre D Delmas

and Paul D Miller

Ann Rheurn Dis published online 8 Dec 2005;
doi:10.1136/ard.2005.044958

Updated information and services can be found at:
http://ard.bmj.com/cgi/content/abstract/ard,2005.044958v1

These include:

Data supplement  ‘ltalian translation”

http://ard.bmj,com/cgi/content/full/ard.2005.044858/DC1
. References

Rapid responses  You can respond to this article at:
http://ard.bmj.com/cgifeletter-submit/ard,2005.044958v1

8 online articles that cite this article can be accessed at:
http://ard. bmj.com/cgi/content/abstract/ard. 2005.044958v1 #otherarticles

Email alerting  Receive free email alerts when new articles cite this article - sign up in the box at the
service top right corner of the article

Correction A correction has been published for this article. The contents of the correction have
been appended to the original article in this reprint. The correction is also available
online at:
hitp://ard.bmj.com/cgi/content/full/67/2/280

Notes

Online First contains unedited articles in manuscript form that have been peer reviewed and
accepted for publication but have not yet appeared in the paper journal (edited, typeset versions
may be posted when available prior to final publication). Online First articles are citable and
establish publication priority; they are indexed by PubMed from initial publication. Citations to
Online First articles must include the digital object identifier (DOIs) and date of initial publication.

To order reprints of this article go to:
http:/fjournals.bmj,com/egifreprintform

To subscribe to Annals of the Rheumatic Diseases go to:
http://journals.bmj.com/subscriptions/



. Downloaded from ard.bmj.com on 9 February 2009
ARD Online First, published on December 8, 2005 as 10.1136/ard.2005.044958

Extended report

Efficacy and tolerability of once-monthly oral ibandronate in postmenopausal
osteoporosis: 2-year results from the MOBILE study v

J-Y Reginster, S Adami, P Lakatos, M Greenwald, J J Stepan, S L Silverman, C Christiansen, L
Rowell, N Mairon, B Bonvoisin, M K Drezner, R Emkey, D Felsenberg, C Cooper, P D Delmas, P

D Miller

Authors’ affiliations

J-Y Reginster, University of Liége, Liege, Belgium

$ Adami, University of Verona, Verona, ltaly

P Lakatos, Semmelweis University Medical School, Budapest, Hungary

M Greenwald, Desert Medical Advances, Palm Desert, CA, USA

J J Stepan, Charles University School of Medicine, Prague, Czech Republic

S L Silverman, Cedars Sinai Medical Center, Los Angeles, CA, USA

C Christiansen, Center for Clinical and Basic Research, Ballerup, Denmark

L Rowell, N Mairon, B Bonvoisin, F. Hoffmann-La Roche Lid, Basel, Switzerland

M K Drezner, University of Wisconsin, Madison, W1, USA

R Emkey, Radiant Research, Wyomissing, PA, USA

D Felsenberg, Charité-University Medicine Berlin, Campus Benjamin Franklin, Free University
and Humboldt-University, Berlin, Germany

C Cooper, MRC Epidemiology Resource Centre, University of Southampton, Southampton, UK
P D Delmas, Claude Bernard University and INSERM Research Unit 403, l.yon, France

P D Miller, Colorado Center for Bone Research, Lakewood, CO, USA

Corresponding author .
Professor Jean-Yves Reginster

Unité d’Exploration du Metabolisme de I'Os et du Cartilage
CHU Centre Ville

Liége

Belgium

E-mail: jyreginster@ulg.ac.be

Keywords: monthly, ibandronate, osteoporosis, bisphosphonate, non-inferiority

The Corresponding Author has the right to grant on behalf of all authors and does grant on
behalf of all authors, an exclusive licence (or non exclusive for government employees) on a
worldwide basis to the BMJ Publishing Group Lid to permit this article (if accepted) to be
pubtished in ARD and any other BMJPGL products and sublicences such use and exploit all
subsidiary rights, as set out in our licence
(http://ard.bmjjournals.com/misc/ifora/licenceform.shtmt).

Page 1

Copyright Article author (or their employer) 2005. Produced by BMJ Publishing Group Ltd (& EULAR) under licence.



’Lcﬁ’_"\

Downloaded from ard.bmj.com on 9 February 2009

Background: Reducing bisphosphonate dosing frequency may improve suboptimal treatment
adherence and therefore therapeutic outcomes in postmenopausal osteoporosis. Once-monthly
oral ibandronate has been developed to address this issue. |

Objective: This 2-year analysis was performed to confirm the 1-year results and provide more
extensive safety and tolerability information for once-monthly dosing.

Methods: MOBILE, a randomised, phase lll, non-inferiority study, compared the efficacy and
safety of once-monthly ibandronate with daily ibandronate, which has previously demonstrated
vertebral fracture risk reduction versus placebo.

Results: 1609 postmenopausal women were randomised. Substantial increases in lumbar spine
bone mineral density (BMD) were observed in all arms: 5.0%, 5.3%, 5.6% and 6.6% in the daily
and once-monthly groups (50 + 50 mg, 100 mg and 150 mg), respectively. All once-monthly
regimens were confirmed at least as effective as daily, and in addition 150 mg was proven
superior (p<0.001). Substantial increases in proximal femur BMD (total hip, femoral neck,
trochanter) were observed; 150 mg produced the most pronounced effect (p<0.05 versus daily).
Independent of the regimen, most participants (70.5-93.5%) achieved increases above baseline
in lumbar spine or total hip BMD or both. Pronounced decreases in the biochemical marker of
bone resorption, sCTX, observed in all arms after 3 months, were maintained throughout. The
150 mg regimen consistently produced greater increases in BMD and sCTX suppression than
the 100 mg and daily regimens. Ibandronate was well-tolerated, with a similar incidence of
adverse events across groups.

Conclusions: Once-monthly oral ibandronate is at least as effective and well-tolerated as daily.
Once-monthly administration may further improve patient convenience and therapeutic
adherence, thereby optimising outcomes.

Page 2
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Osteoporosis is a chronic, age-related condition. Bone loss occurs without presenting symptoms
and is often only diagnosed as a result of a related fracture. An gstimated one in three women
will sustain an osteoporosis-related fracture in their lifetime." These fractures result in increased
disability and excess mortality. In 2003, the estimated total direct cost of osteoporosis-related
fractures in the European Union during the first year post-fracture was €25 billion.? In the USA,
the annual expenditure for care of osteoporotic fractures was estimated to be $17.5 billion in

2002 (adjusted from 1995 to 2002 dollars).’

Oral bisphosphonates produce clinically significant reductions in the risk of new vertebral
fractures*®and are the current mainstay of treatment for postmenopausal osteoporosis.
However, long-term treatment is required for optimal and sustained benefit.’ '° Long-term
adherence to any therapy, regardless of the disease, is known to be poor." Based on evidence
from other chronic diseases, ' it is expected that reducing the burden of administration by further
decreasing the dosing frequency of bisphosphonates may improve adherence.'® This is seen in
the significant advantage provided by weekly over daily dosing.”’"16 However, a growing body of
evidence suggests that real-world adherence with weekly oral bisphosphonates remains
suboptimal. Indeed, recent studies suggest that persistence rates with weekly bisphosphonates
at 1-year are less than 50%."“'® Poor therapeutic adherence results in: smaller decreases in
bone turnover, reduced bone mineral density (BMD) gains and a greater risk of fractures,'”*°

Ibandronate (Bonviva) is a potent, nitrogen-containing bisphosphonate that can be
administered with extended between-dose intervals.*® ' Ibandronate is approved for the
treatment of postmenopausal osteoporosis based on its demonstration of significant vertebral
antifracture efficacy when administered orally, either daily or intermittently with an extended
between-dose interval of >2 months, with a safety and tolerability profile similar to placebo.*> A
dose-response relationship has been demonstrated with once-monthly oral ibandronate, in a
randomised, double-blind, dose-finding, phase | study (Monthly Oral Pilot Study: MOPS), for
systemic exposure (area under the curve and maximum concentration) and reduction of bone
resorption;* confirming the feasibility of once-monthly oral ibandronate dosing.

On the basis of these positive studies, MOBILE (Monthly Oral iBandronate In LadiEs) a
randomised, phase Ill, non-inferiority study was initiated. MOBILE was designed to compare the
efficacy and safety of three once-monthly oral ibandronate regimens (50 + 50 mg {given on 2
consecutive days), 100 mg and 150 mg) with the efficacious and well-tolerated daily oral
ibandronate regimen (2.5 mg).*® The 1-year results indicated that all of the once-monthly
ibandronate regimens were at least as effective as the active comparator, daily ibandronate,
producing substantial increases in lumbar spine and proximal femur (total hip, femoral neck and
trochanter) BMD.?® Furthermore, the once-monthly regimens had a tolerability profile similar to
the daily regimen. The 1-year analysis also suggested a more pronounced effect for all efficacy
endpoints with the 150 mg once-monthly regimen versus the 2.5 mg daily and 100 mg once-
monthly regimens, with similar safety and tolerability.

