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1. Me refiero at auto dictado por ese Despacho notificado por fijación en lista 

el 14 de Marzo de 2008. 

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

Examinador en su Concepto TØcnico No. 422 bajo los acpites de Claridad de la 

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

01 
me permito presentar los siguientes argumentos tØcnicos y las siguientes 

modificaciones hechas en el capItulo reivindicatorlo de la presente solicitud, 

mediante lo cuat no solo se superan dichas objeciones, sino que ademÆs se 

demuestra en forma contundente la patentabilidad de la presente solicitud. 

3. MODIFICACIONES A LA SOLXCITUD 

Incialmente me permito manifestar que el solicitante de la invención en 

cuestión ha decidido presentar un nuevo capItulo reivindicatorio, el cual estâ 

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

continuaCión: 

La nueva reivindicación 1 estÆ dirigida a proteger un medicamento 

que comprende 100 mg 6 150 mg de un 6cido bisfosfOnico (o una sal 
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farmacØuticamente aceptable del mismo) junto con uno o ms 

excipientes farmacØuticamente aceptables. Dicha nueva reivindicación 

presenta adecuado sustento en la pÆginas 6 (lIneas 14 a 17) y 14 

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

La nueva reivindicación 2 define que el ªcido bisfosfónico mencionado 

en la nueva reivindicación 1 es especIficamente el âcido ibandrónico. 

Lo anterior presenta pleno sustento, por ejemplo, en la pÆgina 11 

(lIneas 17 a 20) de la descripción 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 Æcido bisfosfónico (o una sal farmacØuticamente aceptable del 

mismo), respectivamente. En este caso, es claro que el sustento para 

dichas nuevas reivindicaciones es la nueva reivindicación 1, y por 

ende, la materia descrita en la pÆgina 6 (lIneas 14 a 17) de la 

descripción. 

La nueva reivindicación 5 especifica que el ªcido bisfosfónico (o la sat 

farmacØuticamente aceptable del mismo) mencionado en (as 

reivindicaciones 1 a 4 precedentes es la sal monosódica del âcido 

ibandrónico monohidrato, de acuerdo a to establecido en la pÆgina 13 

(lIneas 3 a 6) de la memoria descriptiva de la presente solicitud de 

patente). 

La nueva reivindicacion 6 estÆ dirigida a proteger un medicamento de 

conformidad con to descrito en las reivindicaciones 1 a 5 precedentes, 

el cual adicionalmente est6 caracterizado porque es un comprimido 

recubierto por una pelIcula, cuyo nÆcleo estÆ conformado por 100 mg 

ó 150 mg de un Æcido bisfosfónico (0 una sal farmacØuticamente 

aceptable de este) y uno o mÆs excipientes escogidos entre: lactosa, 

polivinilpirrolidona, celulosa microcristalina, crospovidona, Æcido 

esteªrico, dlóxido de siliclo, hidroxipropil metilcelulosa, óxido de 

titanlo, talco y polietilenglicol 6000. Dicha nueva reivindicación 

presenta adecuado sustento en la pÆgina 14 (lIneas 2 a 24) de la 

descripción originalmente presentada. 
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En vista de lo anterior, atentamente me permito resaltar que las 

modificaciones realizadas al capItulo reivindicatorlo 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 ünico fin de cumplir con los 

requisitos de patentabilidad estipulados en la Decision 486. 

4. CLARIDAD DE LA SOLICITUD 

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

base en los siguientes argumentos: 

DESCRIPCION 

"No se encontraron datos comparativos con las corn posiciones 

previamente divulgadas que demuestren su aporte al estado de la 

tØcnica, y el efecto inesperado alcanzado" 

En respuesta a lo anterior, atentamente me permito porier en 

consideración del seæor Examinador los siguientes documentos que permiten 

demostrar el sorprendente aporte al estado de la tØcnica brindado por Ia 

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):S447 (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):S94 (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 pÆrrafo de 

las conclusiones (pÆgina 19); allI se establece que antes de los estudios 

experimentales que condujeron a obtener la sorprendente información revelada 

en la presente solicitud de patente, se asumla como parte del estado de la 

tØcnica que debido a que los osteoclastos tienen una vida media de entre 2 y 3 

semanas, dicho rango era el mÆximo intervalo de tiempo que debIa existir entre 

la administración de bisfosfonatos a un paciente en tratamiento. Sin embargo, 

en dicho documento Se concluye que los estudios con ibandronato han , 

demostrado que el intervalo de dosis puede ser extendido a un (1) mes sin que 

se yea 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 Ia gran mayorIa de mujeres a las 

que se les administró mensualmente 100 mg o 150 mg de ibandronato lograron 

incrementos significativos en la densidad mineral ósea tanto en la espina 

lumbar (LS BMD), como en la cadera (HT BMD). As[, 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 administró mensualmente 150 mg de ibandronato 

mostraron un aumento en la densidad mineral ósea de la espina lumbar (LS 

BMD), mientras que solo un 84% de pacientes a quienes se les administró 

diariamente 2.5 mg de ibandronato mostraron un aumento en LS BMD. 

Asimismo, un mayor porcentaje de pacientes a las que se les administró 

mensualmente 100 mg (87.1%) y 150 my (90.0%) de ibandronato lograron 

aumentos substanciales en la densidad mineral ósea en la cadera (TH BMD), 

pues sOlo un 76.7°h de pacientes a las que se les administró diariamente 2.5 

mg de ibandronato lograron incrementos similares en TH BMD. 

Finalmerite, en el anexo C bÆsicamente se revela que la administración 

mensual de 150 mg de ibandronato a pacientes con osteoporosis 

postmenopÆusica suprime marcadamente la magnitud de CTX en suero (enlaces 

de colÆgeno carboxi -term inal). Como consecuencia de lo anterior, la 

administración mensual de 150 my de ibandronato suprime rpidamente la 

resorción ósea hasta niveles normales luego de tres meses de haber iniciado el 

tratamiento, con la caracterIstica adicional de que dicha supresión se mantiene 

mientras se mantenga el mismo esquema de administracion del medicamento 

10 
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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 cuestión, esto es, una dosis Ænica mensual de 

100 mg 6 150 mg de ibandronato (o una sal farmacØuticamente 

aceptable del mismo), presenta marcadas ventajas terapØuticas frente 

a las composiciones previamente conocidas en el estado de la tØcnica, 

las cuales establecen terapias de dosificación de cantidades mas bajas 

de ibandronato administradas en intervalos de tiempo menores. 

En este sentido, puede concluirse que: 1) la eficacia terapØutica obtenida 

mediante las composiciones de la preserite solicitud es tan o ms alta que la 

obtenida con las dosificaciones enseæadas en el arte previo; y, 2) la aceptación 

por parte de las pacientes a un regimen de tratamiento mensual con , 

ibandronato es mucho mªs alta con respecto a la aceptación dada a un regimen ’ 

de tratamiento diario, semanal o quincenal, como consecuencia de las 

implicaciones que dichas formas de dosificación tienen en los efectos laterales 

negativos producidos por una administración recurrente de dicho compuesto 

activo. 

5. REIVINDICACIONES RELATIVAS A UN USQ0 A UN SEGUNDO 1150 

(artIculos 14 y 21 D 486) 

El sePior Examinador afirma lo siguiente en su Concepto TØcnico: 

"Las reivindicaciones 1-10, se refieren at uso de los Æcidos 

bisfosfónicos; las cuales no son patentables de acuerdo a los 

artIculos mencionados de ía normatividad vigente" 

Atendiendo a la anterior objeción y tal como se comentó en el numeral 3 

del presente memorial, el solicitante de la invención en cuestión ha decidido 

presentar un nuevo capItulo reivindicatorlo, el cual estÆ compuesto por seis (6) 

reivindicaciones dirigidas exciusivamente a proteger una composición 

(especIficamente un medicamento). En este sentido, adicionalmente resulta de 

gran importancia resaltar que a lo largo del nuevo capItulo reivindicatorlo dicha 

composición se encuentra adecuadamente caracterizada por sus componentes 

tØcnicos. 
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En vista de lo anterior, es claro que dicho nuevo capItulo reivindicatorio 

cumple a cabalidad con las disposiciones establecidas en et ArtIculo 30 de la 

Decision 486, permitiendo de esta manera superar satisfactoriamente las 

objeciones realizadas por el seæor Examiriador a Øste respecto. 

6. ANALISIS DE LA NOVEDAD Y EL NIVEL INVENTIVO 

De otro lado, si bien el seæor Examinador aün no ha realizado el anªtisis de 

la novedad y el nivel inventivo del nuevo capItulo reivindicatorlo de la presente 

solicitud de patente, en su Concepto TØcnico de manera absolutamente 

sorprendente hace referenda a tres documentos citados por un supuesto 

"opositor", cuando es absolutamente evidente que el escrito de "remisión de 

información" presentado el 6 de Octubre de 2006 por parte del Dr. Reyes 

Villamizar, apoderado de TecnoquImicas S.A., fue presentado un aæo y cuatro 

meses despuØs de expirado el tØrmino seæalado por el artIculo 42 de (a 

Decision 486, para que cualquier tercero con legitimo interØs presente 

oposiciones fundamentadas Por Jo tanto, es evidente que dicho escrito no 

puede de ninguna forma ser tenido en cuenta por este Despacho como un 

escrito de oposición, pues no solo es extemporÆneo, sino que nunca fue 

notificado a mi representada para dar respuesta al mismo, por no ser 

efectivamente una oposición. 

Sin embargo, si aün ese Despacho considera que los tres documentos 

citados en el escrito de TecnoquImicas pudieran Itegar a afectar la 

patentabilidad de la presente invención, a continuación me permito presentar 

una serie de argumentos claros y contundentes que desvirtuan cualquier duda 

que pueda Ilegar a surgir acerca de la patentabilidad de la invención en estudio. 

6.1 Consideradones con respcto al documento Dl 

En tØrminos generates, el documento WO 0115703 enseæa mØtodos 

terapØuticos diseæados para inhibir la resorcióri ósea en mamIferos, donde 

dichos metodos se caracterizan porque permiten minimizar los efectos ; 

gastrointestinales adversos que gerieran los mØtodos terapØuticos conocidos en 

el estado del arte. 
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EspecIficamente, dicho documento Dl revela un mØtodo para inhibir la 

resorción ósea en mamIferos, que comprende la administraciOn oral de un 

bisfosfonato seleccionado entre alendronato, ibandronato, risedronato y las 

sales o Østeres farmacØuticamente aceptables de los mismos, dentro de un 

horario de administracjon seleccionado entre dosis una vez por semana, dosis) 

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

Adicionalmente, en Dl se ensePia que una unidad de dosificación para 

inhibir (a resorción ósea en mamIferos comprende entre aproximadamente 3.5 

mg y aproximadamente 200 mg de ibandronato (incluyendo las sales o Østeres 

farmacØuticamente aceptables del mismo). 

Ahora bien, con base en lo anterior y con el Ænimo de demostrar el 

Ol inequlvoco carÆcter novedoso que presenta la materia revelada en el nuevo 

capItulo reivindicatorio de la presente solicitud de patente frente a las 

enseæanzas de Dl, a continuación me permito presentar las siguientes 

consideraciones tØcnicas: 

Tal como se comentó previamente, en la reivindicación 4 del 

documento Dl se eriseæa una forma de dosil9caci6n que comprende 

entre aproximadamente 3.5 mg y aproximadamente 200 mg de 

ibandronato (o una de sus sales o Østeres farmacØuticamente 

aceptables). 

Ol 
Contrario a esto, el nuevo capItulo reivindicatorio de la solicitud en 

cuestión estÆ dirigido a proteger un medicamento que comprende 100 

mg ó 150 mg de la sal monosódica del 6cido ibandrónico 

monohidrato. 

De lo anterior queda claro que mientras Dl revela un rango de 

dosificacion (3.5 mg a 20Q mg), en la presente solicitud de (’ 

patente se protegen dos cantidades especIficas de princip.o 

activo (100 mg y 150 mg), hecho que segun las enseæanzas del 

Manual Andino, constituye un claro e inequIvoco factor de novedad de 

la materia revelada en la solicitud de patente en cuestión (frente a las 

enseæanzas de Dl), toda vez que de acuerdo con las disposiciones 

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

esta expresi6n"1 

Adicionalmente, de la cuidadosa lectura de Dl es claro que en dicha 

anterioridad no se revelan de manera explIdta las cantidades 

especIficas de ibandronato establecidas en la presente solicitud de 

patente, y debido a que en el Manual Andino de Patentes tambiØn se 

establece que: "Para determinar la novedad de la invención, se debe 

compro bar si existen anticipaciones del estado de la tØcnica que 

contengan explicitamente todas las caracten’sticas tØcnicas esenciales 

de ía invención. El examen de novedad se efectOa comparando 

elemento por elemento de la invención tal como estÆ definido por las 

reivindicaciones con ls del estado de la tØcnica ", 2 es a bso I uta me nte 

claro que la materia definida en el nuevo capItulo reivindicatorio 

presenta un inobjetable carâcter novedoso frente a las enseiianzas 

del documento Dl. 

En conexión con lo anterior, resulta de gran importancia resaltar que 

tanto en algunos apartes de la descripción del documento Dl, como 

en las reivinciicaciones 7 a 10 de dicha anterioridad, se mencionan 

cantidades especIficas de ibandronato (incluyendo sales ó Østeres del 

mismo), las cuales, sin embargo, no solo no corresponden a las 

cantidades especIficamente establecidas en la presente invención, 

sino que se encuentran marcadamente alejadas. En este sentido, 

mientras que en Dl se mencionan unidades de dosificaciOn que 

comprenden 35 mg, 40 mg, 45 mg y 50 mg de ibandronato, la 

presente solicitud de patente estØ dirigda a proteger medicamentos 

que comprenden 100 mg ó 150 mg de ibandronato. 

De otro lado, a partir de una comparación bäsica entre el capItulo 

reivindicatorio del documento Dl y el capItulo reivindicatorio de la 

presente invención, es claro que mientras la materia protegida en Dl 

comprende exclusivamente mŒtodos de tratamiento, el capItulo 

reivindicatorio que se remite junto con el presente memorial se 

1 SECRETARIA GENERAL DE LA COMUNIDAD ANDINA. Manual para el Examen de solicitudes de patentes de 
invenciOn en las Oficinas de Propiedad Industrial de los PaIses de la Comunidad Andina, Lima, Peru; 2004; 
Pªgina: 67. 
2 Ibid, pÆgina: 65. 
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encuentra dirigido ünicamente a proteger composiciones 

farmacØuticas. 

En vista de lo anteriormente planteado, atentamente me permito 

manifestar que la mateda revelada en el nuevo capitulo reivindicatorio 

de la presente solicitud de patente presenta un inequIvoco carÆcter 

novedoso con respecto a las enseæanzas del documento Dl. 

De otro lado, a partir de la información analizada en el numeral 4 del 

presente memorial, en referencia a los sorprendentes beneficios mostrados por 

las composiciones farmacØuticas reveladas en la solicitud de patente en 

cuestión, asI como a partir del cuidadoso anÆlisis de la memoria descriptiva 

tanto del documento Dl como de la presente solicitud de patente, es claro que 

el nuevo capItulo reivindicator(o que se remite junto con el presente memorial 

presenta un inobjetable carÆcter inventivo con respecto a las enseæanzas que 

conforman el estado de la tØcnica anterior. En este sentido, me permito resaltar 

las siguientes consideraciones tØcnicas: 

En primer lugar, el documento Dl. claramente establece un mØtodo 

para inhibir la resorción ósea en mamiferos, el cual comprende la 

administracion oral de un bisfosfonato mediante un regimen 

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

semana, dosis cada dos semanas y dosis dos veces a! mes 

Sin embargo, dicha anterioridad no revela y tampoco sugiere un 

medicamento que comprenda 100 mg 6 150 mg de 

ibandronato (o una sal farmacØuticamente aceptable del rnismo) 
v 

que sea administrado como una ünica dosis mensuaL Ahora, tal 

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

diferencia en el regimen de administracion del medicamento permite 

la obtenciÆn de marcadas ventajas pues, por un Iado, la eficacia 

terapØutica obtenida mediante las composiciones de la presente 

solicitud es tan o mÆs alta que la obtenida con las dosificaciones 

enseæadas en el arte previo; y, por otro Iado, la aceptación por parte 

de las pacientes a un regimen de tratamiento mensual con 

ibandronato es mucho ms alta con respecto a la aceptación dada a 

un regimen de tratamiento diario, semanal o quincenal, como 

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

administración recurrente de dicho compuesto activo, 

En conexión con lo anterior, resulta de gran importancia resaltar que 

el documento Dl no sugiere de manera alguna la posible 

administración de bisfosfonatos en un regimen mensual, hecho que 

puede explicarse al tener en cuenta la información 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 publicación de la presente 

solicitud de patente se asumla como parte del estado de la tØcnica 

que debido a que los osteoclastos tienen una vida media de entre 2 y 

3 semanas, Øste 61timo rango era el mÆximo intervalo de tiempo que 

debIa existir entre la administración de bisfosfonatos a un paciente en 

tratamiento. 

En sIntesis, atentamente me permito seæalar que todo lo anteriormente 

planteado demuestra el inequIvoco carÆcter novedoso e inventivo que presenta 

la materia revelada en la presente solicitud de patente con respecto a las 

enseæanzas del documento Dl. 

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" bsicamente se 

revela un estudio clInico en el que se comparó la  eficacia y seguridad de: 1) una 

dosificación oral intermitente de ibandronato y, 2) una dosificación oral continua 

de ibandronato, en mujeres que padecen osteoporosis postmenopusica. 

De manera especIfica, en D2 se revelan los resultados de un estudio cilnico 

en el que se administró una dosis continua diana de 2.5 mg de ibandronato a 

un primer grupo de mujeres, y en el que paralelamente se administró a un 

segundo grupo de mujeres una dosis intermitente de 20 mg de ibandronato 

ónicamente durante 24 dIas, seguido por 9 semanas sin la aplicación del 

medicamento. 
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Dicho estudlo permitió concluir bÆsicamente que los regImenes de 

administración continua e intermitente de ibandronato en mujeres que padecen 

de osteoporosis postmenopÆusica generan cambios equivalentes en la densidad 

mineral y en la renovación ósea. 

Ahora bien, a partir de lo planteado previamente puede concluirse que las 

enseæanzas del documento D2 tampoco afectan Ia 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 farmacØuticamente aceptable del mismo), 

junto con excipientes farmacØuticamente aceptables. 

De conformidad con lo anterior, me permito resaltar una vez mÆs que D2 

reporta ünicamente un estudlo cilnico para el tratamiento de la osteoporosis, el 

cual de ninguna manera incluye la administración 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 

tØcnica por cuenta de la materia revelada en la presente solicitud de patente, 

con respecto a las enseæanzas del documento LD2, resulta de gran irnportancia 

tener en cuenta las siguientes consideraciones: 

Por un lado, dicha anterioridad ensePa ünicamente terapias de 

tratamiento que incluyen la administración de: 1) dosis diarias de 2.5 

mg de ibandronato, ó 2) dosis intermitentes de 20 mg de ibandronato 

ünicamente durante 24 dIas, seguidos por 9 semanas sin la aplicación 

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 farmacØuticamente aceptable del mismo) y 

que sea administrado coma una ünica dosis mensual. Ahora, tal 

como se ha comentado previamente en el presente memorial, dichas 

modificaciones tanto en la cantidad de dosis de bisfosfonatos, como 
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en el regimen de administracion, implica la obtencion de 

sorprendentes ventajas terapØuticas, las cuales de ninguna manera 

habrIan podido ser sugeridas por una persona versada en la materia 

en cuestión, puesto que antes de los estudios experimentales que 

condujeron a obtener la información revelada en la presente solicitud 

de patente se asumIa como parte del estado de la tØcnica que debido 

a que los osteoclastos tienen una vida media de entre 2 y 3 semanas, 

Øste iiltimo rango era el mximo 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 tØcnicas del novedoso medicamento revelado en la 

presente solicitud de patente tampoco pueden considerarse obvias 

y/o lógicas por una persona experta en la materia si se tiene en 

cuenta que una composición farmacØutica que comprenda 100 mg ó 

150 mg de ibandronato para administración mensual, ni siquiera 

corresponde a la simple suma de las treinta dosis diarias de 

ibandronato sugeridas en el estado de la tØcnica. En este sentido, por 

ejemplo, segtin las enseanzas de D2 la dosis diana corresponde a 

2.5 mg, lo cual significa que un paciente tratado bajo ese regimen de 

administraciOn consumirla tan solo 75 mg mensuales de ibandronato. 

Como puede notarse, las caracterIsticas tØcnicas del medicamento 

revelado en la presente solicitud de patente implican la 

administración de el 120% ó el 200% de la dosis de ibandronato 

sugerida por el estado de la tØcnica. Sin embargo, 

sorprendentemente se ha encontrado que dichas dosis ofrecen 

mayores ventajas para el paciente, tanto en una notable reducción en 

fracturas, como en comodidad 
y 

aceptación. 

En vista de lo planteado previamente, atentamente me permito manifestar 

que las ensePianzas 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. 

12 
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6.3 Consideraciones con respecto all documento D3 

En tŒrminos generales, el documento WO 9739755 eriseæa composiciones 

farmacØuticas para aplicación oral que contienen ibandronato o una sal 

fisiológicamente tolerable del mismo 

De acuerdo a los autores de dicho documento cada forma de 

administración de dichas composiciones corisiste de una sección interior que 

contiene el ingredierite activo, la cual estÆ rodeada por un revestimiento libre de 

ingrediente activo, lo cual permite que Øste ültimo sea liberado rpidamente. 