The purpose of this prospective, 2-year analysis was to confirm the findings of the 1-year
efficacy analysis and to provide more extensive safety and tolerability information for once-
monthly ibandronate dosing.

Page 3
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PATIENTS AND METHODS .

Study design
MOBILE was a 2-year, randomised, double-blind, parallel-group, phase lil, non-inferiority study,

conducted in 65 centres in USA, Canada, Mexico, Brazil, Europe, Australia and South Africa,
The Institutional Review Boards of the participating centres provided ethical approval of the
study. The study was conducted in accordance with the principles of the Declaration of Helsinki
and Intemational Conference on Harmonisation Good Clinical Practice guidelines.

Study participants and medication
All study participants were ambulatory postmenopausal women, aged 55-80 years and at least

5 years since menopause, with osteoporosis (mean lumbar spine (L2-4) BMD T-score between
<—2.5 and >-5.0). Further details of the pre-specified inclusion and exciusion criteria have
previously been reported.® All participants provided written informed consent.

At enrolment, participants were randomised into one of four oral ibandronate treatment
groups, either 2.5 mg daily, 50 + 50mg once-monthly (single doses given on 2 consecutive
days), 100 mg once-monthly or 150 mg once-monthly. Participants also received daily or once-
monthly oral placebo to maintain blinding, plus daily elemental calcium (500 mg) and vitamin D
(400'1U) supplements. Participants were instructed to take their study medication following an
overnight fast (26 hours) and with 240 ml (80z) of plain water. They were then required to stay
upright and fast for at least 60 minutes after dosing.

Primary efficacy endpoint
The primary efficacy endpoint was the change (%) from baseline in lumbar spine (L2~4) BMD at
1 year, as measured by dual-energy X-ray absorptiometry (DXA) The results for the primary

efficacy endpoint have previously been reported.”

Secondary efficacy endpoints
Secondary efficacy endpoints included the change (%) from baseline in lumbar spine (L.2-4) and

proximal femur (total hip, femoral neck, hip trochanter) BMD at 2 years, as measured by DXA.
GE Lunar (Madison, WI, USA) or Hologic (Bedford, MA, USA) instruments were used when
performing DXA scans; scans were assessed by a central BMD reading centre (Synarc,
Portiand, USA). Responder analyses, defined as the percentage of participants maintaining or
achieving increases in lumbar spine BMD, total hip BMD or lumbar spine and total hip BMD
above baseline were performed. In addition, the proportion of patients achieving defined
increases in lumbar spine or total hip BMD (26% and >3%, respectively), previously associated
with vertebral® and non-vertebral® antifracture efficacy, was also prospectively evaluated.

The change (%) from baseline in serum concentrations of the biochemical marker of
bone resorption C-telopeptide of the a-chain of type | collagen (sCTX) was also measured at 2
years. Blood samples for sCTX assessments were taken immediately before the next scheduled,
once-monthly dose, after an overnight fast (26 hours), and between 8.00am and 10.00am. sCTX
levels measured in the once-monthly groups therefore represent the residual magnitude of
suppression at the end of the dosing interval. sCTX assays (Elecsys B-CrossLaps/serum, -
Elecsys 2010, Roche Diagnostic, Basel, Switzerland) were analysed at a central biomarker
laboratory (Synarc, Lyon, France). The proportion of patients responding to treatment with sCTX
reductions of 250% and 270% from baseline was also prospectively identified. The threshold of
50% corresponds with the least significant change (1.96 x square root of 2 x CV).?®

v
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Safety parameters
Adverse events were continuously monitored throughout the study. The relationship to treatment

and intensity of all adverse events was also assessed. Clinical vertebral and non-vertebral
fractures were identified symptomatically, confirmed radiographically and reported as adverse
events. Laboratory safety parameters were analysed at baseline and every 6 months thereafter.
Samples were processed at a centralised safety laboratory (MDS, Les Ponts de Baillet, France).

Randomisation
Eligible patients were stratified by centre and baseline BMD status prior to randomisation, to

ensure comparable distribution of baseline BMD across the treatment arms. Participants were
randomised using adaptive minimisation via a centralised ‘call in’ system (Interactive Voice
Response System, ClinPhone Ltd, Nottingham, UK).

Statistical analysis

Analysis populations

The per-protocol (PP) population was used as the primary analysis population for all efficacy
parameters as this is considered the most conservative approach to detecting actual differences
among treatments when performing a non-inferiority analysis.”” The PP population consisted of
all those participants in the intent-to-treat (ITT) population who had no major protocol violations
at baseline or during the first year of study. Major violations were categorised as: a baseline
lumbar spine (L2—4) BMD T-score >-2.5; poor compliance with treatment; unconfirmed
menopausal status; prohibited concomitant disease or treatment prior to study; lack of efficacy
data or reliable BMD data. If such violations occurred during year 2 then data from individual
visits were censored rather than the patient being completely excluded from the analysis.

The ITT population included all participants who were randomised, received at least one
dose of study medication and had at least one efficacy follow-up data point. To confirm the
robustness of the PP findings, analyses were also performed for all efficacy endpoints using the
ITT population. The safety population included all participants who received at least one dose of
study medication, including withdrawn participants, and had at least one follow-up assessment.

Analysis of primary efficacy parameter at 2 years and secondary efficacy endpoints

At 2 years, the change (%) from baseline in lumbar spine BMD with the once-monthly regimens
was compared with the daily regimen using a non-inferiority test. Non-inferiority margins for the
analysis of change (%) from baseline in lumbar spine BMD were based on 30% of the minimum
treatment effect observed between daily oral ibandronate and placebo after 2 years in a prior
clinical study (BONE).* On this basis, non-inferiority couid be concluded if the lower boundary of
the two-sided 95% ClI for the difference in the means between the once-monthly and daily
regimens was 2—1.3% at 2 years.

If non-inferiority was demonstrated for the primary efficacy parameter then superiority of
the once-monthly regimens to the daily regimen would be tested using analysis of variance,
controlling for geographic location and baseline BMD. Changes (%) from baseline in proximal
femur BMD and sCTX were summarised only, with 95% Cls for the difference in the mean BMD
and median sCTX values between the once-manthly and daily regimens calculated. The
percentage of participants responding to treatment was compared using a chi-squared test.

Analysis of safety variables

All adverse events reported throughout the 2-year study period were included in the safety
analysis. All of the observed adverse events were evaluated, on a per patient basis, by
standardised tabulation of the frequency and incidence rates.
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RESULTS

Patient disposition and baseline characteristics

In accordance with the original sample size calculation,® 1609 postmenopausal women were
randomised into the study. Patient disposition is summarized in figure 1. A total of 1291
participants completed 2 years of treatment, with 292 (18.1%) participants withdrawing from the
study. The majority of patients withdrew from the study during the first 3 months, regardless of

treatment group.

The number of participants included in the PP population was 1277; the main reasons for
excluding patients from the PP population, based upon 1-year data, were: non-compliance with
daily or monthly schedule (~17%), and no reliable BMD values (~6%). Data were also censored
for non-compliance with daily study medication (~8%) or the monthly dosing schedule during
year 2 (~7%). The number of participants included in the [TT population was 1572. Since, all
patients took both daily and monthly tabiets, these measures of compliance do not allow
conclusions on differences in therapeutic adherence.

Baseline patient characteristics, such as age, years since menopause, history of
fractures, bone turnover markers and lumbar spine BMD, were well balanced across the

treatment groups (table 1).

Table 1 Demographics (safety population; mean)

25mg 50 + 50 mg 100mg 150 mg
(n = 395) (n =396) (n=396) (n=396)

Age (years) 65.8 66.0 66.2 66.2
Weight (kg) 64.1 64.1 64.0 63.7
Height (cm) 157.1 157.4 157.3 158.0
Body mass index (kg/m?) 25.9 25.8 25.9 25.5
Time since menopause (years) 18.3 18.7 19.1 18.3
History of previous fractures (%)* 48.9 46.3 45.5 47.0
Lumbar spine (L2-L4) BMD (g/cm?) 0.755 0.755 0.756 0.754
Lumbar spine (L2-14) BMD (T —score) -3.28 -3.28 -3.27 ~-3.28
sCTX (ng/mi)’ 0.49 0.52 0.51 0.50
25-0H-D (ng/m!) : 25.7 24.4 25.1 247

“% of patients.
"Median value .

Efficacy analysis
Substantial increases in lumbar spine (L2-4) BMD were observed in all treatment arms (fig 2).
Compared with baseline, mean increases in lumbar spine BMD were 5.3% (95% ClI: 4.8, 5.9),
5.6% (95% Cl. 5.1, 6.1) and 6.6% (95% Cl: 6.0, 7.1) in the 50 + 50 mg, 100 mg and 150 mg
once-monthly groups, respectively, compared with 5.0% (95% CI: 4.4, 5.5) in the daily group. All
once-monthly regimens were prospectively proven non-inferior, and thus shown to be at least as
effective as the daily regimen (fig 3). Furthermore, 150 mg once-monthly was prospectively
proven superior to the daily regimen (p<0.001). A post-hoc analysis showed that, for mean
increase in lumbar spine (L2-4) BMD, the 150 mg once-monthly ibandronate group was also
statistically superior to the 100 mg once-monthly group (p=0.011).

The ITT analysis confirmed these findings; mean increases in lumbar spine (L2-4) BMD
were 5.3% (95% Cl: 4.7, 5.8), 5.3% (95% CI: 4.8, 5.8) and 6.4% (95% CI: 5.9, 6.9) in the 50 +
50 mg, 100 mg and 150 mg once-monthly groups, respectively, compared with 4.8% (95% CI:
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4.3, 5.3) in the daily group. All of the once-monthly regimens were non-inferior to the daily
regimen, and the 150 mg once-monthly regimen was superior (p<0.001). The 150 mg once-
monthly ibandronate group was also found, by post-hoc analysis, to be statistically superior to
the 100mg group for mean increases in lumbar spine (L2-4) BMD (p=0.003).

Large increases in proximal femur BMD (total hip, trochanter and femoral neck) were
also observed in all treatment arms (fig 2). As at the lumbar spine, the most substantial
increases in hip BMD were observed with the 150 mg regimen. From the 95% Cls for the
difierence between the means associated with the 100 mg and 150 mg regimens compared with
the daily regimen, it was concluded that both regimens produced superior increases in total hip,
femoral neck and trochanter BMD (p<0.05) (fig 2). Comparable findings were obtained from the
[TT analysis with substantial increases in proximal femur BMD reported for all ibandronate
treatment regimens. The results of the superiority analysis were replicated with the ITT
population, the one exception being the 100 mg regimen, which was not superior to the daily

regimen for increases in femoral neck BMD.

Independent of the ibandronate dosing regimen, lumbar spine BMD, total hip BMD or
both increased above baseline in most participants (70.5-93.5%) (fig 4). In the 150 mg once-
monthly oral ibandronate group response rates at 2 years were consistently over 87% for
increases in fumbar spine or total hip BMD above baseline, and were significantly greater
compared with the daily treatment group (ps0.004). A post-hoc analysis found the incidence of
responders with increases above baseline in lumbar spine BMD or lumbar spine and total hip
BMD in the 150 mg once-monthly treatment group to be significantly greater than in the 100 mg
once-monthly treatment group (p<0.01). .

Large proportions of patients also achieved target increases in lumbar spine (26%,; 35.4~
54.3%) or total hip (23%; 40.4-65.1%) BMD (fig 4). Overall, larger proportions of patients in the
once-monthly treatment arms achieved target increases in BMD compared with the daily arm,
with the highest responder rates consistently observed with the 150 mg regimen (p<0.05 versus

daily for all responder analyses; fig 4).

The incidence of responders to treatment was similar in the ITT analysis population; the
150 mg once-monthly treatment group had a statistically significant increase in the percentage
of patients with lumbar spine BMD, total hip BMD or both above baseline and with target
increases (lumbar spine 26%, and total hip 23%) compared with the 2.5 mg daily treatment

group (p=0.01).

In all of the treatment arms, the pronounced decreases in sCTX observed after 3
months® were maintained throughout the 2-year study period (fig 5). Compared with baseline,
median sCTX levels decreased by 56.1%, 60.5% and 67.7% in the 50 + 50 mg, 100 mg and 150
mg arms, respectively, compared with 61.5% in the daily group at 2 years.

The percentage of patients with a 250% decrease in sCTX from baseline was greater in
the 150 mg once-monthly treatment group (78.7%), than in the 50 + 50 mg (60.9%), 100 mg
(63.5%) and the 2.5 mg daily groups (65.6%, p=0.002). The proportion of patients with a 270%
decrease in sCTX from baseline follows the same pattern: 35.3%, 27.0%, 35.1% and 48.1% for
the 2.5 mg, 50 + 50 mg, 100 mg and 150 mg treatment groups respectively. A significantly
greater proportion of patients responded to the 150mg once-monthly regimen compared with the
daily regimen (p=0.006). The ITT population analysis found comparable results for both levels of
sCTX suppression.
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Safety parameters
A similar proportion of patients in the once-monthly and daily arms withdrew from treatment. The

numbers of withdrawals (not including deaths) due to adverse events were evenly balanced
across the treatment arms: 31 (8%), 42 (11%), 36 (9%) and 39 (10%) in the 50 + 50 mg, 100

mg, 150 mg and daily groups, respectively (fig 1).

The incidence of adverse events, drug-related adverse events and drug-related adverse
events leading to withdrawal was well-balanced across the treatment arms (table 2). The most
commonly reported adverse events, irrespective of relationship to treatment, were hypertension,
dyspepsia and arthralgia; occurring with similar frequency across the treatment groups, and
consistent with the population under study. A low rate of serious adverse events was observed.
Only eight treatment-related serious adverse events were reported during the 2-year study
period. These were: gastric ulcer (two cases), duodenal ulcer, erosive duodenitis, gastric ulcer
haemorrhage, gastritis haemorrhagic, melaena and liver disorder. Most adverse events were
considered unrelated to treatment and resulted in only a small number of patient withdrawals
(table 2). In total, six deaths occurred during the study period, two during the second year, all of
which were unrelated to treatment.

Table 2 Overall summary of safety (safety population; n [%])
2.5mg 50 + 50 mg 100 mg 150 mg
(n = 395) {n = 396) (n=396) (n=396)

Overall .
Any adverse event 302 (76.5) 313(79.0) 318(80.3) 317 (80.1)
Any drug-related adverse event 128 (32.4) 119 (30.1) 143 (36.1) 146 (36.9)
Any drug-related adverse event
leading to withdrawal 30 (7.6) 20 (5.1) 26 (6.6) 27 (6.8)
Any serious adverse event 38 (9.6) 54 (13.6) 65 (13.9) 45 (11.4)
Any drug-related serious adverse event 2 (0.5) 2(0.5) 3 (0.8) 1 (0.3)
Any drug-related serious adverse event
leading to withdrawal 1(0.3) 1(0.3) 0 1 (0.3)

Adverse events of special interest
Upper Gl adverse events 90 (22.8) 79 (19.9) 102 (25.8) 89 (22.5)
Clinical osteoporotic fractures 24 (6.1) 29 (7.3) 24 (6.1) 27 (6.8)

The incidence of upper gastrointestinal (Gl) adverse events was similar across the
treatment arms (20-26%; table 2) and events were generally mild to moderate in severity. The
number of participants reporting upper Gl events was slightly increased when considering only
those that were taking nonsteroidal anti-inflammatory drugs (NSAIDs) and/or aspirin at baseline
(23.6-31.2%). However, the incidence of upper Gl events was well balanced across the once-
monthly and daily arms. in particular, there was no evidence that treatment for 2 years with
once-monthly doses of 150 mg led to an increased incidence in upper Gl adverse events
compared with the other once-monthly or daily treatment groups.

The number of patients with diagnosed flu-like iliness considered by the investigator to
be possibly or probably related to treatment was 1 (0.3%), 4 (1.0%), 5 (1.3%) and 13 (3.3%) for
the 2.5 mg, 50 + 50mg, 100 mg and 150 mg groups, respectively. Such events were typically of
short duration (1—4 days), mild to moderate in intensity and associated with the first administered
dose only. None of the patients experiencing flu-like iliness during year 1 had a recurrence of
symptoms during year 2 of the study.
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The number of clinical osteoporotic fractures was similarly low across the treatment
groups (table 2). Overall, there were no clinically relevant changes in the mean haematology or
clinical chemistry values during treatment in either the daily or monthly treatment groups.

DISCUSSION
MOBILE is a randomised, double-blind, comparative, non-inferiority trial with the primary efficacy

endpoint defined as the change (%) from baseline in lumbar spine BMD after 1 year.?® The data
were analysed at 2-years to confirm the 1-year efficacy and safety findings, and to provide more
extensive information regarding once-monthly oral ibandronate for use in the treatment of

postmenopausal osteoporosis.