Ahora bien, de lo anterior es claro que dicho documento D3 tnicamente se 

limita a enseæar de manera general composiciones de Æcido ibandrónico para 

administración oral. Por lo tanto, es claro que tal anterioridad NO indica de 

manera alguna la cantidad de ibandronato contenida en la sección interior de 

dichas composiciones farmacØuticas. 

Con base en lo anterior, es decir, debido a que en D3 de ninguna manera 

se revela un medicamento que comprenda 100 my ó 150 my de un bisfosfonato 

(o una sal farmacØuticamente aceptable del mismo), junta con excipientes 

farmacØuticamente aceptables, es claro que la materia revelada en el nuevo 

capItulo reivindicatorio de la solicitud de patente en cuestión presenta un 

inobjetable carÆcter novedoso frente a las enseæanzas del documento D3. 

10 
Aparte de lo anterior, del atento anÆlisis de la información revelada en el 

documento D3 es posible concluir adicionalmente que dicha anterioridad no 

afecta de manera alguna el carÆcter inventivo de la materia revelada en la 

presente solicitud de patente, toda vez que una persona experta en la materia 

tØcnica en cuestión no encuentra en D3 enseFanza alguna que le sugiera u  

medicamento de administración mensual que comprenda 100 ó 150 my de 

ibandronato (o una sal farmacØuticamente aceptable del mismo) junta con 

excipientes farmacØuticamente aceptables. Asimismo, es claro que la persona 

experta en la materia tampoco encontrarla obvio el medicamento de la solicitud 

de patente en cuestión, debido a que Øste no habrIa podido sugerir las notables 

ventajas tØcnicas y terapØuticas obtenidas a partir de dicha novedosa 

composición, tal coma se ha comentado previamente en el presente memorial. 

13 
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7. CONCLUSION 

En virtud de todo lo anterior, atentamente me permito seæalar ante ese 

Despacho que de conformidad con las drØsticas modificaciones realizadas en el 

capItulo reivindicatorio de la presente solicitud de paterite, asI como con base 

en la información y los argumentos tØcnicos presentados para demostrar el 

inequlvoco carÆcter novedoso y el sorprendente aporte at estado de la tØcnica 

brindado por la materia revelada en dicha solicitud, es completamente claro que 

se han superado las objeciones expuestas por el seæor Examinador, y por to 

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

8. Anexo al presente memorial me permito preseritar: 

(a) Recibo nümero 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 Reivindicatorlo 

originalmente presentado y en el cual se han realizado las 

modificaciones anteriormente mencionadas; 

(c) Anexo A: E. Solomon; ulbandronate 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):S447 (Abstract M432); y 

(e) Anexo C: Monthly oral ibandronate significantly reduces bone 

resorption in postmenopausal osteoporosis: 1 -year results from 

MOBILE; 3. Bone Miner. Res.; 2004; 19 (Suppl.1):S94 (Abstract 

F406); 

14 
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9. En vista de lo anterior, ruego a usted proceder a estudiar nuevamente la solicitud 

a la Iuz de las argumentaciones presentadas y conceder el privileglo de patente 

solicitado. 

Seæor Superintendente, 

ccX 
’frtCIA LLOREDA RICAURTE 

T.P. 53.215 

�  Z&-eo 

... 

tC’A-tOREDA RICAURTE 

4c. No. 39.690.713 de UsaquØn 
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REIVINDICACIONES 

1. Un medicamento administrado mensualmente de manera 

oral, caracterizado porque comprende 100 mg ô 150 mg de un 

Æcido bistosfônico o una sal farmacØuticamente aceptable 

del mismo, y uno o mÆs excipientes farmacØuticamente 

aceptables. 

2. El medicamento de la reivindicaci6n 1, en donde el 

Æcido bisfosfónico es el Æcido ibandrônico o una sal 

farmacØuticamente aceptable del mismo. 

3. El medicamento de las reivindicaciones 1 y 2, el cual 

comprende 100 mg de Æcido bisfosfónico o una sal 

farmacØuticamente aceptable del mismo. 

4. El medicamento de las reivindicaciones 1 y 2, el cual 

comprende 150 mg de âcido bisfosfônico o una sal 

farmacØuticamente aceptable del mismo. 

S. El medicamento de acuerdo con cualquiera de las 

. reivindicaciones 1 a 4, en donde el Æcido bisfosfónico o la 

sal farmacØuticamente aceptable del mismo es la sal 

monosódica del âcido ibandr6nico, monohidrato. 

6. El medicamento de acuerdo con cualquiera de las 

reivindicaciones 1 a 5, caracterizado porgue es un 

comprimido recubierto por una pelicula, y en donde el 

ndcleo del comprimido comprende: 

� 100 mg 0 150 mg de un Æcido bisfosfónico a una sal 

farmacØuticamente aceptable del mismo, de acuerdo 

con cualquiera de las reivindicaciones 1 a 5; 
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� Uno o mÆs excipienLes farmacØuticamente aceptables 

seleccionados del grupo conformado por: lactosa, 

polivinilpirrolidona, celulosa microcristalina, 

crospovidona, Æcido esteÆrico y dióxido de silicio; 

yl 

� Uno o ms excipientes farmacØuticamente aceptables 

seleccionados del grupo conformado por: 

hidroxipropil metilcelulosa, ôxido de titanio, talco 

y polietilenglicol 6000. 
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lb irvlr iiice is a potent nitrogen containing hi Ii plic 

nate availa:le is :i cnn-monthly oral formulation for the 

treatment cc nreventicn of osteoporosis. Preclinical 

experiments wtk; estrogni dpIere.d rats, dogs, and mon-

keys demonstrated the effir icy I lally and intermittent 

ibaririronate dosing. Initial clinical trials explored the opti-

mal dosing regimens for oral administration in humans. 

The Oral lbandronate Osteoporosis Vertebral al Fr ictrire 

Trial in North America and Europe (BONE) and iritIi’ 

Oral Iband r:tc Lses(MOF1LE) trials demonstrated 

that long-term and irnn.cn nnnilt.unt administration of 

ibandronate was utticncios for inc-rising, bone min-

eral density, reducing cuitcinn, of Lonnic turnover, and 

preventing fractures, v,,hile riaii.ntai -ing borne n1i.iality. 

These nrcoliriical and clinical ibandronate trials provided 

progie ./L evidence that a simple long interval du ii 

regimen could offer efficacy and safety comparable wi H 

currently availabici bisphosphonates It is anticipated that 

once monthly ibandronate may han a positive impact on 

patient adherence, and ultincutely, on fracture protection 

in osteoporotic women 

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 [ii]. 
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 Call ions in hydroxyapatite 

bone mineral surfaces at sites of osteoclast activity [2]. The 
antiresorptive potency of individual bisphosphonates is 
determined by their R2 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-

taming nitrogen in the moiety at the R2 position inhibit 
osteoclast function predominantly through inhibition 

of farnesyl pyrophosphate (PPP) 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 [11.]. 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 111,12I. 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 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 [141. 

Ibandronate is a highly potent, nitrogen-conlaining 
hisphosphonate. The tertiary nitrogen group in the R2 

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 clodroriate, 

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 hi sphosphonates, 
notably alendronate, risedronate, and zoledronate, have 
been extensively tested in animal models [8,17-251. 
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 to examine micro -damage accumulation and have 
shown that long-term adrnin istration with pharrnaco-

logic doses of these compounds does not negatively affect 

boric 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 of osteoporosis be tested in two different 
species, the ovariectornized 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]. 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 
cancel lous versus cortical hone, and a decrease in calcium 

absorption [27]. Both rats and humans respond to treat-

ment with estrogen therapy, tamoxifen, bisphosphonates, 
parathyroid hormone, calcitonin, vitamin f), 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 ovariectornizeci 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 hone 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 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 [28.1. The 
between -treatment intervals were derived by taking into 
account the hone remodeling time in rats and findings 

that the effects of   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 boric turnover cycle 
in rats [28.]. 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 hone 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]. 



16 Therapeutics 

0 

Concerns have been discussed relating to long-term 

ad ministration 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 hone 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 

1301. The results indicate that micro-fracture accumula-

tion and reduced compressive strength ofvertebral bodies 

did not occur in the rat preclinical trials 130] 
In addition to 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 

month of OliX surgery [32]. Ibandronate, in doses of 

greater than or equal to 1 pg/kg/d, was required to prevent 

bone loss 1321. No adverse effects on hone 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]. 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 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 total 

dose of ibandronate over the entire treatment period (252 

pg/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]. Ihandronate 

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]. Alter ovariectomies, cynomolgus monkeys exhibit 

changes in bone mass and turnover similar to what is 
observed in postmenopausal women 135,361. 

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) ofiban-
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 IDXA] 
bone densitometry) and improved bone strength at the 

spine and femoral neck (measured by hiomechanical 

testing of lumbar vertebrae�compression, whole ulnae 

in 3 -point betiding, 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 [1 i..,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 3.2% 
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. 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 I pg/kg/d 
administered subcutaneously [28.,32,33,371. 

l’reclinical 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 I and 11 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 he approximately 0.8 to 1.0 mg/day 1151. 
The estimated range was expanded, and a placebo -

controlled, dose-finding study was performed in which 

women received ibandronate in doses from 0.25 to 5.0 mg/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 

femur, 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 BMI) at the lumbar spine, total hip, 

trochanter, and femoral neck after 2 years [411. 

A review of three ibandronate phase 11 studies noted 
that the efficacy achieved with ibandronate was similar 

regardless of treatment regimen, whether administered 
orally 2.5 rng 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 II clinical trials served as the 

basis for the development of phase III studies such as the 

Oral Ibandronatte Osteoporosis Vertebral Fracture Trial 

in North America and Europe (BONE) and the Monthly 
Oral Ibandron ate 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 to 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 (L1 -L4) and one to four 
prevalent vertebral fractures (14-1.4) received placebo or 
oral ibandronate 2.5 mg daily or 20 rng every other day 

14 
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Figure 1. BONE study: incidence of new vertebral fractures 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 
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) [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 intermittent dosing, respectively [43.]. 

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.]. 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 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’I. 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 [43.]. 

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

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 35.8010 in the daily dosing group and 40.9% in 

the intermittent dosing group versus 2.1% in the placebo 

group (1’ <0.001 for both ibandronate groups) [441. 

A histomorphometric evaluation of a subgroup of 

patients from the BONE study assessed bone quality and 

architecture [451 Patients underwent a transiliac bone 

biopsy at month 22 or 34 of treatment. In all cases, newly 

formed trabecular hone retained its structure with no 

indications of woven hone, marrow fibrosis, or signs of 

cellular toxicity 1451. A qualitative assessment found no 

impairment in bone matrix mineralization [451. 

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
racticaLThe

 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 = 160.9) 

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 study: changes from 
I aseline 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 i)XA 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 
Clx (sC’iX) 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.]. having 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 [48.]. 

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....he 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 148*1. 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 148.1. 

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 BMI) 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 BM[) (total hip, 4,2% and 
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2.5%; femoral neck, 3.1% and 1.9%; and trochanter, 

62% 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, 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. Ihandronate 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 

closing. Studies with ibandronate have demonstrated that 

the dosing interval can he 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 he determined. 
Results from a crossover trial evaluating patient prefer-

ences for once-weekly alendronar.e 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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FT-.-ALU to specific markers of fluid-phase endocytosis (Tl5ITC-dextr5n), adaptive 
andocytosis (wheat germ agglutinin-TAMRA) and receptor-medialed endocytoels (trees-
ferdn-TAMRA). Only TRITC-dexh-an showed a marked degree of co-loc1Isst%on with 
FL-AL)’J, suggesting that a major component of BP uptake is mediated by fluid-phase 
etidocytOtis. 
IJaing flow cytometry, 1774 cells were found to markedly accumulate 1L-ALN within 4 
batten, Consistent with our previous findings, molar excess of the non-N-BP CLO dramati-
cally inhibited the vesicular uptake of 100pM FL-ALN. Co-treatment of 3774 cells with 
FL-ALW and 250.tM CLO inhibited uptake of lLALN by 90%. This Inhibitory effect of 
CLO was not due to Inhibition of fluid-phase eticlocylosia, since CLO did not affect the 
uptake of PITC-r1xtren. 
Since Bps are non-byrlrolyasble analogues of pyrophosphate (PP1) we hypothesised that 
PP1 may also compete with Bps for cellular uptake. Co-treatment of 1774 cells with 250iM 
pp1 decreased 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 PP1 was due to Ca" 
chclation. Whilst molar excess Ctt’ ions stimulated FL-ALN uptake, 5O0jM EGFA (a Ca’ 
çlielator) inhibited FL-ALN uptake by 96%, which was reversed in the presence of 2mM 
Ca’, Supplementation of 250iM CLO or PP, with molar excess (1mM) Ca> partially pre-
vented the inhibitory effect of CLO. but not PP,. on PL-ALN uptake. 
’flwse observations show that cellular uptake of Bps can occur by fluid-phase endocyrosis. 
However. there appears to he 5 Specific recognition step prior to endacylosis that is depen-
cItttt an Ca2’ and can be blocked by competition with PPj or other Bps, such as CLO. 

f)iscki.cttres: K Thompson, Atone. 
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11’Juvastatln Prevents Blsphosphonate-Induced V79V82 T-Cell Activation 
and Proliferation In Tritro. K. Thomson, M. J. Roeces. Medicine & 
Therapeutics, University of Aberdeen, Aberdeen, United Kingdom. 

An acute phase response is the major adverse effect of intrnvenously-administered 
nitrogen-containing bisphosphonatee (N-BPs) and Is associated with the activation (TNFct 
and lFNy release) and proliferation of the major subset of yjl-T cells in humans (Vy9V2’ 
,subset), We, and others, have recently reported that the stimulatory effects of N-BPs on f,8- 

.T
 cell proliferation In cultures of human PBMCa are most likely due to inhibition of FPP 

synthuse, an enzyme in the roevalonste pathway. By this mechanism, N-BPs cause the 
accumulation of upstream isoprenoid lipids such as IPP, which then directly activate 
V79VgD-T cells, N-BPs, such as soledronic sold (ZOL). stimulate y,8-T cell proliferation 
in human PBMC cultures with a similar order of potency to the order of potency for Inhibi-
tion of FPP syntlmse, Mcvststln, by inhibiting HMG-CoA redtictase, can abrogate the 
stimulatory effects of N-BPs on y,8-T cells by preventing the N-BP-induced accumulation 
of )PP, 
Treatment of PBMC cultures with 1pM ZOL for 7 days caused an -8-fold increase in the 
proportion of y,8-T cells in the CD3’ population. This proliferative effect of ZOL was 
decreased by >75% when PBMCs were simultaneously treated with 1pM flevasiatin 
(FLU). Consistent with this, 1pM ZOL cussed a marked increase In the proportion of 
V19V52’-T cells In the y.5-T cell population from -70% (’t-/-9.1%) in usFs’S cultures to 
98.6% (+1-1.6%) after 7 days treatment. Simultaneous treatment with FLU reduced the 
ZOL-Induced increase In the proportion of V’y9S’52’-T Celia ID 86% (+1- 2.9%). The Inhib-
itory effect of FLU could be abolished by replenishing cells with mevalonate, suggesting 
that FLU prevents V82’-T cell proliferation by inhibiting HMG-CoA reductase and pre-
venting ZOL-induced accumulation of IFP. 
Although the concentration of ZOL used in (his study is similar to the C,,..,, following intra-
venous administration to patients in viva (1pM), plasma concentrations decrease rapidly 
with a t, of <2hrs, Therefore, the effectiveness of a short pulse of ZOL for inducing IFNy 
release in PBMC cultures was investigated. A 2hr pulse of 1pM ZOL induced a 103-fold 
(+1-0.7) increase in IFN1 release from PBMCu after 48hra. A simultaneous 2hr pulse with 
1 pM FLU markedly decreased ZOL-induced IFNy release by >70%. When FLU was 
present for the entire ASIa period, FLU was only slightly more effective at preventing the 
ZOL-Induced IFNy release than when present only for the 2hr ZOL pulse, suggesting that 
sufficient FLU Is intematised by PBMCS within a 21hr period to prevent the accumulation 
of IPP resulting from 

a 

clinically relevant exposure to ZOL. Co-administration of FLU 
with intravenous N-BPs may therefore provide a means for preventing the acute-phase 

.response in viva, - 

DLcclasure,e: K. Tlmonipron. Novarji,t Pltar,na AG 2, 
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Once Monthly Diwing Increases the Proportion of Patients who Respond to 
Oral Thandronate: 1 -Year Results from MOBILE. Q 

gJsnbtirg2, 

J. J.  {ugh1*4, E llfflQnt’t’i, E Van der Auweral4, R. 
Radiant Research, Wyomissing, PA, USA, 1Charite - Campus 

Benjamin Franklin, Berlin, Germany, 3C11haries University, Prague, Czech 
Republic, T. Hoffmann-La Roche Ltd, Basel, Switzerland, 5GlaxoSrnilhKline, 
Collegeville, PA, USA, ’Creighton University, Omaha, NE, USA. 

Studies of antiresorptive agents indicate that 1 -year threshold values for treatment-
induced increases his BMD and decrease in BCM predict foe tntifrsctuee efficacy.’ Ibunsle-
Otsnte (Bonivn) is a potent, nitrogen-containing HP with antifractttre efficacy when given 
daily or Intermittently? A 2-year, randomized, double-blind, phase Ill, non-inferiority 
study (MOBILE) Is comparing the efficacy and safety of 50/50mg (single doses on consec-
utive days), 100mg (single day) and 150mg (sIngle day) monthly oral ibsssdmnate with oral 
daily ibandronete (25mg; 3-year vertebral fracture risk reduction: 52%) in 1,609 women 
with PMO. After 1 year, a peespecifiad analysis examined the proportion of patients In 
each arm achieving increases in: lumbar spine (LS) 8MB above baseline or 6%; total hip 
(TB) BMD above baseline or 3%; both LS and TH BMD above baseline. The proportion of 
patients achieving decreases in aCTX below defined threshold values was also examined. 

S447 

After 1 year, the majority of patients achieved increases in U or ’Fl-I 8MB above baseline 
(Table). Compared with the daily arm, significantly more patients achieved Increases 
above baseline in the 150mg arm for U BMD and the 100mg and 150mg anne for ’I’ll 
8MB. Likewise, more patients In the 100mg and 150mg arms achieved substantial 
increases in U BMD (>6%) and TB (>3%) BMD than in time daily arm. In addition, most 
participants achieved Increases In both 1.5 and TB BMD above baseline (po.00l for 
100mg and 150mg vs 2,5mg). In the analysis of nCTX, a significantly greater proportion of 
patients in the 150mg arm coriaistentiy achieved decreases In SCTX of >30%, >509b and 
>70%, respectively, compared with the daily arm. In summary, a larger proportion of 
women receiving 100mg and 150mg monthly oral ihandronate achieve increases in IS 
end/or TH BMD after 1 year versus those receiving daily Ibandronate, Moreover, com-
pared with daily, significantly snore patients receiving 150mg ibandronate achieve thresh-

old values for sCTX, 

1. Hochberg MC, et at. I Clin Endotrinl Metab 2002,,97:1596-92. 
2, Chesnut Cl-F, et el I Bone Miner Res (In press). 
Table. Proportion (%) of participants considered responders to daily or 
monthly ibandrotsate, 

Daily Monthly ibmmdtunale 
ibandtunaw 

Relative change (%) in 25mg(n"318) 50150mg 100mg 150mg 
BMD (n=330) (n’315) (nn327) 

1.5 BMD >batcUnc 94,0 87.9 86.5 91.3 

LS BMD >6% 24.2 30.5 32.2’ 35.3’ 

THBMD>bseline 76.7 81.9 87,1t 90.t 

TI -I BMD >3% 34.9 38.0 43.4’ 48.4 LS BMD + TI

-I BM]) 65.7 73.2’ 77.7t -. 