The 2-year analysis categorically confirms the findings and conclusions drawn from the
1-year result. ©® All of the once-monthly regimens produced substantial increases in lumbar spine
BMD and were shown by non-inferiority test to be at least as effective as the daily oral
ibandronate regimen at 1 and 2 years. As at 1 year, the increases in lumbar spine BMD
observed in the 150 mg treatment arm were prospectively proven to be superior to the daily

regimen (p<0.001).

In addition to spinal BMD, the once-monthly regimens produced significant increases in
proximal femur BMD (total hip, femoral neck and trochanter) by the end of the 2-year study
period, with the greatest gains observed with the 150 mg regimen (p<0.05). The 150 mg once-
monthly regimen consistently produced substantial improvementts in proximal femur BMD over
and above those observed with the daily regimen.

The increases in BMD are further supported by the marked decreases in sCTX observed
in all treatment regimens. Pronounced decreases in sCTX were observed as early as 3 months®
and were maintained throughout the 2-year study period. _

The pre-specified responder analyses consistently demonstrated that a significantly
larger proportion of postmenopausal women receiving 150 mg once-monthly ibandronate
achieve increases in lumbar spine and/or total hip BMD and decreases in sCTX of a defined
magnitude after 2 years compared with the daily regimen. This is particularly important :
considering that increases in vertebral BMD and decreases of biochemical markers of bone are
both independently predictive for antifracture efficacy.® %  *

Following the second year of therapy, the safety profile of the daily and once-monthly
regimens was demonstrated to be favourable and consistent with that reported after 1 year. 2° Al
ibandronate regimens were generally well-tolerated, with a similar incidence of adverse events
and serious adverse events across the treatment groups. No upper Gl safety and tolerability
concerns were identified; the incidence rates were low and comparable across the once-monthly
and daily treatment arms, and no clinically relevant imbalances were observed even in patients
receiving concomitant NSAIDs and/or aspirin. The 2-year results furthermore confirmed a low
incidence of flu-like iliness, of similar magnitude to that observed with other oral
bisphosphonates,? * with events being of short duration and most frequently associated with
the initial administration only. Overall, no relevant differences in safety and tolerability were
observed between the once-monthly and daily regimens. The findings of the overall safety and
tolerability analysis are fully aligned with the favourable profile for oral ibandronate observed in
prior clinical studies, in which a safety profile similar to placebo was observed, independent of

the dosing regimen.*

Page 9



Downloaded from ard bmi.com on § February 2009

For all efficacy endpoints, the 150 mg once-monthly regimen provides additional benefits
versus the daily and 100 mg once-monthly regimens, without compromising safety and .
tolerability. A relative risk reduction in the incidence of new vertebral fractures of 62%,
associated with significant increases in lumbar spine and suppression of bone turnover markers,
has been demonstrated for daily oral ibandronate.*® The 150 mg once-monthly regimen studied
in MOBILE provided marked gains in lumbar spine BMD and decreases in sCTX over and above
those demonstrated with the daily oral regimen.

A once-monthly oral ibandronate regimen may provide further benefits through potentially
greater treatment adherence. The recently reported strong patient preference for a once-monthly
bisphosphonate dosing regimen'® is expected to translate into improved therapeutic adherence
and suggests that once-monthly ibandronate dosing could provide additional adherence benefits
over current dosing strategies, such as weekly. Improved adherence with once-monthly
ibandronate may translate into enhanced outcomes. Once-monthly ibandronate is likely to
provide an effective and patient-friendly treatment option in postmenopausal osteoporosis.
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FIGURE LEGENDS

Figure 1 Patient disposition.

Figure 2 Change (%) from baseline in lumbar spine and proximal femur BMD at 2 years (PP;
mean [95% CI]).

Figure 3 Forest plot of the difference in the means (95% CI) of the mean change (%) from
baseline in lumbar spine (L2-4) BMD between the once-monthly and daily oral ibandronate
regimens after 2 years (PP), demonstrating that all once-monthly regimens are non-inferior to
the 2.5 mg daily dose regimen.

Figure 4 Participants (%) considered responders to daily or once-monthly oral ibandronate (PP).

Figure 5 Time course of median (95% Cl) change (%) from baseline in sCTX (PP).
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Corrections

There was an error in table 1 of an article published in the May
2006 issue (Reginster J-Y, Adami 5, Lakatos P, Greenwald M,
Stepan JJ, Silverman SL Efficacy and tolerability of once-
monthly cral ibandronate in postmenopausal osteoporosis: 2
year results from the MOBILE study. Amn Rheum Dis
2006,65:654-661). In the header row of table 1 “50 + Smg
monthly (n=396)" should read “50 + 50mg monthly
(n = 396)".

Ann Rheum Dis 2008:67:280. doi:10.1136/ard.2005.044958 corr1

An error occurred in table 1 of a paper published in the May
2007 issue (de Jager W, Hoppenreljs PAH, Wulffraat NM,
Wedderburn LR, Kuis W, Prakken BJ. Blood and synovial fluid
cytokine signatures in patients with juvenile idiopathic arthri-
tis: a cross-sectional study. Aun Rheum Dis 2007,66:589-98). The
correct table is available online at http://ard. bmj.com/contents/
vol67/issuel,

. Ann Rheum Dis 2008;67:280. doi:10.1136/ard.2006.061853.corr1

280

Furst DE, Breedveld FC, Kalden JR, Smolen |5, Burmester GR,
Sieper ], et al. Updated consensus staternent on biological agents
for the treatment of rheumatic diseases, 2007. Ann Rheum Dis
2007;66(Suppl 111):1ii2-22

This article mistakenly identifies all three anti-TNF agents
(adalimumab, etanercept and infliximab) as having approval for
the indication of juvenile idiopathic arthritis of the polyarticular
type. Currently only etanercept holds this indication. The cited
references to support the statement (refs 60-62) are all
publications concerning etanercept.

Ann Rheum Dis 2008:67:280. doi:10.1136/ard.2007.081430.corr1

The authors of the article “Long-term follow-up results after
autologous haematopoietic stem cell transplantation for severe
systemic sclerosis” published in Aun Rheum Dis 2008;67.98-104
should have been listed in the following order: M C Vonk, Z
Marjanovic, F H ] van den Hoogen, S Zohar, A V M B
Schattenberg, W E Fibbe, ] Larghero, E Gluckman, F W M B
Preijers, A P ] van Dijk, ] ] Bax, I Roblot, PL C M van Riel, ] M
van Laar, D Farge. The error is regretted and a corrected version
of the pdf will be published online: http://ard.bmj.com/cgi/
content/full/ard.2007.071464/DC1

Ann Rheun Dis 2008;67:280. doi:10.1136/ard.2007.071464.com

Ann Rheum Dis February 2008 Vol 67 No 2



Ibandronate Treatment for
Osteoporosis: Rationale, Preclinical,
and Clinical Development of
Extended Dosing Regimens

Solomon Epstein, MD

Corresponding author

Solamon Epstain, MD

Mount Sinai Medical Center, One Gustave Levy Place,
New York, NY 10029, USA.

E-mail: bonedocsol @aol.com

Current Osteoporosis Reports 2006, 4:14-20
Current Science lnc. 155N 1544-1873
Copyrigh. © 2006 by Current Science Inc.

Ibandronate is a potent nitrogen-containing bisphospho-
nate available as a once~-monthly oral formulation for the
treatment and prevention of osteoporosis. Preclinical
experiments with estrogen-depleted rats, dogs, and mon-
keys demonstrated the efficacy of daily and intermittent
ibandronate dosing, Initial clinical trials explored the opti-
mal dosing regimens for oral administration in humans.
The Qral lbandronate Osteoporosis Vertebral Fracture
Trial in North America and Europe (BONE) and Manthly
Oral Ibandronate in Ladies (MOBILE) trials demonstrated
that fong-term daify and intermittent administration of
ibandronate was efficacious for increasing bone min-
eral density, reducing markers of bone turnover, and
preventing fractures, while maintaining bone quality.
These preclinical and chinical ibandronate trials provided
progressive evidence that a simple, long interval dosing
regimen could offer efficacy and safety comparable with
currently available bisphosphonates. It is anticipated that
once-monthly ibandronate may have a positive ilnpact on
patient adherence, and ultimately, on fracture protection
in osteoporotic women,

Introduction

Bone mass is maintained as part of a balance between
hone formation and resorption. In patients with post
menopausal osteoporosis (PMQ), tesorption exceeds
formation, resulting in reduced bone mass and a dete-
rioration of bone microarchitecture. Bisphosphonates, at

" clinically relevant doses, have been shown 10 reduce the

rate of booe loss, increase bone mineral density (BMD),
and reduce fracture risk [1].

The chemical structure of bisphosphonates is similar
to that of inorganic pyrophosphate; however, bisphospho-
nates have a phosphorous- carbon-phosphorous backbone.
Their high affinity for bone is due to a hydroxyl group at
the R' position that binds to Ca* ions in hydroxyapatite
bone mineral surfaces at sites of osteoclast activity |2]. The
antiresorptive potency of individual bisphosphonates is
determined by their R? side chain constituents [3].

Radio-labeled molecules were used to demonstrate
that bisphosphonates are internalized by osteoclasts
14,5]. Once inside the osteoclasts, bisphosphonates con-
taining nitrogen in the moiety at the R? position inhibit
osteoclast function predominantly through inhibition
of farnesyl pyrophosphate (FPP) synthase, an enzyme of
the mevalonate pathway [2]. Inhibition of FPP synthase
prevents prenylation of small GT'Pases such as mem-
bers of the Ras, Rho, Rab, Rac, and Cdcd2 subfamilies
[2]- This, in turn, disrupts a variety of celi processes
important for osteoclast function, including cytoskel-
etal rearrangement, membrane ruffling, and intracellular
vesicle trafficking, resuliing in osteoclast apoptosis [2,6].
Osteoclast apoptosis is not necessary for inhibition of
bone resorption [7#}. Bisphosphonates also affect bone
tormation, mainly through reduction of activation fre-
quency, as evidenced by a reduction in bone formation
surfaces [8-10], but this occurs to a lesser extent than
resorption [ 1]. The net result of bisphosphonate adminis-
tration is a gain in BMD.

The duration of bisphosphonate action is dependent
on a combination of factors, notably potency, dose,
dosing interval, and bone turnover rate {11e=]. It has
been proposed that differences in the degree to which
a bisphosphonate binds 10 bone are responsible for the
varying persistence of s skeletal actions, affecting
potency and duration of action 112,12}, However, this
may not be the case and the potency of inhibition of the
FPP synthase systemy is considered to be a predominant
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factor [2,13]. To facilitate intermittent dosing, a bisphos-
phonate must be biologically active in sufficient quantity
to inhibit bone turnover for the entire between-dose
interval and potent enough to maintain dosing within a
range that is well tolerated but still effective [14].

Ibandronate is a highly potent, nitrogen-containing
bisphasphonate. The tertiary nitrogen group in the R?
side chain position, coupled with the hydroxyl group in
its R lateral chain, renders ibandronate approximately
two-fold, 10-fold, 50-fold, and 500-fold more potent than
risedronate, alendronate, pamidronate, and clodronate,
respectively, as measured by boue resorption inhibitory
activity in the arotinoid assay in rats [15]. As mentioned
previously, potency is an important factor in the devel-
opment of simplified dosing regimens with extended
between-dose intervals. In this paper the preclinical evi-
dence for extended dosing along with recently published
clinical trial data in which the therapeutic advantages of
ibandronate, hypothesized during the drug development
process will be reviewed.

Preclinical Data

The World Health Organization has acknowledged the
value of preclinical studies in the development of osteo-
porasis drugs [16]. Currently available bisphosphonates,
notably alendronate, risedronate, and zoledronate, have
been extensively tested in animal models [8,17-25).
In ovariectomized rats and nonhuman primates, these
agents were shown to prevent bone turnover, while
increasing BMD [8,17-21]. Swudies in dogs have been
used to examine micro-damage accumulation and have
shown that long-term administration with pharmaco-
logic deses of these compounds does not negatively affect
bone quality [22-25].

Ibandronate efficacy has been demonstrated in four
animal models, rat, dog, monkey, and mini-pig (not
included in this review). Food and Drug Administration
(FDA) guidelines recommend that agents for the preven-
tion o1 treatment of osteoporosis be tested in two different
species, the ovariectomized rat and a second non-rat
model [26]. Ovariectomized rats are utilized because
the bone loss observed in this animal model is similar
to that experienced by postmenopausal women [27]. [n
botli groups, there is an increase in bone (urnover rate,
with an initial phase of rapid bone loss followed-up by a
period with a marked decrease, a higher degree of loss of
cancellous versus cortical bone, and a decrease in calcium
absorption [27]. Both rats and humans respond to treat-
ment with estrogen therapy, tamoxiten, bisphosphonates,
parathyroid hormone, calcitonin, vitamin D, and exei-
cise |27}, The main difference between the two species
is that rats do not undergo menopause during mid-life
followed-up by a period of accelerated bone loss [27]. In
addition, aged ovariectomized rats 8 months or older are
a more appropriate model of PMO than younger, actively

growing rats. By using older rats, ibandronate studies
eliminated potential confounding factors, including
hones that are still actively growing and age-dependent
metabolic activities |28s).

In an initial dose-ranging study, 8-month old ovariec-
tomized or sham-operated rats were treated immediately
after surgery with daily ibandronate in doses from 0.1
to 30.0 pg/kg or vehicle. tbandronate dose-dependently
inhibited bone loss, as measured by changes in the radio-
graphic density of the proximal metaphyses of the tibias
[28#]. The optimal dose {the lowest dose that was not
significantly different from the sham-operated solvent
control) was 1 pg/kg/d [28s]. Administering a loading
dose to attain an immediate steady-state level of drug,
did not affect the results [28+],

In an extension of the study described above, vary-
ing Lreatment regimens were administered over a period
of 20 to 22 weeks, such that the wotal cumulative dose
pet ovariectomized animal equaled 154 pg/kg [28¢]. The
between-treatment intervals were derived by taking into
account the bone remodeling time in rats and findings
that the effects of a single dose of ibandronate lasted 2 to 3
weeks in a madel of retinoid-stimulated bone destruction
[15]). The therapy-free intervals were chosen to be one,
two, or three times the length of the bone turnover cycle
in rats |[28¢}, Animals received 1 week “on” treatment,
followed-up by a therapy-free interval of 2, 4, or 6 weeks
128#]. Afier completing the required number of cycles,
the rats received an additional week "on” treatment.
The radiographic densities of femurs from all groups of
treated animals remained equivalent to those of sham-
operated controls [28e]. This pivotal study demonstrated
that the interval between doses could exceed estimated
bone turnover time while maintaining efficacy.

In a follow-up study, 8-month old ovariectomized or
sham-operated rats were treated, 10 weeks after surgery,
with daily subcutaneous ibandronate (0.2 1o 25 ug/kg) or
intermittent ibandronate {25 or 125 pg/kg every 25 days)
for 12 months [29}. The 10-week post-surgery interval
allowed for substantial bone loss to accumulate prior to
wreatment. Concentrations of ibandronate in bone were lin-
ear with respect to dose, suggesting linear kinetics within
the range administered. The skeletal upiake of ibandronate
was related to total dose, regardless of administration
schedutle. Dose-dependent increases were seen in BMD,
trabecular bone volume and wrabecular number, load to
failuve, and yieid loads in long bones and vertebrae [29].

As part of a long-term safety study, 6-week old female
and male Wistar rats were given vehicle or 3, 7, or 15 mg/kg/d
of ibandronate orally by gavage for 104 weeks. Compres-
sive strength, BMD, and stiffness were significantly higher
in ibandronate-treated versus vehicle-treated rats [30].
The doses of ibandronate given to the rats in this study far
exceeded doses given in earlier studies to simulate long-term
therapy. Lifelong administration ol ibandronate increased
BMD and maintained or improved bone quality [30].
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Concerns have been discussed relating to long-term
administration of bisphosphonates and the theoretic pos-
sibility the chronic reductions in bone turnaver may result
in accumulation of micro-fractures, normally repaired by
bane termodeling, which could cause bone fatigue frac-
tures [31]. Evidence supporting this concept was reported
in a study involving long-term administration of etidro-
nate in dogs [10]. In contrast, the ibandronate safety
study in rats found significant increases in ultimate load
and stress values with long-term ibandronate treatment
[30]. The results indicate that micro-fracture accumula-
tion and reduced compressive strength of vertebral bodies
did not occur in the rat preclinical teials {30].

In addition to rats, dose-resporse osteoporosis preven-
tion studies with ibandronate were performed in dogs.
Ovariohysterectomized (OHX) dogs were injected subcu-
taneously with vehicle or ibandronate doses ranging from
0.1 to 100 pg/kg/d for 1 month |32]. The dogs given vehi-
cle exhibited a significant decrease in bone volume within
1 month of OHX surgery [32]. Ibandronate, in doses of
greater than or equal to 1 pg/kg/d, was required to prevent
bone loss [32]. No adverse effects on bone structure, for-
mation, or resorption were seen in sham-operated dogs
receiving ibandronate at doses of 1 pg/kg/d [32].