>baseline 

5pc0.05 vs 2.5mg - - tp-0.00l vs 2.5mg Disclosures: R. Em/cay, ) Hoffinaisst-Lc Roche Lid 2. M433 Relative Change In Bone Mineral Density Is a Valid Surrogate for Antlfracttare Efficacy with Ibandronate. Jjit, j,Jgg*, K. M, 3YJjn", RJ,,.hiuiiti&. ’Mt Sinai Medical Center, New York, NY, USA.2 

Levekusen, Germany, 5F. Hoffmanrt-La Roche Ltd, Base), Switzerland. 
Predefined statistical analyses of the findings from recent antifraclure studies of oral 

and intravenous Ibandronste In postmenopausal osteoporosis demonstrate a reduction in 
risk of vertebral fracture that is significantly associated with improvements in 8MB."2 In 
light of these positive findings, an additional statistical analysis5 was performed to validate 
relative change (%) from baseline In BMD as a surrogate marker for predicting 3-year VP 
RR with Ibendronste (using total hip and lumbar spine BMD after I. 2 and 3 yenta). The 
following criteria were used to evaluate surrogacy: (1) BMI) Is affected by treatment; (2) 
fracture incidence is affected by treatment, (3) BMD Is prognostic for fracture; and (4) the 
proportion (p) of the 3-year antifracture effect explained by relative change (%) from base-
line in BMD at each time point, For criteria 1-3, parameter estimates were produced using 
simple logistic regression modoin. When the studies were considered separately, findings 
were variable due to the small sample sizes. However, when the data were pooled. robust 
findings were reported, Notably, the criteria for surrogacy (outlined above; 1-3) were ful, 
filled for all analyzed surrogate endpoints for 3-year VP RE (1hbls). In addition, values for 
p (criterion 4) Indicated that relative change (%) from baseline In total hip and lumbar. 
spine BMI) after 2 and 3 years explained it substantial proportion of the 3-year antifractura 
effect with Ibandrontite (Table). Importantly, values were similar to those obtained for 
other widely accepted surrogate endpoints. Is summary, while not providing a complete 
explanation for sntifraeture efficacy, these findings highlight the utility of using relative 
change (%) from baseline In total hip and lumbar spine 5MB after 2 and 3 years as surro-
gate markers for 3-year VF 11k with ibandronate. 
I. Wasnich R, et id, J Bone Miner Res 2003;18;S 160 (Abstract SA353). 
2. Miller?, et 81. ASBMR 2004 (In submission). 
3. Prentice RL. Slat Med 1989;8;431-40. 
Table. Proportion of 3-year antifrecture effect explained by relative change (%) In BMD, 

Surrogate Year Proportion of anlifrtmeture effect 

- explained by surrogate 

Relative change (%) from baseline in total I 14%’ 
hip BMD � 2 - 24%’ 3 37%’ 

Relative change (Sb) front baseline In lumbar 1 6%’ 
spine BMD 2 23%’ 3 27’ 

’Endpoints fulfilling criteria for surrogacy 

Disclosures: S. Epstein, F Hoffmann-La Roche Ltd S. 
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Monthly Oral Thancironote Significantly Reduces Bone Resorption In 
Postmenopausal Osteoporosis: 1 -Year Results from MOBILE.  
Regko  p Ken If, mi5, C. Huahes,  

Jth3inier4, c.,c. 

’Creighton University, Omaha, NE, USA, ’University 

of British Columbia, Vancouver, BC, Canada, 5(Jniverslty of Verona, Verona, 

Italy, 4F, Hoffmann-La Roche Ltd, Bead, Switzerland, ’OlaxoSmithKllne, 
Collegeville, PA, USA, ’University of Southampton, Southampton, United 
Kingdom. 

Blsphosphonste therapies are effective In normalizing the elevated rate of bone turnover 

S
 

associated with postmenopausalcisteoporosla (PMO). lbasdronate (13oniva) is a potent, 
� nitrogen-contaIning bisphorphonte with proven antifracturo efficacy when administered 

dolly 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 MOBILE, relative change (%) In the biochemical marker of bane resorption, 
sCTX, Is a secondary efficacy endpoint, measured Immediately prior to the scheduled ibnn-
dmnnte doses at 3, 6, 12 end 24 months, After 1 year, the magnitude of median sCTX sup-
pression in the oral daily arm 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 ,inns, respectively 
(Table). Substantial decreases In sCTX were also observed after 3 and 6 months (Table). 
At all assessment points, the 150mg regimen provided the greatest magnitude of sCTX 
suppression. In summary, monthly oral ibaridronate rapidly suppresses bone resorption to 
normal levels within 3 months of Initiation, and maintains this magnitude of suppression 
with continued therapy. Monthly oral Ibandronate also provides a comparable magnitude 
of sCTX suppression to that observed with an oral daily ibandronate regimen of proven 
antifracture efficacy (3-year vertebral fracture risk reduction: 52%). These findings indi-
cate that monthly oral lbandronsre is a highly effective alternative to more frequently 
administered hisphosphonates in PMO. 
1. Chesnut Cli, cc al. J Bone Miner Res (In press). 

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

Daily Ibandronate Monthly ibmuidrosuste 

Month 25mg (n318) 50/30mg (n=330) 100mg (n’35) 150mg (n327) 

3 -53.6 -50.0 -53.2 -66.1 

. 6 -63.5 -60.7 -63.2 -73.4 

12 -67.3 -62.8 -66.1 -75.8 

Disclosures: R.R. Recker, I? Koffinamin-Le Rohe Lid 2, 5. 
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[57] ABSTRACT 

The invention is directed to well-tolerated pharmaceutical 
compositions for oral application, containing ibandronate or 
a physiologically tolerable salt thereof as active substanc 
tie. administration form consisting of an active substance-
containing inner portion enclosed in such fashion by a coq 
free of active substance that rapid release of the actiie 
substance takes place, 

3 Claims, No Drawings 
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1 

ORAL PHARMACEUTICAL PREPARATION 
CONTAINING IBANDRONAT 

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

DE19615812.5 tiled 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 ihandronaic acid (1-hydroxy-3-(I’ 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 hypercalcaemia, osteoporosis, is 
tumor 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. Diphosphonic acids or their 
physiologically safe salts, and particularly aininodiphospho- 25 

nic acids are known to give rise to irritations of the upper 
gastrointestinal 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 m 
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 35 

intolerability of the active substances pamidronate (Dodweil 
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 40 

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 swab-
lowing the tablets and/or the tablets 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 patients who, due to their disease, are forced to take the 
required tablets predominantly in a lying position. so 

Accordingly, in order to solve these problems, the art 
demanded that fundamentally, orally available administra.’ 
tion forms be coated with a gastric juice-resistant film so tha 
the active substance is released only subsequent to tl 
passage through the stomach and thus, irritations of t4p 55 

stomach and the oesophagus would be avoided. For 
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 60 

diphosphonates, there has been a search for more tolerable 
administration forms for a number of these active sub-
stances. In particular, oral administratiçp.m  forms coated wa 
gastric juice-resistant coatings have been developed in th 
context. Such coatings are the choice in protecting the upper 65 

sections of the gastrointestinal tract particularly the 
oesppms 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, W() 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 
he reduced as compared to forms releasing in a 
pH-independently rapid fasliion, or resorption is substan-
tially m9re variable as compared to conventional forms, thus 
ripmriig or jcopardizMg 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 nev4AeiOss, be 
capable of providing sufficient protection from these ami-
nobisphosphonates having aggressive effectspnthgastric 
mucosa. 

Surprisingly, it was found that improved oral tolerabily 
in the case of the ihandronate 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 arc achieved in the stomach. Jhe film dissolving upon’ 
contact with digestive juice is preferably a coating which 
dissolves p1-I -independently. The adjuvant coating may be 
coated using methods common in pharmaceutical technol-
ogy. Although this coating does not prevent dissolution 
ibamadronate in the stomach, it was surprising that no sig 
nificant side effects were observed in clinical studies using 
ibamadonate even at high dosages. Dsspite 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 occur. This is particularly advantageous since the 
administration forms of the invention are also well -tolerated 
by patients lying in bed. 

According to the invention, solid oral formulations oJ 
ibandronate are provided, consisting of a core containing the. 
active substance, which is coated with an adjuvant coatin* 
free of active substance,, which either dissolves iudepeu-
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 
methods such as film coating, press coating, tablet coating, 
encapsulating or micro-encapsulating. The release of active 
substance from the appropriately coated solid administratuln 
forms for oral application, such as film tablets, coated 
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 ihandronate dose, but preferably at 
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least 75% a9d, in particular, at least about 85% is released 
rapidly and ldependently of the pH value within the physi-
ological pFl 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 5 

particularly preferred. It is particularly preferred that the 
release is about 80-9017c 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. Vio 

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) theby generated in the is 
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 observed that among patients treated with such 

. rapidly releasing administration forms of ibandrooate, there 20 

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

The coatings with rapid release, of active substance in tl 
meaning of. the invention can be applied to all the suitabl& 25 

peroral administration forms such as tablets, capsub, 
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 0 

pharmacy. For example, suitablejethods use tablet coatin 
units, him coating units, tablet presses for press coating 
encapsulating machines, or miirencapsu1ating units, such 
as facilities for spray freezing and spray embedding, faci1 
ties for producing simple Or complex coacervas,. 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 te 
invention are derived from, e.g., the groups of cellulose 
derivativesdextrins, starches and starch derivatives, poly- 40 

mars based on other carbohydrates and derivatives thereof, 
natural gums such as gum arabic, xanthans, alginates; poly-
acrylic acid, polyvinyl alcohol, polyvinyl acetate, 
polyvinylpyrrolidone, polymcthacrylates and derivatives 
thereof (liudragitfi), chitosan and derivatives thereof, shet- 45 

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 hydroxyalkylcellulose so 
derivatives  such as methyl cellulose, 
Itydroxymethylceilulose, hydroxyethylcellulose, 
hydroxypropylcellulose, methylhydroxyethylcellulose, 
methylhydroxypropylceliulose or sodium carbnxymethyl-
cellulose are possible as cellulose derivatives. In a preferred 55 

variant of an embodiment of the invention, methylbydrox-. 
yprapylccl.uloss 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 polywethacrylates, cationic copolymer-
izates of dimethylaminoethyl methacrylate with neutral ss 
methacrylic esters (Eudragitfi 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/NF, 
Eudragitfi RL and RS, respectively), and copolymerizates of 
ethyl acrylate and methyl methacrylate with neutral charac-
ter (in the form of an aqueous dispersion, described in 
"Polyacrylate Dispersion 30 Per Cent" Ph. Eur., Eudragitfi 
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 pFI-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 "Methacrylic Acid 
Copolymer, Type C" USP/NF, Eudragitfi L and 5, 
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-
hydroxypmopylcellulose 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 
fllntforming agents. 

If required the films may contain additional adjuvants 
such as plasticizers, pore-forming agents, filling agents, 
colorants, pigments, antifoarn agents, antistic.k 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 he 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 manriitol, sorhitol, 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 he contained in "addition to the filling 
agents. 

According to the invention, all the adjuvants described 
above may he employed for tablet coating, in principle, In 
addition, special adjuvants for tablet coating may be 
employed according to the invention, such as palatinite, 
hentonite, 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 5 

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. I 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 erg tablet core; 10.0 20.0 50.0 

Ihandronate-free cost [mg]: 

Methylhydroxypropvlcellulose 5.1425 5.1425 5.1425 
Titanium dioxide 2.4650 2.4650 2.4650 
Mactogol 1.5000 1.5000 1.5000 
Talc 0.8925 0.8925 0.8925 
Total film coated 10.0000 10.0000 10.0000 

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

EXAMPLE 2 

Ibairdronate-conlainirig core: 
Ibandronare dose in 100 mg tablet core [Mg]: 0.1 2.5 5.0 

Ibandronate-free coat [mg] 

Methylhydroxypropylcellulose 2.057 2.057 2.057 
Titanium dioxide 0.986 0.986 0.986 
Macrogol 0.600 0.600 0.600 
Talc 0.357 0.357 0.357 
Total film coated 4.000 4.000 4.000 

Film-coating in a conventional 250 1 tablet coating tank. 
Coating conditions: tablet charge 144 kg. 

EXAMPLE 3 

Ibandronate-containing core: 
Ihandrorrale dose [mg] in 200 mg tablet core: 10.0 20.0 50.0 

Ibandronate-t’rce coat [mg]: 

15 

6 
EXAMPLE 4 

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

[bandronate-free coat [mg]: 

Saccharłse 37.844 
White clay 8.138 
Talc 1.000 
Macrogol 2.848 
Olucose 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 [tablet coating tank with 

20 
dip pipe. 

EXAMPLE 7 

25 
Ibandronate in laminated tablet 

Ibandronate-containing core: 

Final weight: 86 org 

30 Format of core: 7 mm in diameter, plane, with facettes 
fl,andronate dose in tablet 10 mg 
core: 

Lactose 270 tog 
Microcrystalline cellulose: 

35 Pressing tool: 
90 mg 
12 mm in diameter 

Final weight of laminated 446 mg 
tablet: 

40 Pressing by means of a hand press using conventional 
procedures. 

What is claimed is: 
1. A method of treating a bone disease in a patient in need 

45 thereof, comprising orally administering to the patient a 
pharmaceutical formulation comprising a tablet core con-
taining about 0,1 to 1)rng of ibandronate and a coatings 
which is free of ibandronate and has the following propor-
tional composition; 

50 

Talc 2.00 2.00 200 
Lactose 1.40 1.40 1.40 55 
Methylhydroxypropylcellulose 0.80 0.80 0.80 
Titanium dioxide 0.80 0.80 0180 
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 

60 

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

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

(a) about 51.425% by weight of methyihydroxypropyl-
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 tale. 
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 doseS, 

preferably up to 10 mg, particularly preferably 0.1 to 

5 5 mg and 0.1 to 2.5 mg. Thandronate is a particularly* 

preferred active substance, particularly in the form of 

Na-Ibandronate monohyth-ate. 

The adjuvants which do not have an abrasive effect 

10 during granulation may, according to the invention, be 

fillers such as lactose’in hydrate or anhydrate form, 

sugar alcohols such as mannitol; tableting adjuvants 

such as cellulose in microcrystalline or fibrous form, 

and binders such as polyvinyl pyrrolidone (Povidone 

15 USP) or cellulose ethers such as methyl hydroxypropyl 

ce11u1ose’ At least one adjuvant is used which acts as 

binder. 

Preferably at least one of the adjuvants is lactose," 

20 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 

weight lactose, 10-20% by weight microcrystalline 

25 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, 

30 dragees and pellets or filled into hard gelatine 

capsules or sachets. The adjuvants used in further 

processing are conventional lubricants’; e.g., stearic 

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 10 mg tablets after 

granulation in a fluidised bed (batch size for 60.000 

10 tablets) 

constituents 

Na-Ibandronate 64.14 

15 Lactose 

Polyvinyl pyrrolidone 

Polyvinyl pyrrolidone, cross-linked 

(disintegrant) 

Stearic acid (lubricant) 

20 Microcrystalline cellulose 

Colloidal Si02 (flow agent) 

9 

4405.86 / 

150.00 

300.00 

120.00 

900.00 

60.0 

The amount of active substance per tablet is equivalent 

to 1.0 mg of free acid. 

25 

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 

30 dried in the fluidised bed (Aeromatic 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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and converted into tablets in a tableting press (Korsch 

type) having a capacity of 23,000 tablets per hour. 

Set weight of tablets: 100.0 mg 

5 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) 

10 The active substance content of the tablets was within 

the acceptance limits. 

Example 4 

15 Production of ibandronate 0.1 mg tablets after 

granulation in a fluidised bed (batch size for 150.000 

tablets) 

Constituents g 
20 

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

25 (disintegrant) 750.00 

Stearic acid (lubricant) 300.00 

Microcrystalline cellulose 2250.00 

Colloidal Si02 (flow agent) 150.00 

30 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 (Aerornatic type). The wet granulate was 

dried in the fluidised bed (Aeromatic type), passed 

through a 1.0 mm screen, mixed with disintegrant, 

5 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. 

10 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 

15 measurements). 

The active substance content of the tablets was within 

the acceptance limits. 
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1. A process for the preparation of pharmaceutical 

compositions for the oral application of 

5 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 

10 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 

15 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 

20 placed in a fluidised-bed reactor and granulated by the 

spraying of water into the powder mixture, which in 

40 that case contains a binder, or the powder containing 

the active substance is granulated by the spraying in 

of an aqueous binder solution. 

25 

4. A process according to any of claims 1 to 3, 

wherein the bisphosphonate used is alendroriate, 

clodronate, E-1053, etidronate, ibndronate, 

incadronate, neridronate, olpadronate, pamidronate, 

30 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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5. A process according to claim 4, wherein the 

bisphosphonate used is ibandronate. 

6. A process according to any of claims 1 to 5, 

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  by weight lactose, 1-99% by 
10 weight mirocrystaliine cellulose and 0.1-20% polyvinyl f 

p.rroidone. f 

8. A process according to claim 7, wherein 25-75% by 

weight lactose, 10-20% by weight microcrystalline 

15 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 

20 tablets, dragees, pellets, effervescent tablets, 

chewing tablets or granulates in sachets is carried 

out. 

10. A process according to claim 9, wherein further :7 
25 processing is effected with the addition of 0.05 - 3% 

by weiglittstearic acid to the mixture. 

11. A process according to any of claims 1 to 10 for 

the preparation of forms of administration containing 

30 up to 50 rag 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 dioxide, 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 

5 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 

10 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. 

15 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. 

20 

The invention will now be explained in further detail 

with reference to examples, without being limited 

thereto. 
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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: 

I. Documentos estudiados 

1.1. DescripciOn: Folios: 61 a 103 como se radicO inicialmente 
1.2. Reivindicaciories: Folios 18 a 20 como se radicO inicialmente 

. Folios 51 a 52 mod ificadas en fase nacional 
Folios 109 a 110 mod ificadas en fase nacional 

1.3. Prioridad: Folios: I 
10 de Mayo de 2002, EP, 02010136.6 

1.4. Respuesta del solicitante: Folios: 93 a 123 

2. AnÆlisis de la Prioridad 

� 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 invención 
Titulo de la solicitud: "ACIDO BIFOSFONICO PARA EL TRATAMIENTO Y 
PREVENCIÔN DE OSTEOPOROSIS" Folio 1. 

El objeto de la presente solicitud de patente de invenciOn consiste en el empleo de 
los ªcidos bifosfOnicos a las sales farmacØuticamente aceptables de los mismos, 
especialmente el Æcido ibandrônico para  la prevenciOn y tratamiento de la 
osteoporosis. 



137 

ReivindicaciOn 1-6: Medicamento 

El problema planteado en esta solicitud es la prevenciôn o tratamiento de trastornos 
caracterizados por un aumento patolOgico de la resorción ósea. 

Para solucionar este problema tØcnico la solicitud en estudio proporciona un 
medicamento de un Æcido bifosfOnicos o las sales farmacØuticamente aceptables de 
los mismos. 

� Clasificación Internacional de Patentes (IPC): A61K9136; A61K9/20, 
A61K9/28; A61K311662; A61K311663: A61K47104; A61K47/12; A61K47126; 
A61K47/32; A61K47/34; A61K47/38; A61K9/30; A61K9/20; A61K47102. 

4. De la solicitud de Patente 

4.1. Descripciôn (articulo 28 D. 486) 
� No se encontraron datos comparativos con las composiciones previamente .�
 

divulgadas que presenten el efecto tØcnico inesperado alcanzado y sus 
ventajas superiores. 

� No se encuentran sustentados ejemplos de las formulaciones del 
medicamento con 100 0 150mg de principio activo. 

4.2. Reivindicaciones (articulo 30 0 486) 
� La reivindicación 1 se encuentra enunciada por "administrado mensualmente" 

10 cual se refiere a un mØtodo de tratamiento. 
� La reivindicaciÆn 6 se refiere al medicamento de forma general y amplia sin 

encontrarse plenamente caracterizado, sin encontrarse acorde con Ic descrito 
en el ejemplo 1. (Ver folio 50) 

5. Determinación del Estado de la  TØcnica 

Considerando que la fecha de presentaciÆn 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 tØcnica relacionados, que pueden afectar la 
patentabilidad del objeto de la presente solicitud: 

No Documento Titulo Fechade 
publucacion 

"Oral pharmaceutical 
DI US 6,143,326 preparation containing 30/10/1997 

ibandronat"  
"Process for the preparation of 

D2 WO 00/21541 oral pharmaceutical 
20/04/2000 compositions comprising 

biphosphonates"  

6. AnÆlisis de patentabilidad (articulo 14 D486) 

6.1 Novedad (articulo 16 D461 

6.1.1. Solicitud presentada 
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La reivindicación 1 de la solicitud presentada se refiere a un medicamento oral 
caracterizado porque comprende 100mg o 150mg de un Æcido bifosfônico a una 
sal farmacØuticamente aceptable del mismo y uno a rnas excipientes 
farrnacØuticamente aceptables. 
La reivindicación 2 se refiere al Æcido bifosfónico coma ªcido ibandrónico a una 
Sal farmacØuticamente aceptable. 

Dl divulga preparaciones farmacØuticas orafes que contienen ibandronato o una 
sal tolerable fisiológicamente coma sustancia activa conteniendo una porcion 
interior rodeada par una cubierta fibre de sustancia activa de rÆpida liberaciOn (Ver 
resume n) 

La reivindicaciOn I de Dl se refiere a una formulaciOn que comprende un nücleo de 
tableta que contiene entre 0.1 a 100mg de ibandronato y una cubierta la cual es fibre 
de ibandronato (Ver columna 6, lineas 46-56) 

Dl tambiØn se refiere a la cantidad de la sustancia activa de ibandroanto es 
empleada en cantidades de 0.1-100mg par unidad de dosificación Onica, siendo el 

. lImite superior cerca de 250mg, particularmente 100mg y 50mg respectivamente. 
(Ver columna 5, lineas 7-12) 

Conforme a lo anteriormente descrito se concfuye que el medicamento oral 
caracterizado porque comprende 100mg o 150mg de un Æcido bifosfónico 0 una 
sal farmacØuticamente aceptable del mismo y uno a mÆs excipientes 
farm acØuticamente aceptables donde el ªcido bifosfónico es Æcido ibandrónico a 
una sal farmacØuticamente aceptable del mismo, en comprimidos recubiertos, no 
son novedosas. 