In a second study that examined osteoporosis treat-
ment in dags, ibandronate was administered daily and
intermittently for 1 year to OIIX dogs 4 months after
surgery (to allow for development of bone loss) [33).
Dogs on the intermittent ibandronate dosing regimen
received the same cumulative dose as dogs receiving
the highest continuous daily dose (3640 pg/kg/d) [33].
Dogs were monitored for 12 months after initiation of
treatment. Tbandronate (14 pg/kg/d or intermittently
dosed) completely reversed bone loss, as measured by
bone volume, to levels similar to baseline values [33].
Intermittent dosing in this study did not significantly
reduce or suppress bone turnover as determined by
histomorphometry and bone mineral properties as mea-
sured by Fourier-iransform infrared macrospectroscopy
[33]. It was theorized that the 65 pg/kg/d intermittent
dose would be sufficiently potent 1o suppress bone
resorption while allowing more bone to form during the
treatment-free periods [33).

In a study using a dog model developed to simulate
fracture repair, 24-month old dogs received daily ibandro-
nate, intermittent dosing of ibandronate with 2- 10 6-week,
dose-free intervals, or vehicle for 36 weeks [34]. Animals
in the active dosing regimens all received the same total
dase of ibandronate over the entire treatment period (252
pg/kg over 36 weeks) [34]. In week 27 or 28, tiny holes
weie drilled in the left tibia, and a bone marrow ablation
was performed on the ipsilateral temur |34]. thandronate
administration did not quansitatively or qualitatively affect
the initial stage of bone repair healing and it did not affect
the activation of cortical remodeling that occurs during
the second stage of fracture healing {34].

{bandronate was tested further in non-human primates,
which are the most similar to humans as they have similar
reproductive hormone patterns and menstrual cycles.
Ovariectomized monkeys are considered the best model
for studying the efficacy of anti-osteoporotic drugs
[16]. After ovariectomies, cynomolgus monkeys exhibit
changes in bone mass and turnover similar to what is
observed in postmenopausal women [35,36].

In dose-ranging osteoporosis prevention studies in
monkeys, 66 ovariectomized or sham-operated monkeys
were given intravenous bolus injections of placebo or 10,
30, or 150 pg/kg of ibandronate at 30-day intervals for
16 months [16,37,38]. Doses were chosen based on the
rat and dog studies and were meant to represent a subop-
timal dose, the optimal effective dose, and five times the
optimal dose |38]. Suboptimal dosing (10 pg/kg) of iban-
dronate only partially prevented OVX-induced effects
[37]. Thirty pg/kg of ibandronate prevented osteopenia,
while 150 pg/kg of ibandronate increased bone mass
(imeasured by dual-energy x-ray absorptiometry [DXA]
bone densitometry) and improved bone strength at the
spine and femoral neck {measured by biomechanical
testing of lumbar vertebrae—compression, whole ulnae
in 3-point bending, and femoral neck strength), without
having a negative effect on bone quality [37].

This was the first non-human primate study to use
a bisphosphonate dosing schedule resembling a clini-
cal regimen [11ee,37]. Consequently, clinical trials with
bolus intravenous administration of ibandronate every
3 months were initiated [39]. Data from monkeys were
consistent with results obtained in phase 11 clinical tri-
als [37-39]. Intravenous bolus injections of ibandronate
every 3 months increased lumbar spine BMD by 5.2%
after 12 months in postmenopausal women (2 mng) and
approximately 4% in moukeys (eight monthly doses of
150 pg/kg/dose) |37,39].

Overall, the results from animal studies indicated
that oral gavage, subcutaneous, or intravenous admin-
istration of ibandronate with extended dosing intervals
reduced bone turnover, increased BMD, and maintained
bone quality. Findings with all three species were con-
sistent—ibandronate had a dose-dependent effect on
BMD in estrogen-depleted animals. 'The optimal dose of
ibandronate in rats, dogs, and monkeys was 1 pg/kg/d
administered subcutaneously [28+,32,33,37].

Preclinical studies also demonstrated that bone
quality was maintained with long-term administration
of ibandronate, [30,33,34,37] a finding that is necessary
for long-lerm safety. In rats receiving ibandronate for 104
weeks, bone guality was maintained or improved [30}.
In both studies of OHX dogs receiving daily or intermit-
tent ibandronate for 1 year and ovariectomized monkeys
treated with monthly injections of ibandronate for 16
months, histornorphomeiric analyses demonstrated
that bone structure remained normal {33,37]. The dem-
onstrated efficacy of ibandronate for the prevention and
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treatiment of osteoporosis in animal models, coupled
with maintenance of bone gquality, provided the basis
for the development of intermittent dosing regimens in
clinical trials.

Phase [ and IT Studies

Phase [ and Il trials were aimed at determining the opti-
mal dose and dosing frequency. Based on initial tests in
rats comparing ibandronate with other bisphosphonates,
the predicted active dose of ibandronate in humans was
estimated to be approximately 0.8 to 1.0 mg/day [15].

The estimated range was expanded, and a placebo-
controlled, dose-finding study was performed in which
womenreceived ibandronateindosesfrom0.25105.0mg/d
for 12 months [40]. thandronate 2.5 mg/d was deter-
mined to be the most effective dose (similar treatment
effects were observed in patients receiving 5.0 mg/d) [40].
Oral daily ibandronate reduced bone turnover markers,
increased total body bone mineral content, and signifi-
cantly increased BMID at the lumbar spine, total proximal
ternur, trochauter, and femoral neck [40].

Similar results were seen in a separate study in which
daily dasing was compared with intermittent dosing (2.5 mg
of oral ibandronate daily or 20 mg oral ibandronate every
other day for the first 24 days out of every 3 months) [41].
Significant reductions in bone markers of resorption and
formation were observed and maintained throughout the
study {41]. Daily and intermittent dosing led to similar
nuineric increases in ML at the lumbar spine, total hip,
trochanter, and femoral neck after 2 years {41].

A review of three ibandronate phase Il studies noted
that the efficacy achieved with ibandronate was similar
regardless of treatment regimen, whether administered
orally 2.5 mg daily, orally 20 mg every other day for 12
doses every 3 months, or intravenously once every 3
months [42]. There were comparable increases in BMD
and significant reductions in biochemical markers of
bone turnover with all three regimens tested [39-41].

Findings in phase I and Il clinical wrials served as the
basis for the development of phase 111 studies such as the
Oral Ibandronate Qsteoporosis Vertebral Fracture ‘Trial
in North America and Europe (BONE) and the Monthly
Oral {bandronate in Ladies (MOBILE) trials, which evaiu-
ated daily and intermitient dosing ibandronate regimens
in posumnenopausal women.

BONE Study

The BONE trial was a 3-year, randomized, double-blind,
placebo controlled, parallel-group study, and the only
ibandronate trial to date with a fracture endpoint. Post-
menopausal women {n = 2946) with a BMD 'I'score of
-2.0to -5.0 in at least one vertebra (L1-L4) and one to four
prevalent vertebral fractures (f4-14) received placebo or
oral ibandronate 2.5 mg daily or 20 mg every other day

Figure 1. BONE study: incidence of new vertebral fractures after
3 years for patients dosed with daily and intermitient ibandronate
and placebo.

for 12 doses every 3 months |43¢]. The primary endpoint
of the study was the rate of new morphometric fractures
with 3 years of treatment. Secondary measures included
the rate of new or worsening vertebial fractures, clinical
vertebral fractures, and clinical osteoporotic nonvertebral
fractures, BMD changes at the lumbar spine and proximal
temur, changes in levels of bone resorption and formation
markers, and changes in height [43e],

Rate of new vertebral (ractures was reduced in patients
taking daily ibandronate (4.7%]) and interinittent ibandro-
nate (4.9%), compared with placebo (9.6%) (Fig. 1) [43+].
‘This corresponds 1o a reduction in the risk for new verte-
bral fractures of 52% (P = 0.0001) and 50% (I’ = 0.0006)
for daily and intermittent dosing, respectively [43e].
Reductions in the incidence rates of new clinical vertebral
fractures were 2.8% for daily and intermittent ibandronate
dasing, compared with 5.3% for the placebo group [43e];
relative risk reduction of 499% for daily dosing, and 48%
forintermitient dosing {43¢]. [n a post hoc analysis, it was
determined that in higher-risk patients (baseline fernoral
neck BMD T-score of < -3.0), there was a reduction in the
relative risk for nonvertebral fractures of 69% (P = 0.013)
and 37% (P = 0.22) for daily and intermittent dosing,
respectively. Significantly more height loss was observed
in patients receiving placebo {5.6 mm) versus 3.9 mm
(P = 0.0005) for daily and 4.7 mm (P = 0.0144) for inter-
mittent dosing. Increases in lumbar spine BMD of 6.5%,
5.7%, and 1.3% were observed for daily, intermittent
dosing, and placebo, respectively [43#]. Total hip BMD
increased by 3.4% and 2.9% in the daily and intermittent
dosing groups, respectively, while there was a net loss of
0.7% in the placebo group [43+]. Femoral neck BMD was
increased by 2.8% and 2.4% in the daily and intermittent
dosing groups, respeciively, with a net loss of 0.6% in the
placebo group [43#]. Trochanter BMD increased by 5.5%,
5.2%, and 0.2% in the daily, intermittent, and placebo
groups, respectively [43e].

Within 3 months and throughout the 3-year study,
there were significant reductions in bone resorption and
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Figure 2. MOBILF study: changes from
haseline in fumbar spine bone miineral density
for patients treated with daily and intermillent
ibandronate at 2 years,

formation markers in patients on both ibandronate treat-
ment regimens versus placebo. C-telopeplide of type 1
collagen (CTX)/creatinine and N-tefopeptide of type |
collagen (NTX)/creatinine were reduced by 65.3% and
68.3% in the daily dosing group and 52.7% and 59.2% in
the intermittent dosing group (P < 0.001 for both groups
vs the placebo group) [44). Levels of osteocalcin were
reduced by 35.8% in the daily dosing group and 40.9% in
the tuteritient dosing group versus 2.1% in the placebo
graup (P < 0.001 for both ibandronate groups) [44].

A histomorphometric evaluation of a subgroup of
patients {rom the BONE study assessed bone quality and
architecture [45]. Patients underwent a transiliac bone
biopsy at month 22 or 34 of treatment. In ail cases, newly
formed trabecular bone retained its structure with no
indications of woven bone, marrow fibrosis, or signs of
cellular toxicity [45]. A qualitative assessment found no
impairment in bone matrix mineralization [45].

The BONE clinical trial demonstrated for the first time
that significant fracture efficacy could be achieved with an
intermittently administered bisphosphonate. While the
study demonstrated that intermitient dosing was possible,
the dosing regimen used in the study was not practical.
The MOBILE study was initiated to examine efficacy with a
more simplified dosing regimen (once monthly).

MOBILE Study

'The MOBILE trial was a 2-year, randomized, double-blind,
parallel-group, noninferiority, phase 11 ibandronate
study and was the first bisphosphonate trial to evaluate a
monthly oral regimen. Postmenopausal women (n = 1609)
55 to 80 years of age with osteoporosis (tmean lumbar
spine [L.2-L4] BMD T-scores of -2.5 to -5.0) were included.
$3aseline assessments for the presence of vertebral frac-
tures were not performed in this trial.

Upon enroiliment, participanis were randomized to one
of four ibandronale treatment groups—-2.5 mg daily, 50+50
mg once-nonthly (50-mg dose given for 2 consecutive
days), 100 mg once-monthly, and 150 mg once-monthly.
Results from this study were analyzed after 1 and 2 years.

The primary efficacy endpoint was the percent increase from
baseline in lumbar spine BMD, as measured by DXA after |
year, Secondary endpoints included measurements of BMD
of the umbar spine and proximal femur (total hip, femo-
ral neck, trachanter) at 2 years. This information was used
to assess the proportion of patients achieving predefined
increases in the lumbar spine and total hip; measuremments
that have previously been identified as being associated with
antifracture efficacy [46,47]. Changes from baseline in serum
CIX (sCTX) concentrations were also measured at 3, 6, 12,
and 24 months.

After 1 year, lumber spine BMD increased in the
daily and monthly dosing groups |48e]. Noninferiority
was established, given that the lower boundary of each
one-sided 97.5% confidence interval was above the prede-
termined noninferiority margin for each comparison of a
monthly versus the daily dose {48e]. {laving demonstrated
noninferiority, further testing was performed, which con-
firmed that the monthly dosing regimens and the 150-mg
dose in particular, were superior to daily dosing [48e].
Lumbar spine BMD measurements increased in all treat-
ment groups after 1 year. Numerically greater increases
were seen in the once-monthly treatment groups com-
pared with the daily dosing group. The largest increase was
seen in patients receiving 150 mg of ibandronate inonthly
(4.9% vs 3.9% for daily dosing) [48e]. Increases in BMD
were also seen in the proximal femur (total hip, femoral
neck, trochanter) measurements, with the largest increases
seen in the 150-mg dosing group (48], Decreases in sCTX
were comparable in the daily and once-monthly dosing
groups, 67.3% and 75.8% in the daily 2.5- and 150-mg
monthly arms, respectively [48e].

Preliminary analyses of data after 2 years confirm the
conclusions drawn from the lirst year’s data—monthly
ibandronate dosing is at least as eftective as daily dos-
ing for the ireatment of osteoporosis [48s]. Increases in
lumbar spine BMD were observed in the 150-mg once-
monthly and daily trearment groups (6.6% and 5.0%,
respectively) (Fig. 2) (Reginster, Unpublished data). This
represented au increase in BMID from the first year results.
Increases in proximal femur BMD {total hip, 4.2% and



2 5%; femoral neck, 3.1% and 1.9%; and trochanter,
6.2% and 4.0% for once-monthly and once-daily, respec
tively) were also observed. The decreases in sCTX, which
were observed after 3 months, were maintained.

Conclusions

The development of extended dosing regimens for
ibandronate was achieved through studies progressing
from nonprimates, to nonhuman primates, to humans.
Animal studies established that it was the cumulative dose
of ibandronate, irrespective of dosing regimen, which was
related to treatment effectiveness. These studies also dem-
onstrated that bone quality was not compromised with
long-term administraiion. The optimal subeutaneous dose
of ibandronate, as determined in animal studies, was the
equivalent of 1 pg/kg/d. Adjustments in dosing were made
in human studies, which utilized oral administration, to
account for the drug's low oral bio-availability.

Phase T and II studies determined the appropriate oral
dosing levels and demonstrated the efficacy of ibandro-
nate when administered using various intermittent dosing
schedules in humans. Phase HI trials, such as BONE and
MOBILE, confirmed the long-term efficacy of ibandronate
in humans with respect to multiple endpoints, includ-
ing BMD, bone turnover markers, fracture rates, and bone
uality. In the MOBILE study, the optimal dosage for once-
monthly administration was determined. Ibandronate (150
mg) is currently the only bisphosphonate approved by the
IDA for once-manthly oral dosing for the treatment and
prevention ol osteoporosis. Ibandronate is the first medica-
tion approved for monthly dosing of a chronic condition.

It remains a point of interest to delermine the limits
of the lengtli of the between-dose interval. Since osteo-
clasts have a half-life of 2 to 3 weeks, this was believed to
be the longest interval possible between bisphosphonate
dosing. Studies with ibandronate have demonstrated that
the dosing interval can be extended (o once-monthly and
heyond with maintenance of efficacy. It has been hypoth-
esized that ibandronate released when the bone surface it
is deposited on is resorbed may still be pharmacologically
active. The limits of the administered doses and between-
dose intervals have yet to be determined.

Results from a crossover trial evaluating patient prefer-
ences for once-weekly alendronate versus once-tnonthly
ibandronate demonstrated that the majority of patients
prefer the once-monthly regimen because it is “easier o
follow for a long time” (Emkey, Unpublished data}. Given
that approgimately 50% of patients treated for ostenporo-
sis remain adherent to therapy at 1 year [49,50], sirategies
must be advanced to support better adherence for women
with osieoporosis. While many factors umpact adherence to
bisphosphonates such as dosing frequency, difficalt to toler-
ate side effects, and complexity of the treatment protocol,
it is likely (hat the reduced medication burden offered by a
once-monthly formulation can have a positive impact.
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

Radicacion No. 04-096462
Clasificacion Internacional (IPC): A61K31/663
Concepto Técnico No. 02156

Patente de Invencion Patente de Modelo de Utilidad D

Via Nacional (]
Via PCT (fase nacional) Cap.| [ ] Cap. Il
No. Sol. Internacional PCT/EP03/04629

Fecha de Presentacion Internal. 02 de Mayo de 2003

Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de
la Decision 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados

PY A

Descripcidn: Folios: 61 a 103 como se radico inicialmente
Reivindicaciones: Folios 18 a 20 como se radicé inicialmente

Folios 51 a 52 modificadas en fase nacional

Folios 109 a 110 modificadas en fase nacional

Folios 170 modificadas en fase nacional
Prioridad: Folios: 1 e PN

10 de Mayo de 2002, EP, 02010136.6

Respuesta del solicitante: Folios: 93 a 123, 141 a 169, 171 a 190

2. Objeto de la invencion

 Titulo de la solicitud: “ACIDO BIFOSFONICO PARA EL TRATAMIENTO Y
PREVENCION DE OSTEOPOROSIS” Folio 1.