6.1.2. Soficitud presentada 

La reivindicaciOn 5 se refiere a un medicamento que comprende un Æcido bifosfónico 
o una sal farmacØuticamente aceptable del mismo, donde es la sal monósódica de 
Æcido ibandrónico, monohidrato 

La reivindicación 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 
esteârico y diôxido de siliclo y 
Hidroxipropilmetilcelulosa, óxido de titania, talco y pal ietilØnglicol 6000 

Anterioridades 

Dl es el estado mÆs cercano de la tØcnica pues divulga una formulación que 
comprende un nücleo de tableta que contiene entre 0.1 a 100mg de ibandronato y 
una cubierta la cual es fibre de ibandronato con la siguiente proporción: (Ver columna 
6, lineas 46-56) 

� 51.425% par peso de hidroxipropilmetilcelulosa 
� 24.650% par peso de dióxido de titanio 
� 15.000% par peso de polietUØnglicol 
� 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 Dl, par lo tanto no se consideran novedosos 
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los comprimidos recubiertos donde se utilizan como excipientes: 
hidroxipropilmetilcelulosa, óxido de titanio, talco y polietilØnglicol. (Ver folio 50): 

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

El ibandronato es la sustaricia activa preferida en D2 particularmente en la forma de 
monohidrato de ibandronato sódico en una proporción hasta 50mg. (Ver pagina 6, 
lIneas 1-7) 

El ejemplo 3 y 4 de D2, enseæan formulaciones para tabletas las cuales contienen 
lactosa, polivinilpirrolidona, celulosa microcristalina, crospovidona, Æcido 
esteÆrico y dióxido de siHcio (Ver pÆgina 10 y 11). 

La reivindicación 7 enseæa que los adyuvantes usados se encuentran en las 
proporciones de lactosa on 1-99% por peso, polivinilpirrolidona on 0.1-20% por 
peso, celulosa microcristalina on 1-99% por peso. (Verpagina 14, lIneas8-11-D2) 

La reivindicación 9 enseæa que el proceso aplica a tabletas recubiertas. (Ver pâgina 
� 14, lineas 19-20-102) 

La reivindicaciôn 10 se refiere al peso de Æcido esteÆrico a la mezcla en una 
proporción de 0.05-3% (Ver pagina 14, lIneas 24-26-D2) 

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

6.2 Nivel inventive (artIculo18 D486) 

Es evidente para el experto en la materia que de acuerdo a Ic previamente divulgado 
en Dl y D2, se obtendria el medicamento oral de ibandronato monosódico 
monohidrato on comprimidos recubiertos de 100mg a 150mg, utilizando los 
mismos excipientes antes enseæados tales como lactosa, polivinilpirrolidona, celulosa 
microcristalina, crospovidona, Æcido esteÆrico y diôxido de silicio e 
hidroxipropilmetilcelulosa, Oxido de titanic, talco y polietilØnglicol. 

El problema tØcnico planteado en esta solicitud como es obtener "es la prevención 
o tratamiento de trastornos caracterizados por un aumento patológico de la 
resorción ósea", seria solucionado fÆcilrnente por el experto en la materia con 
base en las composiciones farmacØuticas divulgadas en Dl y D2, de manera que 
este Ic lograrla fÆcil y obviamente sin necesidad de emplear Habilidad Inventiva. 

Por 10 tanto las reivindicaciones 4 a 6 carecen de nivel inventive. 

6. ConclusiOn: 

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

Reivindicaciones N Documento N afectacias Requisito que afecta 

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

D2 WO 00/21541 1-3 Novedad 
Nivel Inventivo 

7. Respuesta a los argumentos del solicitante: 

� Los documentos anexados por el solicitante segün 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 1 00m o 150mg para 
su correspondiente adrninistración Unica mensual como mØtodo 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 ünica administraciOn mensual. 

� De acuerdo con las observaciones del solicitante con respecto a la 
documentaciOn allegada por TecnoquImicas corresponde a "remisión de 
información" 

En cumplimiento del artIculo 45 de la Decision 486 de la Comisión de la Comunidad 
Andiria, se le indica que debe dar respuesta dentro del tØrmino de 60 dIas contados 
a partir de la fecha de notificaciÆn de la presente comunicación. En caso de no dar 
respuesta al presente requerirniento, 0 si a pesar de la respuesta subsistieran los 
impedimentos para la concesiOn, se denegarÆ la patente. 

Notifiquese el presente ofici’tor1forme a lo dispuesto en el numeral 5.2, literal e), del 
capItulo quinto)deltfto p7nero/de Ia Circular LJnica N° 10 de 2001. 

ALIX CARMENPEDE$ DE VERGEL 
Jefe de Divisióevas  Creaciones 

El anterior requerimiento fue notificado P01 fijaciOn en lista, de fecha 

CONCEPTO TECNICO No. 01619 EXAMINADOR TECNICO 
Codigo No. 202070 
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SUPERINTENDENTE DE INDUSTRIA Y COMERCIO 

DIVISION DE NUEVAS CREACIONES 

E. S. D. 

Re: Pt.- F. HQFFMANN-LA ROCHE AG-Solidtud de Patnte de Invendón en Fase 

Naciori& PCT para "ACIDO BISFOSFONICO PARA EL TRATAMIENTO Y 

vs 

PREVENCIÔN DE OSTEOPOROSIS".-Clase A61P 19/10.-Expediertte nÆmero 

04-096.462.-4-096.462.-

1.1, Me refiero al auto dictado por ese Despacho notificado por fijación en lista el 15 de 

Agosto de 2008. 

2. Con el fin de responder a las objeciones expuestas por el seæor Examinador en su 

Concepto TØcnico No. 1619 bajo los acpites de Claridad, Novedad y Nivel inventivo, 

atentamente me permito presentar los siguientes argumentos tØcnicos y las siguientes 

modificaciones hechas en el capitulo reivindicatorio de la solicitud en cuestión, mediante 10 

cual no solo se superan dichas objeciones, sino que ademÆs se demuestra en forma 

contundente la patentabilidad de la presente invención. 

3. MODIFICACIONES A LA SOLICITUD 

Inicialmente me permito manifestar que el solicitante ha decidido alterar el capItulo 

reivindicatorio actualmente presentado, modificando la reivindicación 1 y eliminando la 

reivindicación 6. Por lo tanto, el nuevo capItulo reivindicatorio que se remite junto con el 

presente memorial estÆ compuesto por cinco (5) reivindicaciones cuyo sustento se analiza a 

continuación: 

La nueva reivindicación 1 estÆ dirigida a proteger un medicamento para 

administración oral caracterizado porque es un comprimido recubierto por una 

peilcula, en donde el ncleo del comprimido comprende: 

o 

100 mg 0 150 mg de un Æcido bisfosfónico o una sal farmcØuticamente 

aceptable del nlismo; y 
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o uno o mas excipientes farmacØuticamente aceptables seleccionados del grupo 

conformado p01: lactosa, polivinilpirrolidona, celulosa microcristalina, 

crospovidona, Æcido esteÆrico y dióxido de silicio; 

y en donde el recubrimiento del comprimido comprende UflO 0 mas excipientes 

farmacØuticamente aceptables seleccionados entre el grupo conformado por: 

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

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

pÆgina 14 (lIneas 2 a 24) de la descripción. 

Ahora bien, en este punto resulta de gran importancia mencionar que en la 

pÆgina 8 (lInea 15) del texto correspondiente a la publicación internacional de la 

presente solicitud (documento WO 03/095029), asI como en la pÆgina 14 (lIneas 

20 y 21) de la descripción presentada en fase nacional, se hace referencia a la 

composición del nücleo del comprimido, hecho que constituye un evidente error 

involuntario debido a que el nücleo del comprimido no estÆ compuesto por uno 0 

mÆs excipientes farmacØuticamente aceptables seleccionados entre hidroxipropil 

metilcelulosa, dióxido de titanlo, talco y polietilenglicol 6000, sino que estÆ 

compuesto por uno o mÆs excipientes farmacØuticamente aceptables 

seleccionados entre lactosa, polivinilpirrolidona, celulosa microcristalina, 

crospovidona, âcido esteàriCo y dióxido de silicio, tal como se encuentra definido 

en las lIneas 11 a 15 de la pÆgina 8 y en la Tabla 1 (pÆgina 10) del documento 

WO 03/095029. 

En este sentido, dicho error ha sido corregido dentro del texto de la descripción 

presentada en fase nacional, mediante el reemplazo del tØrmino "nücleo" por el 

tØrmino correcto "recubrimientoT’ en la pägina 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 SOL.ICITUD 

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

siguientes argumentos: 

2 



LLOREDA & CIA. S. A. 
\0 

Descri pciôn 

"No se encontraron datos comparativos con las composiciones 

previamente divulgadas que demuestren su aporte al estado de la 

tØcnica, y el efecto inesperado alcanzado" 

Frente a este particular, inicialmente me permito mencionar que el seæor 

Examinador argumenta en su Concepto TØcnico 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 fisicoqulmicas y farmacológicas del medicamento 

Srevelado en la presente solicitud, es decir, del comprimido recubierto con una 

pelIcuia que comprende 150 mg de Æcido ibandrónico (ANEXO IV). En dicho 

documento se describe no solamente la composiciÆn cualitativa y cuantitativa de 

dicho medicamento (composición que efectivamente corresponde a Jo definido 

en la nueva reivindicación 1 de la invención en cuestión), sino que tambiØn se 

revela tin resumen de los principales resultados experimentales obtenidos por el 

solicitante en relación con la actividad farmacológica del medicamento, los 

cuales, por ejemplo, demuestran inequIvocamente las sorprendentes ventajas 

tØcnicas logradas mediante la utilización de tin comprimido que contenga 150 

mg de 6cido ibandrónico en el tratamiento de  la resorción ósea, frente a la 

utilización de un comprimido que contenga 2,5 mg de dicho compuesto activo, y 

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

En consecuencia, me permito manifestar que los documentos tØcnicos remitidos 

a ese Despacho junto con el pasado memorial y junto con el presente escrito, 

sustentan de manera inequlvoca el sorprendente aporte al estado de la tØcnica 

logrado por el solicitante a travØs de la iriformación tØcnica revelada en la 

invención en cuestión. 

� "No se encuentran sustentados ejemplos de las formulaciones del 

medicamento con 100 o 150 mg de principio activo" 

En respuesta a 10 anterior, inicialmente resulta de gran importancia resaltar que 

si bien el ejemplo 1 presentado en la descripción de la  solicitud (pÆgina 17) hace 

referenda a un comprimido que contiene 50 mg de 6cido ibandrónico 

(equivalentes a 56.250 mg de la sal monosódica del Scido ibandrónico 

monohidrato) en combinación con una serie de excipientes que conforman tanto 

el nücleo como el recubrimiento de dicho comprimido, a lo largo de la 

3 
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descripcióri tambiØn Se hace referencia explIcita a un medicamento que 

contiene preferiblemente entre 100 y 150 mg de Æcido ibandrónico o 

una sal farmacØuticamente aceptable del mismo [ver, P01 ejemplo, las 

pginas 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 ó 150 mg de principio activo. 

Teniendo en cuenta lo anterior, me permito nuevamente resaltar ante ese 

Despacho la información tØcnica revelada en el anexo IV del presente escrito, 

toda vez que allI se describen plenamente la composición y las caracterIsticas 

fisicoqulmicas y farmacológicas 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 nücleo contiene 150 mg de Æcido ibandrónico mezclado con 

lactosa, povidona, cel ulosa microcristalina, crospovidona, Æcido 

esteÆrico y óxido de siliclo, y cuyo recubrimiento estÆ conformado por 

dióxido de titanio, talco, hipromelosa y magrocol 6000 

En este sentido, atentamente considero que la información aportada por el 

solicitante ejemplifica de manera clara y concisa la composición y las 

caracterIsticas fisicoquImicas y farmacológicas del medicamento revelado en la 

presente invención, con lo cual se supera completamente la objeción realizada 

por el seæor Examinador a Øste respecto. 

Reivindicaciones 

. "La s-eivindicación 1 se encuentra enunciada por administrado 

mensualmente" Jo cual se refiere a un mØtodo de tratamiento" 

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

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

expresión "administrado mensualmente" de la reivindicaciOn 1, con lo cual se 

supera satisfactoriamente la objeción realizada por el seæor Examinador a Øste 

respecto. 

"La reivindicación 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 

eliminar la reivindicación 6 actualmente oresentada, con lo cual se supera 

completamente la objeción realizada por el seæor Examinador a este respecto. 
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Finalmente, en vista de los arçjumentos tØcnicos planteados hasta el momento, y de 

conformidad con las modificaciones realizadas a la solicitud en cuestión, me permito 

manifestar que la presente invención 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 seæor Examinador ha objetado la novedad y el nivel inventivo de la 

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

� US 6,143,326 (Dl) 

� WO 00/21541 (D2) 

. En este sentido, el seæor Examinador argumenta bàsicamente que en el documento Dl 

se enseæa una formulación que comprende un ncleo de tableta que contiene entre 0.1 a 

100 mg de ibandronato y una cubierta libre de ibandronato. 

Asimismo, el seæor Examinador argumenta que el documento D2 divulga un proceso 

para la preparación de composiciones farmacØuticas orales que comprenden bisfosfonatos, 

siendo el ibandronato la sustancia activa preferida, particularmente en una proporción hasta 

de 50 mg. En este sentido, el seæor Examinador tambiØn afirma que en los ejemplos 3 y 4 

de dicha anterioridad se enseæan formulaciones para tabletas que contienen lactosa, 

polivinilpirrolidona, celulosa microcristalina, crospovidona, Æcido esteÆrico y dióxido de 

siliclo. 

Debido a lo anterior, el seæor Examinador concluye que la información tØcnica revelada 

. en la presente solicitud no es novedosa frente a las enseæanzas de los documentos Dl y 

D2. 

De otro lado, el seæor Examinador afirma que para una persona experta en la materia 

que se base en las enseæanzas de los documentos Di. y D2 serla evidente obtener el 

medicamento oral de ibandronato monosOdico monohidrato en comprimidos recubiertos de 

100 mg o 150 mg con los mismos excipientes enseæados en tales anterioridades, por lo que 

concluye que el problema tØcnico planteado en la presente solicitud serla resuelto fÆcilmente 

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 enseæanzas de cada una de dichas 

anterioridades, asi como un anàlisis comparativo detallado entre tales enseæanzas y la 

materia revelada en la presente solicitud. 

5 
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5.1 Consideraciones con respecto all documento US 6143,326 (Dl) 

En tØrminos generates, el documento Dl enseæa composiciones farmacØuticas para 

aplicaciÆn oral que contienen ibandronato o una sat fisiológicamente tolerable del mismo. 

EspecIficamente, y de acuerdo con lo establecido par los autores de dicho documento, 

las formulaciones sólidas enseæadas en Dl comprenden: a) un niicleo que contiene entre 

0.1 mg y 100 mg de ibandronato; y, b) un recubrimiento conformado par 

hidroxipropilmetilcelulosa, polietilenglicol, dióxido de titanlo y talco, es decir, un 

recubrimiento que estª libre de ingrediente activo pero que se caracteriza par permitir que 

Øste 61timo sea flberado ràpidamente. 

5.1.1 AriÆlisis de la novedad frente a Dl 

ICon base en lo anterior y con el Ænimo de demostrar el inequIvoco carÆcter novedoso 

que presenta la información tØcnica revelada en la presente solicitud frente a las enseæanzas 

del documento Dl, a continuación me permito presentar ante ese Despacho las siguientes 

consideraciones tØcnicas: 

En primer lugar, resulta de gran importancia mencionar una vez mâs que de 

acuerdo con las modificaciones realizadas en el capItulo reivindicatorio de Ia 

invenciOn en cuestión (numeral 3 del presente memorial), esta solicitud se 

encuentra dirigida a proteger un medicamento para administración oral 

caracterizado porque es un comprimido recubierto par una pelIcula, en donde el 

nücleo del comprimido comprende: 

. 0 100 mg o 150 mg de un Æcido bisfosfónico o una sat farmcØuticamente 

aceptable del mismo; y 

o uno o mas excipientes farmacØuticamente aceptables seleccionados del grupo 

conformado par: lactosa, polivinilpirrolidona, celulosa microcristalina, 

crospovidona, Æcido esteÆrico y dióxido de silicio; 

y en donde el recubrimiento del comprimido comprende uno o ms excipientes 

farmacØuticamente aceptables seleccionados entre el grupo conformado par: 

hidroxipropil metilcelulosa, dióxido de titanlo, tatco y polietitenglicol 6000. 

Par su parte, de la atenta lectura del documento Dl es claro que dicha 

anterioridad enseæa, par ejemplo, formulaciones farmacØuticas conformadas 

par: 

a) un nticleo 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 

corn posición: 

a. airededor de 51.425% en peso de hidroxipropilmetilcelulosa, 

b. airededor de 24.650% en peso de dióxido de titanio, 

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

d. airededor de 8.925% en peso de talco 

Asimismo, tanto en las columnas 3 y 4, como en los ejemplos 1, 2, 3, 4 y 7 del 

documento Dl se mencionan otros polIrneros y adyuvantes que pueden hacer 

parte del recubrimiento de las forrnulaciones farrnacØuticas alIl reveladas. Sin 

embargo, es de gran importancia resaltar que a lo largo de dicha 

anterioridad se enseæa claramente que el compuesto activo 

(ibandronato) NO estÆ mezclado con excipientes o adyuvantes. 

Ahora bien, de conformidad con lo mencionado en los dos puntos anteriores, es 

absolutarnente claro que el documento Dl NO enseæa un cmprimido cuyo 

nÆclep estÆ conformado por la mezclp de: 

o 100 mg ó 150 mg de un Æcido bisfosfónico (o una sal farmacØuticamente 

aceptable del rnismo), y 

o uno o màs excipientes farmacØuticamente aceptables seleccionados del grupo 

conformado por: lactosa, polivinilpirrolidona, celulosa microcristalina, 

crospovidona, àcido esteàrico y dióxido de silicio; 

y cuyo recubrimiento estØ conformado por uno o mÆs excipientes 

farmacØuticarnente aceptables seleccionados entre el grupo conformado por: 

hidroxipropil metilcelulosa, dióxido de titanic, talco y polietilenglicol 6000. 

Por lo tanto, me permito manifestar que la información tØcnica revelada en la 

invención en cuestión presenta un inequlvoco carâcter novedoso frente a las 

enseiianzas del documento Dl, 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 resoecto all documento WO 00/21541. (D2) 

El documento D2 enseæa un proceso para la preparación de composiciones 

farmacØuticas que contienen bisfosfonatos, el cual est6 caracterizado bàsicarnente porque  la 

sustancia activa es inicialmente granulada en htmedo por medio de un granulador de lecho 

fluidizado junto con adyuvantes que no presentan acción abrasiva, y posteriormente es 

secada, tamizada y procesada para obtener las composiciones farmacØuticas requeridas. 

7 
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En conexión con lo anterior, resulta de gran importancia resaltar que el objetivo 

principal de dicha anterioridad era desarrollar un proceso que permitiera reducir las pØrdidas 

de sustancia activa durante el proceso de preparación de composiciones farmacØuticas que 

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

5.2.1 AnÆlisis de la novedad frente a D2 

Con base en lo anterior y con el Snimo de demostrar el inequIvoco carÆcter novedoso 

que presenta la informaciÆn tØcnica revelada en la presente solicitud frente a las enseæanzas 

del documento D2, inicialmente me permito manifestar que dicha anterioridad no enseæa un 

comprimido cuyo ni:icleo estÆ conformado por la mezcla de: 

100 mg ó 150 mg de un äcido bisfosfónico (o una sal farmacØuticamente 

aceptable del mismo), y 

uno o mÆs excipientes farmacØuticamente aceptables seleccionados del grupo 

conformado por: lactosa, polivinilpirrolidona, celulosa microcristalina, 

crospovidona, 6cido esteÆrico y dióxido de silicio; 

y cuyo recubrimiento estØ conformado por uno o ms excipientes farmacØuticamente 

aceptables seleccionados entre el grupo conformado por: hidroxipropil metilcelulosa, dióxido 

de titanio, talco y polietileriglicol 6000. 

Contrario a esto, el documento D2 ünicamente revela un proceso para obtener 

composiciones farmacØuticas caracterizadas porque comprenden un bajo contenido de 

ingrediente activo, especIficamente, para composiciones farmacØuticas 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 anÆlisis de la novedad de una solicitud, es claro que un 

documento puede afectar la novedad de una invención solo si Øste contiene explIcitamente 

todas las caracterIsticas tØcnicas esenciales de la invención bajo estudio, esto es, si dicha 

anterioridad describe por Si sola todas las caracterIsticas tØcnicas contenidas en las 

reivindicaciones analizadas.1 

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 enseIianzas del documento D2. 

1 sEcRETARiA GENERAL DE LA COMUNIDAD ANDINA. Manual para el examen de solicitudes de patentes de lnvención en las 
Oflclnas de Propiedad Industrial de los Paises de la Cumunidad Andina, Lima, Per(J; 2004; pÆginas 65 y 66. 
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5.3 AnÆlisis del nivel inventivo de Ja presente solicitud frente a los documentos 

Dl V D2 

De otro lado, para demostrar el nivel inventivo que caracteriza a la materia tØcnica 

revelada en la presente solicitud frente a las enseæanzas de los documentos Dl y D2, me 

permito dirigir la atención del seæor Examinador hacia las enseæanzas 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 tØcnico logrado 

con los medicamentos revelados en la presente invención durante el tratamiento de la 

resorción ósea. 

EspecIficamente, tanto en dicho compendio (ANEXO IV) como en los documentos 

remitidos a ese Despacho junto con la respuesta dada al Concepto TØcnico 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 

consistió bÆsicamente de la realización de un ensayo clInico durante dos aæos, aleatorizado y 

doble ciego con 1.609 mujeres con osteoporosis postmenopÆusica, con el cual se comparó  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 regimen diarlo oral (2.5mg) aprobado actualmente por la FDA y la Union 

Europea. 

Dicho estudio permitió concluir que la gran mayorIa de mujeres cuyo regimen de 

tratamiento contra la resorción ósea consistió en el consumo mensual de un comprimido con 

100 mg o 150 mg de ibandronato lograron incrementos significativos en la densidad mineral 

ósea tanto en Ia 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 administró mensualmente 150 mg de ibandronato 

mostraron un aumento en la densidad mineral ósea de  la espina lumbar (LS BMD), mientras 

que solo 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 administró mensualmente 100 mg (87.1%) y 150 mg (90.0%) de 

ibandronato lograron aumentos substanciales en la densidad mineral ósea en  la cadera (TH 

BMD), pues solo un 76.7% de pacientes a las que se les administró diariamente 2.5 mg de 

ibandronato lograron incrementos similares en TH BMD. 

Aparte de lo anterior, el medicamento revelado en la presente solicitud tambiØn 

representa un importante avance en el estado de la tØcnica 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 Æcido ibandrOnico resulta inconveniente, lo que ocasionaba que hasta dos tercios de las 

pacientes abandonaran el tratamiento de la osteoporosis luego de un aæo, quedÆndose sin 
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los beneficios de la reconstrucción del hueso que estos frmacos solo 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 cuestión presenta Un 

inequIvoco carcter inventivo frente a las enseæanzas de los documentos Dl y D2, toda vez 

que una persona experta en la materia tØcnica en cuestión no encuentra en dichas 

anterioridades enseflanza alguna que le sugiera un medicamento de 

administración mensual que comprenda 100 6 150 my de ibandronato (o una sal 

farmacØuticamente aceptable del mismo) junto con excipientes farmacØuticamente 

aceptables. Asimismo, es claro que la persona experta en la materia tampoco encontrarIa 

obvio el medicamento de la solicitud de patente en cuestión, debido a que Øste no habria 

podido sugerir las notables ventajas tØcnicas y terapØuticas obtenidas a partir de dicha 

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

6. CONCLUSION 

Teniendo en cuenta las modificaciones realizadas en la descripción y en el capItulo 

reivindicatorio de la presente solicitud, y de conformidad con los argumentos tØcnicos 

presentados para demostrar el inequlvoco carÆcter novedoso e inventivo de dicho nuevo 

capitulo reivindicatorio frente a las enseæanzas de los documentos Dl y D2, es 

completamente claro que se han superado todas las objeciones expuestas por el 

seæor Examinador en contra de la patentabilidad de la presente invención, y por lo tanto, 

dicha solicitud es merecedora del privileqio de patente solicitado. 

7. Anexo al presente memorial me permito presentar: 

� I) Recibo nümero 08-84,532, expedido por la Superintendencia de Industria y 

Comercio, que acredita el pago de las modificaciones mencionadas; 

ii) Copia de las pàginas 1-17 de la descripción, en la cual se ha realizado la 

modificación 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 electrónico para el medicamento denominado: "Bonviva 150 

mg Film-Coated Tablets". 



-.4 
LLOREDA & CIA. S. A. 

8. En vista de todo lo anterior, ruego a usted proceder a estudiar nuevamente la 

solicitud a la Iuz de las argumentaciones presentadas y de las modificaciones realizadas y 

conceder el privilegio de patente solicitado. 

Seæor Superintendente, 

A ICIA LLORED-A RICAURTE 

C.C. No. 39.690.713 de UsaquØn 

kc -,-r E ? L. LIORED 

T.P. 53.215 

11 
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ACIDO BISFOSFONICO PARA EL TRATANIENTO Y PREVENCION ]DE 

OSTEOPOROSIS 

REStJMEN-OBJETO Y FINALIDAD DE LA INVENCION 

La presente invenoiôn se refiere al empleo de los ªcidos 

b–sfosfbnicos o las sales farmacØuticamente aceptables de los 

mismos, para la elaboración de medicamentos para la preven-

ciôn  o tratamiento de transtornos caracterizados por un 

aumento patolôgico de la resorción ôsea, especialmente para 

la prevención y tratamiento de la osteoporosis. 
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ACIDO BISFOSFONICO PARA EL TRATANIENTO Y PREVENCION DE 

OSTEOPOROSIS 

La presente invenciÆn Sc refiere al empleo de los cidos 

hisfof6nicos, especialmente del Æcido (l-hidroxi-3(N-netii-

N-pentil)aminopropiliden-i, l,bisfosfÆnico (Æcido ibandrônico)  

a las sales farmacØut–camente aceptables de los misrnos, para 

la elaboración de medicamentos para la prevenciÆn a 

tratamiento de transtornos caracterizados por un aumento 

patológico de la resorción ósea, especialment.e para la 

prevención y tratamiento de la osteoporosis. 

� Los huesos sirven principalmente como de soporte, y en 

10 consecuencia ci hueso es contemplado con frecuencia coro un 

simple material de construcciÆn. Sin embargo, el hueso Cs un 

complicado biomaterial adaptado pare una amplia variedd de 

necesidades, estImulos y agentes nocivos a los cuales, estEi 

expuesto. Se dispone de endoprótesis como substitutcs de 

15 huesos y articulaciones. Sin embargo, las endopr6tesis adn 

cuando biomecÆnicamente son altamente refinadas, no tienen un 

IC[ .1-VU :1Ubtj LII Ui1L.ULLIL) ILL LII Lc tO.LLL dL CcILJcI 

� Una variedad de transtornos en humanos y mamiferos 

implican o est.n asociados con la anormal resorción dsea, 

20 Estos desórdenes inciuycn aunque no estÆn limitados por 

ellas, la osteoporosis, la enfermedad de Paget, la pØrdida 

periprostØtica de hueso u osteolisis, y la hipercalcemia de 

la enfermedad maligna y metas�LÆsica de los huesos. L mds 

comdn de estas enfermedades es la osteoporosis, la cual en su 

25 manifestación m&s frecuente t.iene luger en las mujeres 

postmenopdusicas. Debido a que la osteoporosis asi coma ótros 

transtornos asociados con la pØrdida ósea, son condiciones 
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crónicas, se cree que la terapia adecuada requerirÆ 

generalmente un tratamiento crÆnico. 

Los bisfosfonatos, a saber, los Æcidos bisfosfônicos o 

las sales farmacØuticamente aceptables de los mismos, son 

s compuestos sintØticos anÆlogos del pirofosfato, que se 

encuentra en estado natural. Debido a su acusada afinidad 

para el fosfato de calcio en fase sólida, los bisfosfonatos 

se unen fuertemente al mineral del hueso. Los bisfosfonatos 

farmacolôgicamente activos son ya bien conocidos en la 

10 tØcnica y son potentes inhibidores de la resorción Æsea y son 

por lo tanto de utilidad en el tratamiento y prevenciôn de 

enfermedades que implican una resorciôn Osea anormal, 

especialmente la osteoporosis, la enfermedad de Paget, la 

hipercalcemia de malignidades y enfermedades metastÆsicas y 

is metabólicas de los huesos. 

Los bisfosfonatos como agentes farmacØuticos estân 

descritos por ejemplo en las patentes EP-A170.228, 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., 

20 cada una de las cuales estd incorporada a la presente como 

referencia. 

Las formas farmacØuticas de los bisfosfonatos que se 

encuentran corrientemente en el mercado son formulaciones 

orales (comprimidos o cÆpsulas) o soluciones para la inyec-

25 C1011 o infusión intravenosa. Son sistØmicamente bien tole-

rados cuando se administran a dosis terapØuticas. Sin 

embargo, los bisfosfonatos en su conjunto son irritantes para 

la piel y membranas mucosas, y cuando se afladen por via oral 
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sobre una base continuada, pueden ocasionar efectos 

secundarios en el tracto digestivo, p. ej., episodios 

adversos o traristornos gastrointestinales. En consecuencia y 

debido a su baja biodisponibilidad oral, la ruta oral de 

S administraciôn  ha sido hasta la fecha poco recomendada para 

emplear en pacientes. 

Los bisfosfonatos pueden clasificarse en dos grupos con 

diferentes modos de acción. El ibandronato pertenece a los 

bisfosfonatos mÆs potentes que contienen nitrógeno [Russell 

10 1999 Russell RGG, Rogers ML]. Bisphosphonates: 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 S, Benford HL, Coxon FP, 

Luckman SP, Monkkonen J, Frith JC. "Cellular Molecular 

is mechanisms of action of bisphosphonates" ("Mecanismos 

moleculares celulares de acciôn de los bisfosfonatos") 

Cancer ("Cancer") 88 (12) Suppi: 2961-2978 (2000)]. El 

ibandronato es uno de los bisfosfonatos mÆs potentes 

actualmente en desarrollo cilnico en la osteoporosis y 

20 enfermedades metastÆsicas de los huesos. En modelos animales 

de resorciÆn ôsea, el ibandronato es 2, 10, 50 y 500 veces 

mÆs potente que el risedronato, alendronato, pamidronato y 

clodronato respectivamente [Mühlbauer R.C.,F. Bauss, R. 

Schenk, M. Janner, E. Bosies, K. Strein y H. Flejsch. "EN 

25 21.0955 a potent new bisphosphonate to inhibit bone 

resorption" ("EM 21.0955, un potente nuevo bisfosfonato para 

la inhibición de la resorciÆn ósea") . J. Bone Miner, Res. 6: 

1003 - 1001 (1991)]. 
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El ibandronato inhibe la resorciÆn ósea sin perjudicar 

la m–neralizaciôn (Mühlbauer y col., Mlh1bauer R.C., F. 

Bauss, R. Schenk, N. Janner, B. Bosies, K. Strein, y H. 

Fleisch. "EM 21.0955 a potent new bisphosphonate to inhibit 

5 bone resorption" ("EM 21.0955, un potente nuevo bisfosfonato 

para la inhibic–Æn de la resorciôn ósea") . J. Bone Miner. 

Res. 6: 1003 - 1011 (1991).). Se ha demostrado que disminuye 

la actividad osteoclÆstica con lo cual inhibe la destrucción 

de los huesos. A dosis altas reduce tambiØn el niimerc de 

10 osteoclastos (Mühlbauer y cal., Mühlbauer R.C., F. Bauss, R. 

Schenk, M. Janner, H. 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 inhibición de la resorción óseaT!) . J. Bone Miner. Res. 6-

15 1003 - 1011 (1991) 

Como Se ha descrito, los bisfosfonatos son aceptados par 

proporcionar una fuerte eficacia en el control de la 

osteoporosis. Sin embargo, dadas las restricciones de 

administración relacionadas con la baja biodisponibilidad 

20 oral y potenciales efectos gastro intestinales, existe una 

clara oportunidad para los regimenes que ofrecen una mejor 

comodidad y flexibilidad, conduciendo a un nivel rns alto de 

aceptaciôn  y un superior control /sat isfacciÆn del paciente. 

Se han descrito en la tŒcnica regImenes intermitentes coma 

25 pot’ ejemplo, la administracidn una vez a la semana, pero 

dichos tratamientos intermitentes no proporcionan el 

resultado deseado. 

Se ha descubierto ahora que la prevención o el 
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tratamiento de transtornos caracterizados par un aumento 

patológico de la resorciÆn ósea como p. ej., la osteoporosis, 

pueden ser mejorados mediante la administraclØn mensual de 50 

a 250 mg de un bisfosfonato a una sal farmacØuticamente 

5 aceptable del mismo, especialmente mediante una adminis-

traciôn  mensual de ibandronato, es decir, Æcido ibandrónico a 

una sal tarmacuLicamente aceptable del misino. 

La presenCe invenciôn se refiere por lo Canto al empleo 

de un Æcido bisfosfÆnico a una sal farmacØuticamente 

1.0 aceptable del mismo, part icularmente con ci empieo del Æcido 

ibandrônico a una sal farmacuCicamente aceptable del mismo, 

para la preparación de medicamentos para la prevenciôn a 

tratamiento de trastornos caracterizados par un aumento 

patolÆgico de la resorciÆn Æsea, en donde el medicamento: 

is a) contiene aproximadamente de 50 a 250 mg, de 

preferencia aproxirnadamente 100 a 150 mg de un âcido 

bisfosfÆnico a una sal farmac(§uticamente aceptable del mismo, 

y 

b) el medicamento Se administra por via oral en uno, 

20 dos a tres dias consecutivos par mes. 

El tratamiento par via oral mensual, mediante la 

administraciôn de por lo menos ci 1205k, especialmente del 

120% al 200% de la dosis prevista, ofrece mayores ventajas 

para el paciente con respecto a la comodidad y aceptacidn as! 

25 coma superiores resultados. La "dosis prevista" (100%) 

corresporide a las dosis diarias eficaces acumuladas. Antes de 

completar el programa de desarrollo clinico del ibandronato, 

ningin bisfosfonato habia demostrado prospect ivamente una 
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eficacia en la reducciOn de fracturas con un intervalo sin 

fÆrmaco, fuera de la administraciÆn diana. En resumen, es 

completamente inesperado que el beneficio de la reducción de 

fracturas pueda denivarse de una administraciôn mensual de un 

5 bisfosfonat.o con un esquema de administración de un compri-

mido nico o de vanios comprimidos. 

En consecuencia, la presente invención se refiere al 

empleo de Æc–dos bisfosfÆnicos o sales farmacØut–camente 

aceptables de los mismos para la elaboración de un medi-

10 camento para la prevenc–ófl 0 tratamiento de transtornos 

caractenizados por un aumento patolôgico de la resorciân 

ósea, p. ej., la osteoporosis, en donde el medicamento 

contiene por lo menos el 120 de la dosis diana eficaz 

prevista, de dcidos bisfosfónicos o sales farmacuticamente 

15 aceptables de los mismos, y se administra en uno, dos o tres 

dias consecutivos por roes. 

Con ma’s preferencia, la invenciÆn comprende el empleo 

del Æcido ibandrÆnico o las sales farmacØuticamente acep-

tables del mismo, para la elaboraciôn de un medicamento para 

20 la prevenciÆn o tratamiento de transt.ornos caractenizados par 

un aument.o patolâgico de la resorci6n ôsea en donde el 

medicamento, 

a) contiene aproximadamente de 100 a aproximadamente 

150 mg de Æcido ibandrónico o una sal farmacØuticamente 

25 aceptable del mismo, y 

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

consecutivos par mes. 

El tØrmino "Æcido bisfosfÆnico" sinif–ca compuestos 
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caracterizados por dos grupos fosfón–cos unidos par enlaces 

fosfoter a un Ætotno de carbono central (geminal) Esta 

estructura P -C -P estd ejemplificada en la formula I de mÆs 

adelante. Debe tenerse en Cuenta que el tOrmino "Æcidos 

s bisfosfOniCos" como se emplea en la presente cuando se 

refiere a los agentes teraputicos de la presente invenciOn, 

se emplea tambiØn para abarcar los bisfosfonatos, los Æcidos 

bifosfOnicos y los Æcidos bisfosfOnicos, asI como tarnbiØn las 

sales y derivados de estos materiales. El empleo de una 

10 nomenclatura especIfica al referirse al bisfosfonato a 

bisfosfonatos no significa que se limita el Æmbito de la 

presents invenciOn, a no ser que estØ especificamente 

indicado. 

El tOrmino "farmacØuticamente aceptable" como se emplea 

is en la presente, significa que las sales o agentes quelantes 

son aceptables desde el punto de vista de la toxicidad. 

El tØrmino "sal farmacØuticament.e aceptable", se refiere 

a las sales de amonio, sales de metal alcalino tales como 

potasio y sodlo (incluyendo las sales mono, di y trisOdicas 

20 que son las preferidas), sales de metal alcalinotØrreo tales 

coma las sales de calcio y de magnesia, con bases orgÆn–cas, 

como p. ej., las sales de diciclohexilamina, N-met–l-D-

glucarnina y sales con aminoÆcidos tales como la arginina, 

lisina, etc. 

25 El tØrmino "transtornos caracterizados par un aumento 

patolOgico de la resorciOn Oseau se refiere a las con-

diciones definidas mØdicamente con a sin causa identifica-

ble (tal como una osteoporosis menopÆusica, osteoporosis 
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juvenhl idiopÆtica, osteoporosis asociada con el sindrome de 

Klinefelter, osteoporosis masculina, osteoporosis debido a 

factoreS nutriciona]-eS, osteoporosis relacionada con el 

trasplante de un 6rgano, osteoporosis asaciada con la 

s inmovilizac–ón, condición inflamatoria y la osteoporosis 

inducida por corticosteroides) 

El trmino ’uno, dos 0 tres dias consecutivos por mesh 

significa la administraciôn de comprimidos proporcionales de 

una a tres dosis, o no proporcionales a ninguna dosis, en 

10 UflO, dos o tres dias consecutivos del mes, de preferencia un 

dia POT mes Como se emplea en la presente, el tØrmino ItmeST 

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 

15 de un aæo natural. 

El tØrmino T!medicamentofl se refiere a una composición 

farmacØutiCa. El tØrmino abarca los esguemas de administra-

don 

simple o multiple. 

De preferencia el medicamento se administra una vez al 

20 mes. De preferencia el medicamento se administra como dosis 

mnIca, aunque el Æmbito de la presente invenciOn incluye 

medicamentos admhnistrados como subdosis mtilt–ples como p. 

ej., en dos dias consecutivos POT mes 0 tres dias consecu-

tivos por mes. 

25 De preferencia, el medicamento comprende POT lo menos ci 

1000-o, de preferencia del 1200-o al 2000-., con mâs preferencia 

del 120 al 150% de la dosis eficaz de Acidos bisfosfón–cos  o 

sales farmacOuticamente aceptables de los mismos, con mÆs 



preferencia del Æcido ibandró:icO o sales farmacØut–camente 

aceptables del mismo. 

El tØrmino Itdosis eficaz" se ref lere aproximadamente de 

50 a aproximadamente 250 mg, con mÆs preferencia de 

5 aproximadamente 100 a aproximadamente 150, de un bisfosfonato 

a sales farmacØuticamente aceptables del mismo, por ejemplo 

de Æcido ibandrón–co o una sal farmacØuticamente aceptable 

del mismo. Como se ha indicado, la dosis eficaz puede ser una 

dosis simple o multiples subdosis. Por ejemplo si la dosis 

10 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 a 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) 

15 dosis de 100 mg, dos (2) subdosis de 50 mg administradas en 

un dIa a dos dias consecutivos, de preferencia en dos dias 

consecutivos. 

!!AcjdQS bjfosfónicos y sales farmacuticamente acepta-

bles de los m–smos como agentes farmacØuticos, estÆn des -

20 critos por ejemplo en las patentes US noo 4.509.612, 

4.666.895, 4719.203, 4.777.163, 5.002.937, 4.971.958 y 

4.958.839 y en las solicitudes de patente europea n° 252.504 

y 252.505, incorporadas a la presente como referencias para 

la descripción. 

25 MØtodos para la preparación de ªcidas bisfosfónicas y 

sales farmacØut–camente aceptables de los mismos, pueden 

encontrarse p. ej., en las patentes U.S. nOG 3.962.432, 

4.054.598, 4.267.108, 4.327.039, 4.407.761, 4.621.077, 



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 referenda. Las sales farmacuticamente acep-

5 tables de los Æcidos bisfosfÆnicos pueden tamblØn .emplearse 

en la presente invenciôn. Ejemplos de sales bÆsicas de Æcidos 

bisfosfÆnicos –ncluyen las sales de amonia, sales de metal 

alcalino como potasia y sodio (incluyendo las sales mono, di 

y trisôdicas) (las cuales son las preferidas) , sales de metal 

10 alcalinoti,Ørreo tales coma calcio y magnesia, sales con bases 

� orgÆnicas tales coma las sales de diciclohexilamina, N-metil-

D-glucamina y sales con aminoÆcidos tales como la arginina, 

lisina, etcetera. Se prefieren las sales no tóxicas, 

fisiológicamente aceptables. Las sales pueden prepararse par 

15 mØtodos ya coriocidos en la tØcnica, coma se describen en la 

solicitud de la patente europea 252.504 6 en la patente US no 

4.922.077, incorporadas a la presente coma referenda. 

De preferencia, el medicamento contiene de 100 a 150 mg 

de un âcido ibandrÆn–co a de una sal farmacØuticamente 

20 aceptable del mismo. Dc preferencia, el medicamento Se 

administra coma dosis simple. 

En una version preferida de la presente invenciôn, el 

tØrmino "bisfosfonato" de la presente invendiOn corresponde a 

cornpuestos de fOrmula general 

25 

P(0)(OH) 
2 A 

x (D 
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en donde A y X son independientemente entre si, selec-

cionadas del grupo formado pot lüdrógeno, hidroxilo, halo-

geno, amino, SH, fenilo, aiquilo, mono o dialquilamino, mono 

o dialquilaminoalquilo, alcoxilo, tioalqüilo, tiofenilo, y 

S conjuntos arilo o heteroarilo seleccionados del grupo formado 

POT fenilo, pinidilo, furanilo, pirrolidinilo, imidazolilo y 

hencilo, en doncle el conjunto arilo o heteroarilo estÆ 

opcionaimente substituido con aiquilo. 

En la fOrmula quImica anterior, A puede incluir X, y X 

10 incluye A de forma que los dos conjuntos pueden formar parte 

. de la misma estructura ciclica. 