El objeto de la presente solicitud de patente de invencion consiste en el empleo de
los acidos bifosfonicos o las sales farmacéuticamente aceptables de los mismos,
especialmente el acido ibandrénico para la prevencion y tratamiento de la
osteoporosis.

El problema planteado en esta solicitud es la prevencidn o tratamiento de trastornos
caracterizados por un aumento patolégico de la resorcidon dsea.

Para solucionar este problema técnico la solicitud en estudio proporciona un
medicamento de un acido bifosfonicos o las sales farmacéuticamente aceptables de
los mismos.

e Clasificacion Internacional de Patentes (IPC): A61K31/663
3. Determinacién del Estado de la Técnica
Considerando que la fecha de presentacion de la primera solicitud de patente de la

cual se reivindica prioridad es: 13/11/2000 se encontraron los siguientes
documentos del estado de Ila técnica relacionados, que pueden afectar la
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patentabilidad del objeto de la presente solicitud:

o . Fecha de
N r Documento Titulo publicacién

“QOral pharmaceutical preparation 30/10/1997

D1 US 6,143,326 containing ibandronat”

“Process for the preparation of oral
D2 WO 00/21541 pharmaceutical compositions 20/04/2000
comprising biphosphonates”

7. Analisis de patentabilidad (articulo 14 D486)
Nivel inventivo (articulo18 D486)

La reivindicaciéon 1 se refiere a un medicamento para administracion oral
caracterizado porque es un comprimido recubierto por una pelicula en donde el
nucleo comprimido comprende:
e 150mg de acido ibandronico o una sal farmacéuticamente aceptable del
mismo y
¢ Uno o mas excipientes farmacéuticamente aceptables seleccionados del
grupo conformado por: lactosa, polivinilpirrolidona, celulosa microcristalina,
crospovidona, acido estedrico y didxido de silicio

y en donde el recubrimiento del comprimido comprende uno o mas excipientes
farmacéuticamente aceptables seleccionados entre el grupo conformado por:
hidroxipropil metilcelulosa, didxido de titanio, talco y polietilénglicol 6000

Recubierta

D1 divulga una formulacion que comprende un nicleo de tableta que contiene entre
0.1 a 100mg de ibandronato y una cubierta la cual es libre de ibandronato con la
siguiente proporcion: (Ver columna 6, lineas 46-56)

e 51.425% por peso de hidroxipropilmetilcelulosa

o 24.650% por peso de didxido de titanio

e 15.000% por peso de polietilénglicol

¢ 8.925% por peso de talco

El ejemplo de la solicitud presentada utiliza en las tabletas de 50mg de ibandronato
los mismos excipientes enunciados en D1 para la pelicula de recubrimiento donde se
utilizan como excipientes: hidroxipropilmetilcelulosa, oxido de titanio, talco y
Polietilénglicol por considerarse contenida, superpuesta y sugerida en la pelicula de
D1 (Ver folio 169):

Tabla 1 “Pelicula”

[ Solicitud presentada-
Recubrimiento D1
Hidroxipropilmetilcelulosa Sl
(Ver columna 6, linea 51)
Didxido de Titanio Sl
(Ver columna 6, linea 52)
Talco Si
(Ver columna 6, linea 54)
Polietilénglicol 6000 Sl
L (Ver columna 6, linea 53)
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Nucleos: _
D2 divulga previamente un proceso para la preparacion de composiciones
farmacéuticas orales que comprenden bifosfonatos. (Ver resumen)

Elibandronato es la sustancia activa preferida en D2 particularmente en la forma de
monohidrato de ibandronato sédico en una proporcion hasta 50mg. (Ver pagina 6,
lineas 1-7)

El ejemplo 3 y 4 de D2, ensefian formulaciones para tabletas las cuales contienen
lactosa, polivinilpirrolidona, celulosa microcristalina, crospovidona, acido estearicoy
didxido de silicio (Ver pagina 10y 11).

La reivindicacion 7 ensefia que los adyuvantes usados se encuentran en las
proporciones de lactosa en 1-99% por peso, polivinilpirrolidona en 0.1-20% por peso,
celulosa microcristalina en 1-99% por peso. (Ver pagina 14, lineas 8-11-D2)

La reivindicacion 9 ensefia que el proceso aplica a tabletas recubiertas. (Ver pagina
14, lineas 19-20-D2)

La reivindicacidn 10 se refiere al peso de acido estearico a la mezcla en una
proporcién de 0.05-3% (Ver pagina 14, lineas 24-26-D2)

~ Elsolicitante en el ejemplo enseria los mismos componentes previamente divulgados
para el nucleo de las tabletas tales como lactosa en 1-99% por peso,
polivinilpirrolidona en 0.1-20% por peso, celulosa microcristalina en 1-99% por peso,
crospovidona y diéxido de silicio (Ver folio 50).

Tabla 1 “Ntcleos”

Solicitud presentada D2
Nucleos (Ejemplo 3-Pagina 10) |
Lactosa Sl
Polivinilpirrolidona Sl
Celulosa Microcristalina Sl
_(Ver columna 6, linea 54)
| Crospovidona S B
Acido estearico Sl
| Didxido de Silicio _ Sl

La diferencia de la solicitud presentada con D1 y D2 es la concentracidn del farmaco,
la cual es de 150mg, en las anterioridades las dosis son mas bajas.

Es evidente para el experto en la materia que de acuerdo a lo previamente divulgado
en D1 y D2, se obtendria el medicamento oral de ibandronato monosédico
monohidrato en comprimidos recubiertos de 150mg, empleando los mismos
excipientes antes ensefiados previamente tales como lactosa, polivinilpirrolidona,
celulosa microcristalina, crospovidona, acido estearico y dioxido de silicio e
hidroxipropilmetilcelulosa en los nucleos, y éxido de titanio, talco y polietilénglicol en
la recubierta, aumentando la cantidad de farmaco en la composicién, sin la
necesidad de emplear habilidad inventiva.

De acuerdo con lo anterior la solicitud resulta obvia pues se parte de un nicleo y una
cubierta ya conocidos en el estado de la técnica para el acido ibandrénico o sus
sales. Ya existian concentraciones hasta 100mg del farmaco y el solicitante solo
emplea 150mg.Esta modificacidén en la concentracion, puede ser realizada faciimente
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por una persona medianamente versada en el arte de acuerdo con sus
conocimientos en farmacologia, en cuanto a las dosis y concentraciones permitidas
en humanos. La solicitud se deriva de forma evidente del estado de la técnica, por lo
tanto carece de nivel inventivo.

El problema técnico planteado en esta solicitud como es obtener “es la prevencion
o tratamiento de trastornos caracterizados por un aumento patolégico de la
resorcién ésea”, seria solucionado facilmente por el experto en la materia con
base en las composiciones farmacéuticas divulgadas en D1y D2, de manera que
este lo lograria facil y obviamente sin necesidad de emplear Habilidad Inventiva.

8. Respuesta a los argumentos del solicitante:

» Elsolicitante en Folios 202 realiza el analisis técnico de la solicitud basado en
la actividad farmacologica, el cual es el resultado a alcanzar de la solicitud
presentada, es decir sus eventuales ventajas técnicas en un método de
tratamiento. Es obvio que al aumentar la concentracion del farmaco a 150mg
se aumente su potencia; de acuerdo con el comportamiento clinico referido
como el resultado de un descubrimiento terapéutico (Ver Folios 38, linea 28y
pagina 39, lineas 1-7), y obtener mejores resultados con la composicion. Por
lo tanto no se evidencia la utilizacidon de altura inventiva en la solicitud.

e FE] solicitante se refiere en el Folio 203b: por qué una persona sugeriria una
composicién que comprende 150mg de é&cido ibandrénico, es decir una
composicion que comprende el 200% de la dosis conocida en el arte previo
para tratar los efectos de la resorcion 6sea? Estas sugerencias surgen
derivadas del uso del farmaco en terapia, como se expresa a lo largo del
capitulo descriptivo (Ver Solicitud-Folios 37, lineas 26-28, Folios). Esta
modificacion no aporta ni supera la tecnologia farmacéutica anterior de
composiciones de ibandronato, sélo mejora el uso o empleo del farmaco en
un método de tratamiento por el aumento de la dosis.

» FEl solicitante modifica el objeto de la invencién del empleo de los acidos
bifosfonicos a medicamento. El capitulo descriptivo en general se refiere al
método de administracion del medicamento.

9. Conclusion:
En consecuencia y por todo lo expuesto anteriormente, se recomienda Negar las

reivindicaciones: 1-2 (Folios: 206)

Bogota, D.C.,

EXAMINADOR TECNICO

CONCEPTO TECNICO No.02156 Cédigo No. 202070