La fOrmula quImica anterior pretende abarcar estructuras 

carbociclicas, aromÆticas y hete:roaromÆticas para los 

substituyentes A y/o X, p. ej . , naftilo, quinolilo, 

15 isoquinolilo, adamantilo y ciorofeniltio. 

Estructuras preferidas son aquellas en las cuales A Se 

selecciona del grupo formado pot hidrOgeno, hidroxilo y 

halOgeno, y X se selecciona del grupo formado POT aiquilo, 

halOgeno, tiofenilo, tioalquilo y dialquilaminoalquilo. 

20 Las estructuràs  mäs preferidas son aquellas en las 

cuales A se selecciona del grupo formado pOT hidrOgeno, 

hidroxilo y Cl, y X se selecciona del grupo formado pot 

aiquilo, CI, clorofenitio y dialquilarninoaiquiiLo. 

El Æcido bisfosfOnico preferido o su sal 

25 farmacŒuticamente aceptable, Sc selecciona del grupo formado 

pot alendronato, cimadronato, clodronato, EB-1053, tili.idro-

nato, etidronato, ibandronato, incadronato, minodronato, 

neridronato, olpadronato, risedronato, piridronato, pamidro-
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nato, zolendronato o sales aceptables de los mismos, p. ej., 

is sal monosôdica del dcido ibandrÆnico monohidrato. 

El Æcido ibandrónico (Æcido 1-hidroxi-3-(N-metil-N-

pentil)aminopropiii.den-1,i--bisfosf6nico) o las sales compati-

s hies del mismo son particularmente preferidas, p. ej., la sal 

monosódica del Æcido ibandrÆnico monohidrato. 

Los bisl:osfonatos y las sales farmacØuticamente acepta-

bles, pueden adininistrarse solas o en combinación con otros 

frmacos activos pars huesos, bien en combinaciones fijas o 

10 bien separadas tanto fisicamente como en ci tiempo, inclu-

yendo hormonas tales como una hormona esteroide, p. ej., un 

estrÆgeno, un agonista parcial de estrÆgena, a uris combina--

don 

estrOgeno-gestÆgeno; uris calcitonrna o anâiogo a den--

vado de is misma, p. ej., la hormona del salmOn, de la 

is anguila o la hormona del paratiroides calcitonina humans a 

anÆiogos de las mismas, p. ej., PTH (1-84) 
, PTH (1-34) / PTH 

(1-36) . PTH (1-38), PTH (131)NH2 0 PPTS 893; un SERM 

(Selective Estrogen Receptor Modulator) (Moduiador receptor 

de estrOgeno selectivou), p, ej., raloxifene, lasofoxifene, 

20 TSE-434, FC1271, tiholone, vitamins D 0 un anÆlogo. Estos 

- fÆrrnacos activos pars ci hueso adicionales, pueden adminis-

trarse rnÆs frecuentemente que ci bisfosfonato. 

Coinposiciones farmacOuticas apropiadas son ya conacidas 

en la especialidad y han sido descnitas p. ej., en las pa -

25 tentes US n 6.143.326 
y 

6.294.196, is cuales se incorporan 

a la presente como referencia. 

Para La preparadiOn de comprimidos, compnimidos iacados, 

grageas a cÆpsulas de gelatina dura, los compuestos de is 
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presente invenci6n pueden mezclarse con excipientes inor-

gÆnicos u orgÆnicos farmacØuticamente inertes. Ejemplos de 

excipientes adecuados para comprimidos, grageas o cÆpsulas de 

gelatina dura incluyen la lactosa, almidôn de maIz o 

derivados de los mismo, talco o Æcido esteÆrico o sales del 

mismo. 

Las composiciones farmacØuticas pueden contener tambiØn 

agentes conservantes, agentes solubilizantes, agentes 

estabilizantes, agentes humectantes, emulsionantes, edulco-

rantes, colorantes, odorantes, sales para variar la presiôn 

osm6tica, tampones, agentes para recubrimiento o anti-

oxidantes. Pueden contener tambiØn otros agentes terapØuti-

cemente valiosos. De preferencia, la composición farmacØutica 

es un comprimido recubierto con una pelicula en el cual el 

nicleo del comprimido contiene 50 a 200 mg de un Æcido 

bisfosfônico o una sal del mismo farmacØuticamente aceptable 

como se ha definido mÆs arriba y uno o mÆs excipientes 

farmacØuticamente aceptables seleccionados del grupo formado 

por lactosa, polivinilpirrolidona, celulosa microcristalina, 

crospovidona, Æcido esteÆrico, dióxido de silicio y el 

recubrimiento del comprimido contiene uno o mÆs excipientes 

farmacØuticamente aceptable seleccionados del grupo formado 

por hidroxipropilmetilcelulosa, dióxido de titanio, talco y 

polietilenglicol 6000. Estas composiciones son ya conocidas 

en la especialidad y estÆn descritas por ejemplo en las 

patentes US n0s 6.143.326 y 6.294.196. 

Otro aspecto de la presente invenciôn es un mØtodo para 

el tratamiento, reducción o prevenci6n de trastornos carac-
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terizados par un aumento patolÆgico de la resorciÆn ôsea, el 

cual comprende la administraciôn a un mamifero de una can-

tidad efectiva de Æcidos bisfosfónicos a sales aceptabies de 

los mismos. Part icularmente, la invención se refiere a un 

5 mØtodo para ci tratamiento, reducciOn a prevenclØn de 

transtornos caracterizados par un aumenta patológico de la 

resorciân ósea, el cual comprende la adrninistraciÆn oral de 

una cantidad efectiva de un Æcido bisfosfdnico a una sal 

farmacØuticamente aceptable del mismo, en donde se administra 

10 aproximadamente de 50 a 250 mg de Æcido bisfosfØnico o una 

� sal farmacØuticamente aceptable del mismo, y se administra en 

uno, dos a tres dIas consecutivos par mes. Coma se ha 

indicado mØs arriba, la cantidad efectiva de Æcido bisfos-

fdnico a sal farmacØuticamente aceptable del mismo puede 

15 administrarse en forma de dosis simple a coma subdosis 

multiples.. 

Dc preferencia, ci metodo comprende la administracidn de 

aproximadamente 50 a 250 mg, de preferencia aproximadamente 

100 a 150 mg, de un bisfosfonato a una sal farmacdut.icamente 

’ 20 aceptable del mismo, dos a tres dias consecutivos par mes 

Aunque 
ea. mØtodo incluye la administraciÆn de la dosis 

mediante subdosis multiples, ci mØtodo aboa de preferencia 

par una dosis simple: Ejempios para la administracidn de la 

dosis inediante subdosis multiples son coma sigue: Si. la dosis 

25 eficaz es de 150 mg. la dosis puede ser dos (2) subdosis de 

75 mg administradas en un dIa a dos dIas consecuLivos, a tres 

(3) subdosis de 50 mg administradas en un dia a en dos a tres 

dIas consecutivos; si la dosis eficaz es de 100 mg, la dosis 
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puecle ser dos (2) subdosis de 50 rng adminisradas en un dia o 

dos dias consecutivos, de preferencia en dos dias consecu-

tivo. El bisfosfonato preferid.o es ci ibandranato o una sal 

f.armacØuticamente aceptable del m–srno, p. ej, la sal mono -

5 sódlca  del Æcido ibandrônico monohidrato. 

Dc preferencia, en ci mØtodo de acuerdo con la presente 

invención, ci Æcido bisfosfÆnico se selecciona del grupo 

formado por alendronato, cimadronato, ciodronato, ED -1053, 

tiludronato, etidronato, ibandronato, incadronato, minodrona-

10 to, neridronato, olpadronato, risedronato, piridroriato, 

� pamidronat:o, zolendronato o sales farmacŒuticament.e acepta-

blesde los mismos. Con mÆs preferencia ci Æcido bisfosfóriico 

es el ihandronato o una sal farmacØuticamente aceptabie del 

mismo, p. ej., la sal rnonosÆdica del Æcido ihandrónico, mono -

15 hidrato. 

La invenciÆn se describe a continuación con referenda a 

las versiones ejemplificadas. 

20 

S 

25 
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EJEMPLOS 

EJEMPLO 1:.ComposiQi6n tarmacØutica 

El ejemplo muestra la composiciÆn de un comprimido de 50 

mg. La cornposición y preparaciân de estos comprirnidos ya son 

5 conocidas en la especiali.dad y estÆn 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 monosódica del Æcido ibandrónico monohidrato. 
i-U 

[] 
Cornpriinido de 50 nig recubierto con una peilcula 

Coinponentes nig I)OF 
CO In P rniiid o 

Ntc1eo del comprimido: 

Sal monosodica del Æcido 
ibandronico, monohidralo 

56,250 

Lactosa monohidrato 92.750 

Povidona K 25 5.000 

Celuosa microciistalina 3 0. 000 

Crospovidona 10.000 

Acido esteÆrico purificado 4.000 

Dióxido de silicio coloidal 2000 

Recuhiinnento del comprirnido: 

Hidroxipropilmetikelulosa 5.1425 

Dióxido de titanio 2.4650 

Talco 0,8925 

Polieti!englicol6 .000 1,5000 

[Peso final: 210.000 
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REIVXNDICACIONES 

1. Un medicamento para administración oral caracterizado 

porque es un comprimido recubiero por una pelIcula, en 

donde el ntiicleo del comprimido comprende: 

100 mg o 150 mg de un dcido bisfosfónico o una sal 

farmcuticamente aceptable del mismo; y, 

� uno o mas excipientes farmacØuticamente aceptables 

seleccionados del grupo conformado por: lactosa, 

polivinilpirrolidona, celulosa microcristalina, 

crospovidona, Æcido esteârico y diÆxido de silicio; 

y en donde el recubrimiento del comprimido comprende 

uno o mas excipientes farmacuticamente aceptables 

selLeccionados entre el grupo conformado por: hidroxipropil 

metilcelulosa, dióxido de titan–o, talco y polietilenglicol 

6000. 

2. El medicamento de la reivindicación 1, en donde el 

âcido bisfosfónjco es el Æcido ibandrÆnico o una sal 

farmacØut–camente aceptable del mismo. 

3. El medicamento de las reivindicaciones 1 y 2, el cual 

comprende 100 mg de Æcido bisfosfônico o una sal 

farmacØuticamente aceptable del mismo. 

S4. El medicamento de las reivindicaciones 1 y 2, el cual 

comprende 150 rug de Æcido bisfosfónico o una sal 

farmacuticamente aceptable del mismo. 

5. El medicamento de acuerdo con cualquiera de las 

reivindicaciones 1 a 4, en donde el dc–do bisfosfónico o la 

sal farmacuticamente aceptable del mismo es la sal 

monosódica del Æcido ibandrÆnico monohidrato. 
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.TAME OF THE MEDICINAL PRODUCT 
Bonviva V 150 mg film-coated tablets 

2. QUALITATIVE AND QUANTITATIVE COMPOSITION J. 
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 
Film -coated tablet 

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

14. 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): 

hap ://ernc. rnedicines.org.uk/emc/assets/c/htrnl/DisplayDoc. asp?DocumentlD= 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. 

r43 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?DocumentlD 16730 04/11/2008 
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4.4 Special warnings and precautions for use AJI 
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 
forms of interaction 

Drug-Food Interactions 

Oral bioavailability of ibandronic acid is generally reduced in the presence of 
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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 meiphalan/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 °h (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 °Io 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. 

1 46 Pregnancy and lactation Ail 
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 
No studies on the effects on the ability to drive and use machines have been 
performed. 

4.8 Undesirable effects WWI 
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 1 MF 4411 

http ://emc.medicines.org.uk/emc/assets/c/htm1/DispIayDoc.asp?DocumentID 16730 04/11/2008 
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Re: P1. -F. HOFFMANN-LA ROCHE AG-Solicitud de Patente de Invención 

en Fase Nacional PCT para "ACIDO BISFOSFONICO PARA EL 

TRATAMIENTO V PREVENCION DE OSTEOPOROSIS". -Clase A61P 

19/10.-Expediente nümero 04-096.462.-

1. Me refiero at auto dictado por ese Despacho notificado por fijación en tista 

el 14 de Marzo de 2008. 

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

Examinador en su Concepto TØcnico No. 422 bajo los acÆpites de Claridad de la 

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

me permito presentar los siguientes argumentos tØcq y las siguientes 

modificaciones hechas en el capItulo reivindicatorlo de la presente solicitud, 

mediante to cual no solo se superan dichas objeciones, sino que ademÆs se 

demuestra en forma contundente la patentabilidad de la presente solicitud. 

3. MODIFICACIONES A LA SOLICITUD 

Incialmente me permito manifestar que et solicitante de la invención en 

cuestión ha decidido presentar un nuevo capituto reivindicatorlo, et cuat estâ 

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

continuación: 

La nueva reivindicación 1 estÆ dirigida a proteger un medicamento 

que comprende 100 mg 6 150 mg de un Æcido bisfosfónico (o una sal 
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farmacØuticamente aceptable del mismo) junto con uno o ms 

excipientes farmacØuticamente aceptables. Dicha nueva reivindicación 

presenta adecuado sustento en la pÆginas 6 (lIneas 14 a 17) y 14 

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

La nueva reivindicación 2 define que el 6cido bisfosfónico mencionado 

en la nueva reivindicación 1 es especIficamente el Æcido ibandrónico. 

Lo anterior presenta pleno sustento, por ejemplo, en la pÆgina 11 

(IIneas 17 a 20) de la descripción 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 Æcido bisfosfónico (o una sal farmacØuticamente aceptable del 

mismo), respectivamente. En este caso, es claro que el sustento para 

dichas nuevas reivindicaciones es la nueva reivindicación 1, y por 

ende, la rnateria descrita en la pÆgina 6 (Ilneas 14 a 17) de la 

descripción. 

La nueva reivindicación 5 especifica que el 6cido bisfosfónico (o Ia sal 

farmacØuticamente aceptable del mismo) mencionado en las 

reivindicaciones 1 a 4 precedentes es la sal monosódica del Æcido 

ibandrónico monohidrato, de acuerdo a lo establecido en la pÆgina 13 

(lIneas 3 a 6) de la memoria descriptiva de la presente solicitud de 

Ipatente). 

La nueva reivindicacion 6 est6 dirigida a proteger un medicamento de 

conformidad con lo descrito en las reivindicaciones 1 a S precedentes, 

el cual adicionalmente estÆ caracterizado porque es un comprimido 

recubierto por una pelIcula, cuyo nücleo estÆ conformado por 100 mg 

ó 150 mg de un Æcido bisfosfónico (o una sal farmacØuticamente 

aceptable de este) y uno o mÆs excipientes escogidos entre: lactosa, 

polivinilpirrolidona, celulosa microcristalina, crospovidona, Æcido 

esteÆrico, dióxido de siliclo, hidroxipropil metilcelulosa, óxido de 

titanio, talco y polietilengllcol 6000. Dicha nueva reivindicación 

presenta adecuado sustento en la pÆgina 14 (lIneas 2 a 24) de la 

descripción originalmente presentada. 

2 
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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 amptIan de manera alguna el alcance establecido en la 

memoria descriptiva origrnalmente presentada. En este sentido, es claro 

que dichas modificaciones han sido realizadas con el 6nico fin de cumplir con los 

requisitos de patentabilidad estipulados en la Decision 486. 

4. CLARIDAD DE LA SOLICITUD 

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

base en los siguientes argumentos: 

DESCRIPCION 

"No se en contra ron datos comparativos con las corn posiciones 

previamente divulgadas que demuestren su aporte al estado de la 

tØcnica, y el efecto inesperado alcanzado" 

En respuesta a lo anterior, atentamente me permito poner en 

consideración del seæor Examinador los siguientes documentos que permiten 

demostrar el sorprendente aporte al estado de la tØcnica 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):S447 (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 (SuppL1):S94 (Abstract F406); 

(Anexo C) 

3 
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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 pÆrrafo de 

las conclusiones (pgina 19); allI se establece que antes de los estudios 

experimentales que condujeron a obtener la sorprendente información revelada 

en la presente solicitud de patente, se asumIa como parte del estado de la 

tØcnica que debido a que los osteoclastos tienen una vida media de entre 2 y 3 

semanas, dicho rango era el mximo intervalo de tiempo que debia existir entre 

la administración de bisfosfonatos a un paciente en tratamiento. Sin embargo, 

en dicho documento se concluye que los estudios con ibandronato han ., 

demostrado que el intervalo de dosis puede ser extendido a un (1) mes sin que; 

se yea 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 administró mensualmente 100 mg o 150 mg de ibandronato lograron 

incrementos significativos en la densidad mineral ósea tanto en la espina 

lumbar (LS BMD), como en la cadera (HT BMD). As[, 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 administró mensualmente 150 mg de ibandronato 

mostraron un aumento en la densidad mineral ósea de la espina lumbar (LS 

BMD), mientras que solo un 84% de pacientes a quienes se les administró 

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 ósea en la cadera (TH BMD), 

pues solo un 76.7% de pacientes a las que Se les administró diariamente 2.5 

mg de ibandronato lograron incrementos similares en TH BMD. 

Finalmente, en el anexo C bsicamente se revela que la administración 

mensual de 150 mg de ibandronato a pacientes con osteoporosis 

postmenopÆusiCa suprime marcadamente la magnitud de CTX en suero (enlaces 

de colÆgeno carboxi-terminal). Como consecuencia de lo anterior, la 

administración mensual de 150 mg de ibandronato suprime rpidamente la 

resorción ósea hasta niveles normales luego de tres meses de haber iniciado el 

tratamiento, con la caracterIstica adicional de que dicha supresión se mantiene 

mientras se mantenga el mismo esquema de administración del medicamento. 
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En sIntesis, atentamente me permito resattar 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 cuestión, esto es, una dosis unica mensual de 

100 mg 6 150 mg de ibandronato (0 una sal farmacØuticamente 

aceptable del mismo), presenta marcadas ventajas terapØuticas frente 

a las composiciones previamente conocidas en el estado de la tØcnica, 

las cuales establecen terapias de dosificación de cantidades mas bajas 

de ibandronato administradas en intervalos de tiempo menores. 

En este sentido, puede concluirse que: 1) la eficacia terapØutica obtenida 

mediante las composiciones de la presente solicitud es tan o mÆs alta que la 

Ol obtenida con las dosificaciones enseæadas en el arte previo; y, 2) la aceptación 

por parte de las pacientes a un regimen de tratamiento mensual con 

ibandronato es mucho mas alta con respecto a la aceptacion dada a un regimen 

de tratamiento diarlo, semanal o quincenal, como consecuencia de las 

implicaciones que dichas formas de dosificación tienen en los efectos laterales 

negativos producidos por una administración recurrente de dicho compuesto 

activo. 

5. REIVINDICACIONES RELATIVAS A UN USO 0 A UN SEGUNDO USO 

(artIculos 14 y 21 D 486) 

El seæor Examinador afirma to siguiente en su Concepto TØcnico: 

"Las relvindica clones 1-10, se refleren at uso de los Æcidos 

bisfosfónicos; las cuales no son paten tables de acuerdo a los 

articulos mencionados de Ia normatividad vigente" 

Atendiendo a la anterior objeción y tat como se comentó en el numeral 3 

del presente memorial, el solicitante de la invención en cuestión ha decidido 

presentar un nuevo capItulo reivindicatorio, el cual estÆ compuesto por seis (6) 

reivindicaciones dirigidas exciusivamente a proteger una composición 

(especIficamente un medicamento). En este sentido, adicionalmente resulta de 

gran importancia resaltar que a to largo del nuevo capItulo reivindicatorio dicha 

composición  se encuentra adecuadamente caracterizada por sus componentes 

tØcnicos. 

5 
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En vista de lo anterior, es claro que dicho nuevo capItulo reivindicatorlo 

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 seæor Examinador a Øste respecto. 

6. ANALISIS DE LA NOVEDAD Y EL NIVEL INVENTIVO 

De otro lado, si bien el seæor Examinador atin no ha realizado el ariIisis de 

la novedad y el nivel inventivo del nuevo capItulo reivindicatorio de la presente 

solicitud de patente, en su Concepto TØcnico de manera absolutamente 

sorprendente hace referencia a tres documentos citados por un supuesto 

lropositorfl, cuando es absolutamente evidente que el escrito de "remisión de 

información" presentado el 6 de Octubre de 2006 por parte del Dr. Reyes 

Villamizar, apoderado de TecnoquImicas S.A., fue presentado un aæo y cuatro 

meses despuØs de expirado el tØrmino seæalado por el artIculo 42 de la 

Decision 486, para que cualquier tercero con legitimo interØs 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 oposición, pues no solo es extemporÆneo, sino que nunca fue 

notificado a ml representada para dar respuesta al mismo, por no ser 

efectivamente una oposición. 

Sin embargo, si aün ese Despacho considera que los tres documentos 

citados en el escrito de TecnoquImicas pudieran Ilegar a afectar la 

patentabilidad de la presente invención, a continuación me permito presentar 

una serie de argumentos claros y contundentes que desvirtuan cualquier duda 

que pueda Ilegar a surgir acerca de la patentabilidad de la invención en estudio. 

6.1 Consideraciones con resDecto all documento Dl 

En tØrminos generales, el documento WO 0115703 ensePia mØtodos 

terapØuticos diseæados para inhibir la resorción ósea en mamIferos, donde 

dichos metodos se caracterizan porque permiten minimizar los efectos 

gastrointestinales adversos que generan los mOtodos terapØuticos conocidos en 

el estado del arte. 

[;1 
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EspecIficamente, dicho documento Dl revela un mØtodo para inhibir la 

resorción ósea en mamIferos, que comprende la administración oral de un 

bisfosfonato seleccionado entre alendronato, ibandronato, risedronato y las 

sales a Østeres farmacØuticamente aceptables de los mismos, dentro de un 

horario de administracion seleccioriado entre dosis una vez por semana, dosis 

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

Adicionalmente, en Dl se ensePia que una unidad de dosificación para 

inhibir la resorción ósea en mamIferos comprende entre aproximadamente 3.5  

mg y aproximadamente 200 -mg de ibandronato (incluyendo las sales a Østeres 

farmacØuticamente aceptables del mismo). 

Ahora bien, con base en lo anterior y con el Ænimo de demostrar el 

inequIvoco carcter novedoso que presenta la materia revelada en el nuevo 

capItulo reivindicatorio de la presente solicitud de patente frente a las 

ensePianzas de Dl, a continuación me permito presentar las siguientes 

consideraciones tØcnicas: 

Tal como se comentó previamente, en la reivindicación 4 del 

documento Dl se ensePia una forma de dosificación que comprende 

entre aproximadamente 3.5 mg y aproximadamente 200 mg de 

ibandronato (o una de sus sales o Østeres farmacØuticamente 

aceptables). 

Contrarlo a esto, el nuevo capItulo reivindicatorio de la solicitud en 

cuestión estØ dirigido a proteger un medicamento que comprende 100 

mg ó 150 mg de la sal monosódica del Æcido ibandrónico 

monohidrato. 

De lo anterior queda claro que mientras Dl revela un rango de . 

dosificacion (3.5 mg a 200 mg), en la presente sohcitud de I 

patente se protegen dos cantidades especIfucas de principio 

activo (100 mg y 150 mg), hecho que segun las enseæanzas del 

Manual Andino, constituye un claro e inequlvoco factor de novedad de 

la materia revelada en la solicitud de patente en cuestión (frente a las 

enseæanzas de Dl), toda vez que de acuerdo con las disposiciones 

establecidas en el mencionado Manual: "Una expresión general no 

7 
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destruye la novedad de un elemento especIfico que cae dentro de 

esta expresión ’ 1 

Adicionalmente, de la cuidadosa lectura de Dl es claro que en dicha 

anterioridad no se revelan de manera expilcita las cantidades 

especIficas de ibandronato establecidas en la presente soticitud de 

patente, y debido a que en el Manual Andino de Patentes tambiØn se 

establece que: "Para determinar la novedad de la invención, se debe 

corn pro bar si existen anticipaciones del estado de la tØcnica que 

contengan expilcitamente todas las caracteristicas tØcnicas esenciales 

de la invenciÆn. El examen de novedad se efectüa comparando 

elemento por elemento de la invención tal como estÆ definido por las 

reivindicaciones con los del estado de la t6cnica",2 es absolutamente 

claro que la materia definida en el nuevo capItulo reivindicatorio 

presenta un inobjetable carÆcter novedoso frente a las eriseæanzas 

del documento Dl. 

En conexión con to anterior, resulta de gran importancia resaltar que 

tanto en algunos apartes de la descripción del documento Dl, como 

en las reivindicaciones 7 a 10 de dicha anterioridad, se mencionan 

cantidades especIficas de ibandronato (incluyendo sales ó Østeres del 

mismo), las cuales, sin embargo, no solo no corresponden a las 

cantidades especIficamente estabtecidas en la presente invención, 

sino que se encuentran marcadamente alejadas. En este sentido, 

mientras que en Dl se mencionan unidades de dosificación 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 0 150 mg de ibandronato. 

De otro lado, a partir de una comparación bsica entre el capItulo 

reivindicatorio del documento Dl y et capItulo reivindicatorio de la 

presente invención, es claro que mientras la materia protegida en Dl 

comprende exclusivamente mOtodos de tratamiento, el capItulo 

reivindicatorio que se remite junto con el presente memorial se 

’SECRETARIA GENERAL DE LA COMUNJDAD ANDJNA. Manual para el Examen de solicitudes de patentes de 
invención en las Oficinas de Propiedad Industrial de los Palses de la Comunidad Andina. Lima, Peri: 2004; 
PÆgina: 67. 
2 Ibid, pÆgina: 65. 
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encuentra dirigido Ænicamente a proteger composiciones 

farmacØuticas. 

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 carÆcter 

novedoso con respecto a las enseæanzas del documento Dl. 

De otro lado, a partir de la información analizada en el numeral 4 del 

presente memorial, en referenda a los sorprendentes beneficios mostrados por 

las composiciones farmacØuticas reveladas en la solicitud de patente en 

cuestión,  as[ como a partir del cuidadoso anlisis de Ia memoria descriptiva 

tanto del documento Dl 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 carcter inventivo con respecto a las enseæanzas que 

conforman el estado de la tØcnica anterior. En este sentido, me permito resaltar 

las siguientes consideraciones tØcnicas: 

En primer lugar, el documento Dl claramente establece un mØtodo 

para inhibir la resorción ósea en mamIferos, el cual comprende la 

administracion oral de un bisfosfonato mediante un regimen 

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

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 (o una sal farmacØuticamente aceptable del mismo) y 

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

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

diferencia en el regimen de administracion del medicamento permite 

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

terapØutica obtenida mediante las composiciones de la presente 

solicitud es tan o mÆs alta que la obtenida con las dosificaciones 

enseæadas en el arte previo; y, por otro lado, la aceptación por parte 

de las pacientes a un regimen de tratamiento mensual con 

ibandronato es mucho mes alta con respecto a la aceptación dada a 

un regimen de tratamiento diarlo, semanal o quincenal, como 

consecuencia de las implicaciones que dichas formas de dosificación 

rs’ 
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tienen en los efectos laterales negativos producidos por una 

administración recurrente de dicho compuesto activo. 

En conexióri con lo anterior, resulta de gran irnportancia resaltar que 

el documento Dl no sugiere de manera alguna la posible 

administración de bisfosfonatos en un regimen mensual, hecho que 

puede explicarse al tener en cuenta la información 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 Ia publicación de la presente 

solicitud de patente se asumla como parte del estado de la tØcnica 

que debido a que los osteoclastos tienen una vida media de entre 2 y 

3 semanas, Øste iiltimo rango era el mÆximo intervalo de tiempo que 

debIa existir entre la administración de bisfosfonatos a un paciente en 

tratamiento. 

En sIntesis, atentamente me permito seæalar que todo lo anteriormente 

planteado demuestra el inequIvoco carcter novedoso e inventivo que presenta 

la materia revelada en la presente solicitud de patente con respecto a [as 

enseæanzas del documento Dl. 

6.2 Consideraciones con resDecto all documento D2 

En el artIculo cientIfico "Ibandronate: a comparison of oral daily doping 

versus intermittent doping in postmenopausal osteoporosis" bâsicamente se 

revela un estudio clInico en el que se comparó la  eficacia y seguridad de: 1) una 

dosificación oral intermitente de ibandronato y, 2) una dosificación oral continua 

de ibandronato, en mujeres que padecen osteoporosis postmenopâusica. 

De manera especIfica, en D2 se revelan los resultados de un estudio clInico 

en el que se administró una dosis continua diana de 2.5 mg de ibandronato a 

un primer grupo de mujeres, y en el que paralelamente se administró a un 

segundo grupo de mujeres una dosis intermitente de 20 mg de ibandronato 

inicamente durante 24 dIas, seguido por 9 semanas sin la aplicación del 

med ica me nto. 
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Dicho estudio permitió concluir bsicamente que los regimenes de 

administración continua e intermitente de ibandronato en mujeres que padecen 

de osteoporosis postmenopusica generan cambios equivalentes en la densidad 

mineral y en la renovación ósea. 

Ahora bien, a partir de to planteado previamente puede concluirse que las 

enseæanzas 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 farmacØuticamente aceptable del mismo), 

junto con excipientes farmacØuticamente aceptables. 

De conformidad con lo anterior, me permito resaltar una vez ms que D2 

reporta ünicamente un estudio clInico para el tratamiento de la osteoporosis, el 

cual de ninguna manera incluye la administración 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 ó 150 mg de dicho compuesto activo. 

De otro lado, con respecto at salto inventivo logrado en el estado de la 

tØcrilca por cuenta de la materia revelada en la presente solicitud de patente, 

con respecto a las enseæanzas del documento D2, resulta de gran importancia 

tener en cuenta las siguientes consideraciones: 

Por un lado, dicha anterioridad enseæa i:inicamente terapias de 

tratamiento que incluyen la administración de: 1) dosis diarias de 2.5 

mg de ibandronato, ó 2) dosis intermitentes de 20 mg de ibandronato 

ünicamente durante 24 dias, seguidos por 9 semanas sin la aplicación 

del medicamento. 

Sin embargo, dicha anterioridad no revela y tampoco sugiere un 

medicamento que comprenda 100 mg 6 150 mg de 

ibandronato (ó una sal farmacØuticamente aceptable del mismo) y 

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

como se ha comentado previamente en el presente memorial, dichas 

modificaci..ones .tanto en la cantidad de dosis de bisfosfonatos, como 

11 
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en el regimen de adnin.istración, implica la obtención de 

sorpreridentes ventajas terapØuticas, las cuales de ninguna manera 

habrIan podido ser sugeridas por una persona versada en la materia 

en cuestión, puesto que antes de los estudios experimentales que 

condujeron a obtener la información revelada en la presente solicitud 

de patente se asumIa como parte del estado de la tØcnica que debido 

a que los osteoclastos tienen una vida media de entre 2 y 3 semanas, 

Øste 61timo rango era el mÆximo intervalo de tiempo que debIa existir 

entre la administración de bisfosfonatos a un paciente en tratamiento 

(Ver anexo B). 

Aparte de lo anterior, resulta de gran importancia resaltar que las 

caracterIsticas tØcnicas del novedoso medicamento revelado en la 

presente solicitud de patente tampoco pueden considerarse obvias 

y/o IÆgicas por una persona experta en la materia si se tiene en 

cuenta que una composición farmacØutica que comprenda 100 mg ó 

150 mg de ibandronato para administración mensual, ni siquiera 

corresponde a la simple suma de las treinta dosis diarias de 

ibandronato sugeridas en el estado de la tØcnica. En este sentido, por 

ejemplo, segtin las enseæanzas de D2 la dosis diana corresponde a 

2.5 mg, lo cual significa que un paciente tratado bajo ese regimen de 

administración consumirIa tan solo 75 mg mensuales de ibandronato. 

Como puede notarse, las caracterIsticas tØcnicas del medicamento 

revelado en la presente solicitud de patente implican la 

administración de el 120% ó el 200% de la dosis de ibandronato 

sugerida por el estado de la tØcnica. Sin embargo, 

sorprendentemente se ha ericontrado que dichas dosis ofrecen 

mayores ventajas para el paciente, tanto en una notable reducción en 

fracturas, como en comodidad y aceptación. 

En vista de lo planteado previamente, atentamente me permito manifestar 

que las enseæanzas 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. 

12 
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6.3 Considerpciones con respecto all documento D3 

En tØrminos generales, el documento WO 9739755 ensefia composiciones 

farmacØuticas para aplicación oral que contienen ibandronato o una sal 

fisiológicamente tolerable del mismo. 

De acuerdo a los autores de dicho documento cada forma de 

administración de dichas composiciones consiste de una sección interior que 

contiene el ingredierite activo, la cual estÆ rodeada por un revestimiento tibre de 

ingrediente activo, to cual permite que Øste tltimo sea liberado râpidamente. 

Ahora bien, de to anterior es claro que dicho documento D3 ünicarnente se 

limita a enseæar de manera general composiciones de Æcido ibandrónico para 

administración oral. Por lo tanto, es claro que tal anterioridad NO indica de 

manera alguna la cantidad de ibandronato contenida en la sección interior de 

dichas composiciones farmacØuticas. 

Con base en to anterior, es decir, debido a que en D3 de ninguna manera 

se revela un medicamento que comprenda 100 mg ó 150 mg de un bisfosfonato 

(o una sal farmacØuticamente aceptable del mismo), junto con excipientes 

farmacØuticamente aceptables, es claro que la materia revelada en el nuevo 

capitulo reivindicatorio de la solicitud de patente en cuestión presenta un 

inobjetable carÆcter novedoso frente a las enseæanzas del documento D3. 

Aparte de 10 anterior, del atento anÆlisis de la información revelada en el 

documento D3 es posibte concluir adicionalmente que dicha anterioridad no 

afecta de manera alguna el carÆcter inventivo de la materia revelada en la 

presente solicitud de patente, toda vez que una persona experta en la materia 

tØcnica en cuestión no encuentra en D3 ensePianza alguna que le sugiera un 

medicamento de administración mensual que comprenda 100 ó 150 mg de 

ibandronato (0 una sat farmacØuticamente aceptable del mismo) junto con 

excipientes farmacØuticamente aceptables. Asimismo, es claro que la persona 

experta en la materia tampoco encontrarla obvio el medicamento de la solicitud 

de patente en cuestión, debido a que Øste no habrIa podido sugerir las notables 

ventajas tØcnicas y terapØuticas obtenidas a partir de dicha novedosa 

composición, tat 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 seæalar ante ese 

Despacho que de conformidad con las drÆsticas modificaciones realizadas en el 

capItulo reivindicatorlo de la presente solicitud de patente, asI coma con base 

en la información y los argumentos tØcnicos presentados para demostrar el 

inequlvoco carcter novedoso y el sorprendente aporte al estado de la tØcnica 

brindado por la materia revelada en dicha solicitud, es completamente claro que 

se han superado las objeciones expuestas por el sefor Examinador, y por Ia 

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

8. Anexo al presente memorial me permito presentar: 

(a) Recibo nümero 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 par 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):S447 (Abstract M432); y 

(e) Anexo C: Monthly oral ibandronate significantly reduces bone 

resorption in postmenopausal osteoporosis: 1 -year results from 

MOBILE; J. Bone Miner. Res.; 2004; 19 (Suppl.1):S94 (Abstract 

F406); 
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9. En vista de to anterior, ruego a usted proceder a estudiar nuevamente la soticitud 

a la Iuz de las argumentaciones presentadas y conceder el privilegio de patente 

solicitado. 

Seæor Superintendente, 

CIA LLOREDA RICAURTE 

T.P. 53.215 

4ccLOREDA
 RICAURTE 

No 39.690.713 de UsaquØri 
I 
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: 

REIVINDICACIONES 

1. Un medicamento administraclo mensualmente de manera 

oral, caracterizado porque comprende 100 my ó 150 my de un 

Æcido bisfosfônico o una sal farmacØuticamente aceptable 

del mismo, y uno o mÆs excipientes farmacØuticamente 

aceptables. 

2. El medicamento de la reivindicación 1, en donde el 

Æcido bisfosfônico es el Æcido ibandrÆnico o una sal 

farmacØuticamente aceptable del mismo. 

3. El medicamento de las reivindicaciones 1 y 2, el cual 

comprende 100 my de &cido bisfosfónico o una sal 

farmacØuticamente aceptable del mismo. 

4. El medicamento de las reivindicaciones 1 y 2, el cual 

comprende 150 my de Æcido bisfosfônico o una sal 

farmacØuticamente aceptable del mismo. 

5. El medicamento de acuerdo con cualquiera de las 

. reivindicaciones 1 a 4, en donde el Æcido bisfosf6nico o la 

sal farmacØuticamente aceptable del mismo es la sal 

monosódica del Æcido ibandrónico, monohidrato. 

6. El medicamento de acuerdo con cualquiera de las 

reivindicaciones 1 a 5, caracterizado porque es un 

comprimido recubierto por una pelIcula, y en donde el 

nicleo del comprimido comprende: 

� 100 my o 150 my de un âcido bisfosfónico o una sal 

farmacŒuticamente aceptable del mismo, de acuerdo 

con cualquiera de las reivindicaciones 1 a 5; 



-19-

U no a mÆs excipientes tarmacØuticamente aceptables 

seleccionados del grupo conformada par: lactosa, 

palivinilpirrolidana, celulosa microcristal ma, 

crospovidona, Æcido esteÆrico y diÆxido de silicio; 

� Uno a mÆs excipientes farmacØuticamente aceptables 

seleccianados del grupo conforrnado par: 

hidroxipropil metilcelulosa, ôxido de titanio, talco 

y polietilenglicol 6000. 
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Ibandionace is a potent nitrogen containing bi.phospho 

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 

ibandionate dosing Initial clinical trials explored the opti-

mal dosing regimens for oral administration in humans 

The Oral Ibandionate Osteoporosis Vertebral Fracture 

Trial in North America and Europe (BONE) and Monthly 

Oral lbandronate in Ladies (MOBILE) tn iidemonstrated 

that long-term daily and intermittent administiation of 

bandi oriare was efficacious for increasing bone min-
eral density, reducing markers of bone turnover, and 

preventing fractures while maintaining bone quality. 

These preclinical and clinical 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 impact on 

patient adherence and ultimately, on fracture protection 
in osteoporotic women 

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 hone 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 R2 side chain constituents 131 

Radio-labeled molecules were used to demonstrate 

that bisphosphonates are internalized by osteoclasts 

14,1. Once inside the osteoclasts, bisphosphonates con-

taining nitrogen in the moiety at the R2 position inhibit 

osteoclast function predominantly through inhibition 

of farnesyl pyrophosphate (FPP) synthase, an enzyme of 

the mevalonate pathway 121. Inhibition of }’PP synthase 

prevents pi-enylation of small CTPases 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 12,61. 
Osteoclast apoptosis is not necessary for inhibition of 

boric resorption 179I�  lisphosphonates also affect bone 

formation, mainly through reduction of activation fre-

quency, as evidenced by a reduction in boric formation 

surfaces [8-101, but this occurs to a lesser extent than 

resorption [1]. The net result of hisphosphonate adminis-
tration is a gain in BMD. 

The duration of hisphosphonate action is dependent 
on a combination of factors, notably potency, dose, 
dosing interval, and bone turnover rate [11..]. 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 [2,131. To facilitate intermittent dosing, a bisphos-

phonate must be biologically active in sufficient quantity 

to inhibit hone 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 

hisphosphonate. The tertiary nitrogen group in the R2 

side chain position, coupled with the hydroxyl group in 

its RI 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 [161. Currently available hisphosphonates, 

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 to 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]. 
lbandronate efficacy has been demonstrated in four 

animal models, rat, dog, monkey, and mini-pig (not 

included in this review). Food and Drug Administration 
(I7DA) 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 
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 I), and exer-

cise [27]. The main difference between the two species 
is that rats do not undergo menopause during mid-life 
followed-tip 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-
tornized 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 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 [28.]. The 
between-treatment intervals were derived by taking into 

account the hone remodeling time in rats and findings 
that the effects of   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 [28.]. 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 hones 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) Evidence supporting this concept was reported 

in a study involving long-term administration of etidro-

nate in dogs [101 In contrast, the ibandronate safety 

study in rats found significant increases in ultimate load 

and stress values with long-term ibandronate treatment 

[301. The results indicate that micro-fracture accumula-

tion and reduced compressive strength ofvertebral bodies 

did not occur in the rat preclinical trials [301. 
In addition to rats, dose-response osteoporosis preven-

tion studies with ibandronate were performed in dogs. 
Ovariohysterectoinized (01-tx) dogs were injected subcu-

taneously with vehicle or ibandronate doses ranging from 

0.1 to 100 pg/kg/d for 1 month 1321. 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 I 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 1321. 
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. lbandronate (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 rnacrospectrcscopy 

(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 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 total 

dose of ibandronate over the entire treatment period (252 

pg/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]. lbandronate 

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 bolos 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 
(measured by dual-energy x-ray ahsorptiometry [DXA] 
bone densitometry) and improved bone strength at the 
spine and femoral neck (measured by biornechanical 
testing of lumbar vertebrae�compression, whole ulnae 
in 3 -point bending, and femoral neck strength), without 

having a negative effect on bone quality 1371. 
This was the first non-human primate study to use 

a bisphosphonate dosing schedule resembling a clini-

cal regimen [11.a,37]. Consequently, clinical trials with 

bolus intravenous administration of ibandronate every 

3 months were initiated [391. Data from monkeys were 

consistent with results obtained in phase it clinical tri-

als [37-391. 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. 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]. 

l’reclinical studies also demonstrated that bone 
quality was maintained with long-term administration 

of ibandronate, [30,33,34,371 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 hone quality, provided the basis 

for the development of intermittent dosing regimens in 

clinical trials. 

Phase I and 11 Studies 
Phase I 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 he approximately 0.8 to 1.0 mg/day [151. 
The estimated range was expanded, and a placebo-

controlled, dose-finding study was performed in which 

women received ibandronate in doses from 0.25 to 5,0 mg/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) 140]. 

Oral daily ibandronate reduced bone turnover markers, 

increased iota) body bone mineral content, and signifi-

cantly increased BMD at the lumbar spine, total proximal 

femur, 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) [4fl. 
Significant reductions in bone markers of resorption and 
formation were observed and maintained throughout the 

study 1411. Daily and intermittent dosing led to similar 

numeric increases in BMD at the lumbar spine, total hip, 

tiochanter, and femoral neck after 2 years [41]. 

A review of three ibandronate phase 11 studies noted 

that the efficacy achieved with ibandronate was similar 
regardless of treatment regimen, whether administered 
orally 2.5 mg daily, orally 20 nig every other day for 2 
doses every 3 months, or intravenously once every 3 
months [42]. There were comparable increases in liMO 
and significant reductions in biochemical markers of 

bone turnover with all three regimens tested [39-41]. 
Findings in phase I and II clinical trials served as the 

basis for the development of phase III studies such as the 

Oral Ihandronate Osteoporosis Vertebral Fracture Trial 

in North America and Europe (BONE) and the Monthly 

Oral ibandronate in Ladies (MOBILE) trials, which evalu-

ated daily and intermittent dosing ibandronate regimens 

in postmenopausal women. 

BONE Study 
’I[’he BONL trial was a 3 -year, randomized, double-blind, 
placebo -control led, parallel-group study, and the only 
ibandronate trial to date with a fracture endpoint. Post-

menopausal women (n = 2946) with a BMD ’F-score of 

-2.0 to -5.0 in at least one vertebra (LI-IA) 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 

bLI 
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Figure 1 B()NE study: incidence of new vertebral fractures alter 
3 years for patients dosed with daily and intermittent ibandronate 
and placebo. 

for 12 doses every 3 months 1431 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) [43.]. 
This corresponds to a reduction in the risk for new verte-

bral fractures of 52% (1’ = 0.0001) and 50% (P = 0.0006) 

for daily and intermittent dosing, respectively [439]. 

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 [’1. 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 nonvertebral fractures of 69% (P = 0.013) 

and 37% (P S 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 liMO 
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 BM[) 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 [43.]. 

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 I 

collagen (NTX) /creati nine 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 .e 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 1451. A qualitative assessment found no 

impairment in bone matrix mineralization [45]. 

The 13C)NE 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] BMD1scores 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 study: changes from 
baseline in lumbar spine hone mineral density 
for patients treated with daily and termiltcnt 
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. 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 

anti fracture efficacy [46,47]. Changes from baseline in serum 
(’,’IX (sCIX) 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.]. Having 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 [48.]. 

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) 148.1. 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 [48.1. 
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 
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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 

ibandronate was achieved through studies progressing 

from noriprimates, 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/kgjd. 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 BMI), 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. 

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 he 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" (Iimkey, 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 1 positive impact. 
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pL.-ALN to specific markers of fluid-phase endocytosis "ITC-dextrn), adsorptive 
etsdocytouis (wheat germ agglutinin-TAMRA) and receptor-mediated endoOytoslS (tr5en-
ferrin-TAMRA). Only TRITC-dextran showed a marked degree of co-localisation with 
FL-ALN, suggesting that a major component of BP uptake is mediated by fluid-phase 
ctldocytosis, 
Using flow cytometry, 1774 cells were found to markedly accumulate FL.-ALN within 4 
hors. Consistent with our previous findings, molar excess of the noa-f’l-BP CLO dramati-
cally inhibited the vesicular uptake of 1001sM FL-ALN. Co-treatment of 1774 cells with 
FL-ALN and 250pM CLO Inhibited uptake of PL-ALN by 90%. This inhibitory effect of 
CLO was not due to Inhibition of fluid-phase endocytosia. since CLO did not affect the 
uptake of PITC-dextrim. 
Since BPs are non-hydrolysable analogues of pyrophosphate (PP1) we hypothesised thnt 
PP1 may also compete with SPa for cellular uptake. Co-treatment of 5774 cells with 250pM 

P decreased FL,-ALN uptake by 76%. Due to the high affinity of liPs for divalent ions 
(urh as CO*), we investigated whether the Inhibitory effect of CLO or PP, was due to C& 
chelation, Whilst molar excess Cs’ ions stimulated FL-ALN uptake, 500pM liGi’A (a Ca’ 
çhelator) inhibited FL-ALN uptake by 96%, which was reversed in the presence of 2mM 
Ca’*. Supplementation of 250pM CLO or PP, with molar excess (I MM) Ca> partially pre-
vented the inhibitory effect of CLO, but not PP. on FL.-ALN uptake. 
’IThese observations show that cellular uptake of fiPa can occur by fluid-phase endocytosis. 
1-lowever, there appears to be a specific recognition step prior to ericlocytosis that Is depeti-
clear on Ca" and can be blocked by competition with PP, or other liPs, such as CLO. 

Disclosures: K. 7iwn-tpson, None. 
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Fhtvsstatln Prevents Bisphospbonnte.Induced V79V62 T-Cell Activation 

and Froliferation In fltro. K,Tjiognogon, M. J. RQgem. Medicine & 
Therapeutics, University of Aberdeen, Aberdeen, United Kingdom. 

An acute phase response is the major adverse effect of Intravcnously.admuriistered 
nitrogen-containing bisphosphonatet (N-BPs) and is associated with the activation (TNFu 
and lFNy release) and proliferation of the major subset of y,8-T edit its humans (V79V2’ 
subset). We, and others, have recently reported that the atimulatory effects of N-BPS on 

Wcell proliferation in cultures of human PBMCs are most likely due to inhibition of PPP 
ynthase, an enzyme In the i-nevaionate pathway. By this mechanism, N-BPS cause the 

accumulation of upstream isoprenoid lipids such as IP?, which then directly activate 
V9V62-T cells, N-OPt, such as zoledronic acid (201.,), stimulate y,8-T cell proliferation 
In human PBMC cultures with a similar order of potency to the order of potency for Inhibi-
tion of FPP syntbaae. Mavnslstin, by inhibiting HMO-CoA redoetase, can abrogate the 
atimulatory effects of l’l-BPs on y,  -T celia by preventing the N-BP-Induced accumulation 
of IPP, 
Treatment of PBMC cultures with 1iM ZOL for 7 days caused an -8-fold increase in the 
proportion of -y,-T cells in the CD3’ population. This proliferative effect of ZOL was 
decreased by >75% when PBMCs were simultaneously treated with IPM flt,vaatatin 
(FLU). Consistent with this, 1pM ZOL caused a marked increase in the proportion of 
Vy9V82-T cells In the ’,6-T cell population from -10% (+1-9.1%) in narvc cultures to 
98.6% (+1-1,6%) after 7 clays treatment. Simultaneous treatment with FLU reduced the 
ZOL-Induced Increase in the proportion of V19V62’-T cells to 86% (+1- 2.9%). The Inhib-
itory effect of FLU could be abolished by replenishing cells with mevitlooate, suggesting 
that FLU prevents V152’-T cell proliferation by inhibiting HMG-CcmA reducteac and pre-
venting ZOL-induced accumulation of 1FF. 
Although the concentration of ZOL used in this study is similar to the C,,a, following intra-
venous admlnlstratlon to patients In also (14M), plasma concentrations decrease rapidly 
with a t,, of <2hrs. Therefore, the effectiveness of a short pulse of ZOL for inducing IPNy 
release in PI3MC cultures was investigated. A 2hr pulse of 1pM ZOL induced a 10.3-fold 
(+1-0.7) Increase in IFNy release from PBMCs after 48hre, A simultaneous 2hr pulse with 
114M FLU markedly decreased ZOL-induced IFNy release by >10%. When FLU was 
present for the entire 411w period, FLU was only slightly more effective at preventing the 
ZOL-Induced lFNy release than when present only for the 21w ZOL pulse, suggesting that 
sufficient FLU Is internalised by PBMCs within a 21w period to prevent the accumulation 
of IPF resulting from a clinically relevant exposure to ZOL. Co-administration of FLU 
with intravenous N-BPs may therefore provide a mncests for preventing the acute-phase 

.response in Pico, 

DLccicsures: K Thompson, Nowmrtls Pjtanna A( 1. 
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Once Monthly Dsslng Increases the Proportion of Patients who Respond to 
Oral Thandroruite: 1 -Year Results from MOBILE. &JnikY’ l.-- 
gjgg’ L1. 

ggxt, 

ggg,g*S, iiriapi, P. Van der Atswera*4, j., 
EjQkeI5. ’Radiant Research, Wyomissing, PA, USA, ’Charite - Campus 
Benjamin Franklin, Berlin, Germany, 5Charles University, Prague, Czech 

Republic, 4F. Hoffmann-La Roche Ltd, Band, Switzerland, 501axciSrn1thKiine, 

Collegeville, PA, USA, tCreightore University, Omaha, NB, USA. 
Studies of antiresorptive agents Indicate that 1 -year threshold values for treatment-

induced increases in 13M1) and decreases in BCM predict for sritifructuse efficacy.’ lbandr-
cinste (Boivn) is s potent, nitrogen-containing BP with ttntifrticturc efficacy when given 
daily or intermittently.’ A 2-year, randomized, double-blind, phase Ill, non-Inferiority 
study (MOBILE) is comparing the efficacy and safety of 50/50mg (tingle doses on consec-
utive days), 100mg (single day) and 150mg (single day) monthly oral ibandronate with oral 
daily ibatidronste (2.5mg: 3-year vertebral fracture risk reduction: 52%) in 1,609 women 
with PMO. After 1 year, a prespecified analysis exstnlsteci the proportion of patients I 
each uris, achieving Increases in: lumbar spine (LS) BMD above baseline or 6%; total hip 
(TEl) BMD above baseline or 3%: both LS and TB BMD above baseline. The proportion of 
patients achieving decreases in eCTX below defined threshold values was also examined, 

S447 

After 1 year, the majority of patients achieved increases in LS Or TB BMD shove baseline 
(Thble). Compared with the daily aria, significantly more patients achieved Increases 
above baseline In the 150mg van for LS BMD and the 100mg and 150mg arflsa for TIT 
BMD. Likewise, more patients In the 100mg and 150mg arms achieved substantial 
Increases in LS LiMP (>6%) and TI-i (>3%) BMD than In the daily aim. In addition, most 
participants achieved Increases In both LS and TB liMP above baseline (p50.001 for 
100mg and 150mg vs 2,5mg). In the analysis of sC’l’X, a significantly greater proportion of 
patients in the 150mg arm consistently achieved decreases In sCT’X of >30%. >50% and 
>70%, respectively, compared with the dully aria. In summary, a larger proportion of 
women receiving 100mg and 150mg monthly oral ihandtonate achieve Increases in L’S 
and/or TI-I BMD after 1 year versus those receiving daily ibandronate, Moreover, com-
pared with daily, significantly more patients receiving 150mg lbtsndrontste achieve thresh-
old values for sCTX. 
1. Hochberg MC, et al, J C11n Endoctinol Meiab 2002;97:1596-92, 
2. Chesnut Cl-I, et el S Done Minter Res (En press). 
Table. Proportion (%) of participants considered responders to daily or 
monthly ibendronate, 

Daily - Monthly ibandronute 
lhandmnaie 

Relative change (%) in 15mg (n3l8) 50/50mg 100mg 150111g 
BMD (n=330) (nn315) (tre327) 

1.S BMD >basehins 840 97.9 86.5 91.3’ LS BMD >6% 24.2 30.5 32,2’ 35,3’ 

T}I BMD >baseline 76.7 81.9 87,17 90,0t 

’I’HBMD >3% 34.9 38.0 43.4’ 48,41 

L’S liMP i- TI-i lIMP 65.7 732’ 71.77 83.97 
>bassilne  

tp<0.05 vs 2.5mg tp:0.001 vs 2.5mg LSlreios,trse: R. Rmkey, R Hoffinwm-La Roche Lid 2. M433 Relative Change In Bone Mineral Density Is a Valid Surrogate for 

Antifractasre Efficacy with Ibandronate, pgjt, jJjgg*Z, 

Y1jju’, R. C. Sqhirnmi’. ’Mt Sinai Medical Center, New York, NY, USA,’., 

Levekusen, Germany, IF. Hoffmann-La Roche Ltd, Basal, Switzerland, 
Predefined statistical analyses of the findings (mm recent anliftac(ure studies of oral 

and intravenous ibandronate In postmenopausal osteoporosis demonstrate a reduction in 
risk of vertebral fracture that is significantly associated with improvements in BMD."21n 
light of these positive findings. an additional statistical analysis’ was performed to validate 
relative change (%) from baseline In BMD as a surrogate marker for predicting 3-year VP 
RR with ibentirontite (using totml hip and hssnbas spine LiMP after 1. 2 and 3 years). The 
following criteria were used to evaluate surrogacy: (1) BMI) Is affected by treatment; (2) 
fracture incidence is affected by treatment; (3) LiMP is prognostic for fracture; and (4) the 
proportion (p) of the 3-year antifracture effect explained by relative change (%) from base-
line In DM1) at each dane point, For criteria 1-3, parameter estimates were produced using 
simple logistic regression models. When the studies were considered separately, findings 
were variable due to the small asnapla sizes. However, when the data were pooled, cotton 
findings were reported, Notably, the criteria for surrogacy (outlined above; 1-3) were ful-
filled for all analyzed surrogate endpoints for 3-year VI’ 118, (Table). In addition, values for 
p (crltmtnlot, 4) indicated that relative change (%) from baseline in total hip and lumber 
spine BMD after 2 and 3 years explained a substantial proportion of the 3-year salifrncture 
effect with lbnndronnte (Table). Importantly, values were similar to those obtained for 
other widely accepted surrogate endpoints. In sumnmnsI& while not providing ti complete 
explanation for tmntifrncture efficacy, these findings highlight the utility of using relative 
change (%) front baseline in total hip and lumbar spine, LiMP after 2 and 3 years as surro-
gate markers for 3-year VP Ilk with ibandsonate, 
I. Watnitit P., et iti, I Bone Miner Res 200318:S160 (Abstract SA333). 
2. Miller 1’, at at, ASBMR 2004 (In submission), 
3. Prentice IlL, Slat Med 1989;9:431-40. - 
Table, Proportion of 3-year antifr ctum effect explained by relative change (%) In lIMP 

Surrogate Year Proportion of ttntitrs,cture effect 

- explained by surrogate 

Relative change (%) from baseline in total 1 14%’ 
hip BMD - 2 - 24% 3 - 37%’ 

Relative change (%) from baseline In lumber 1 6%’ 
spine liMP 

2 23%’ 3 27’ 

’Endpoints fulfilling criteria for suxsugaey 

lilisdorures: S. Epalein, F Hoffmann-LA Roche LIrE S. 
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Monthly Oral Ibandronale Significantly Reduces Bone Resorption In 
Postmenopausal Osteoporosis: i-Year Results . from MOBILE. &...B. 
Recicer’, ]J.. Kcndlcr, S. AdaIth3, B. Dumont, B,_C. 

hinmirc. Creighton University, Omaha, NE, USA, 2University 
of British Columbia, Vancouver, BC, Canada, 5llniversity of Verona, Verona, 

Italy, R Hoffmann-La Roche Ltd, Bagel, Switzerland, 3GlaxoSmithKiine, 
Collegeville, PA, USA, ’University of Southampton, Southampton, United 

Kingdom. 
Blaphospisonate therapies are effective In normalizing the elevated rate of bone turnover 

. associated with postmenopausal osteoporosis (PMO). Ibandronate (Boniva) is a potent, 
� nitrogen-containing bisplsosphonate with proven intifracturo efficacy when administered 

� daily or intermittently In postmenopausal women with osteoporosis (3-year vertebral frac-
ture risk reduction: 52% and 50%, respectively). An ongoing, randomized, double-blind, 
phase Ill, non-inferiority study (MOBILE) is comparing the efficacy and safety of monthly 
oral 50/50mg (single doses or consecutive days), 100mg (single day) and lSOn,g (single 
day) Ibandronste regimens with the proven oral daily (2,5mg) regimen In 1,609 women 
with PMO. In MOBILE. relative change (%) in the biochemical marker of bone resorption, 
sCTX, l is secondary efficacy endpoint, measured Immediately prior to the scheduled ibm-
dmnate doses at 3, 6, 12 and 24 months. After 1 year, the magnitude of median sCTX sup-
pression In the oral daily arm 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 decreases in sCTX were also observed after 3 and 6 months (Table). 
At all assessment points, the 150mg regimen provided the greatest magnitude of sCTX 
suppression, in summary, monthly oral ibasidronste rapidly suppresses bone resorption to 
normal levels within 3 months of Initiation, and maintains this magnitude of suppression 
with continued therapy. Monthly oral lbindronate also provides a comparable magnitude 
of sCTX suppression to that observed with an oral daily ibandronate regimen of proven 
antifracrure 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 blephoaphosates in PMO 
1, Chesnut CH, et al. I Done Miner Res (In press). 

� Table. Median relative change (%) from baseline In sCTX 
Daily lbandronate Monthly ibandronete 

Month ZSmg (n=318) 50/50mg (n330) 100tng(n315) 150mg (s327) 

3 -53.6 -50.0 -53.2 -66.1 

. 6 -63.5 -60.7 -63.2 -73.4 

12 -67.3 -62.8 -66.7 -75.8 

Disclosures., R.R. Reeker, R Hoffinam-La Roche Ltd 2, 5. 
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[57] ABSTRACT 
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6,143,326 
1 2 

ORAL PHARMACEUTICAL PREPARATION stances. These gastric juice-resistant coatings on solid oral 
CONTAINING IBANDRONAT administration forms dissolve only at higher pH values of 

about 5.5 on, so that in the acidic gastric medium, being at 
This is a 371 of PCT/EP97/01940 filed Apr. 21, 1997 a p1-I value far below 5.5, no active substance will be 

which claims priority from German application 5 released from the administration form and thus, the stomach 
DE19615812.5 filed Apr. 20, 1996, is protected from irritations caused by the active substance. 

The invention relates to pharmaceutical formulations of As no active substance is released in the stomach, it is 
ibandronate or its physiologically tolerable salts for oral . possible at the same time to prevent oesophagitis or other 
application, and to processes for producing same.L/ irritations of the oesophagus caused by the refluxing gastric 

The active substance ihandronaic acid (1-hydroxy-3-(I’ io contents containing active substance. As a consequence, DE 
methyl-N-pentyl)aminopropyl4,1-diphosphouic acid) and 59 005 517 (EP 421,921) describes a gastric juice-resistant 
its salts (ibandronates, respectively, are among the class of oral administration form for pamidronate which is suitable 
diphosphonic acids which, in particular, are of interest in the in reducing the risk of gastric ulcerations. Furthermore, WO 
treatment of hone diseases and particular disorders in the 93/09785 illustrates such an administration form for 
calcium metabolism such as hypercalcaemia, osteoporosis, is risedronate, WO 95/08331 for alendronate and other diphos-
tumor ostcolysis or Pagel’s disease. In the treatment of the phonates. 
diseases mentioned, these active substances must be admin- The potential advantages of the gastric juice-resistant 
istered frequently and over a long period of time and administration forms are contrasted by a number of draw-
therefore, the aim should be especially oral application in backs. Thus, resorption with these administration forms may 

. addition to intravenous application since it is the former 20 

which is more accepted by many patients. 
be reduced as compare. to forms releasing in a 
pH-independently rapid fashion, or resorption is substan-

Fundamentally, however, oral treatment is generally tia1l’m?re variable asçnpared  to conventional forms, thus 
complicated by the well-known problems with oral toler- impairing or jcopirdizifig therapeutical safety. Therefore, 
ability of diphosphonic acids. Diphosphonic acids or their there is a demand in alternative administration forms for 
physiologically safe salts, and particularly aminodiphospho- 25 these active substances in order to avoid the disadvantages 
nic acids are known to give rise to irritations of the upper of the gastric juice-resistant forms and nevertTie1ss, be 
gastrointestinal tract (Fleisch IL, Bisphosphonates in Bone capable of providing sufficient protection from these ami-
Disease, Herbert Fleisch, Bern 1993, pp. 126-131). The nohisphosphonates having aggressive effects.ontbe.gasiric 
same applies for diphosphonates which are also ingested at mucosa.  
relatively low dosages of, e.g., less than 50 mg per single 30 Surprisingly, it was round that improved oral tolerabil.y 
administration form. WO 93/09785 points out that the active in the case of the ibandronate active substance is already 
substance risedronate ([I-Hydroxy-2-(3-pyridinyl) achieved when peroral administration forms are coated with 
ethylidene]hisphosphonate), for example, may give rise to an adjuvant coating or film in such fashion that the active 
erosions and ulcerations in the upper sections of the diges- substance is dissolved within a short period of time and 
tive tract. Various references allude to the gastrointestinal 35 correspondingly high local concentrations of active sub -
intolerability of the active substances pamidronate (Dodwell stance are achieved in the stomach. Jhc film dissolving upon 
D. et al., Biochemical Effects, Antitumor Activity and Phar- contact with digestive juice is preferably a coating which 
macokinetics of Oral and Intravenous Pamidronate (APD) in dissolves pH-independently. The adjuvant coating may be 
the Treatment of Skeletal Breast Cancer, Br. J. Cancer 62, coated using methods common in pharmaceutical technol-
496 (1990)) and tiludronate (Reginster J. Y., Efficacy and 40 ogy. Although this coating does not prevent dissolution cg 
Tolerability of a New Formulation of Oral Tiludronate ibandronate in the stomach, it was surprising that no 
(Tablet) in the Treatment of Paget’s Disease of Bone, J. nificant side effects were observed in clinical studies using. 
Bone Miner. Ros, 9, 615-619 (1994)). In addition, it is also ibandronate even at high dosages. Dcspite the fact that the 

� 

well-known that motility disorders may occur when swal- administration forms are coated with a film which quickly 
lowing the tablets and/or the tablets to be ingested get stack 45 releases the active substance, there are no irritations in the 
due to the particular anatomic situation in the oesophagus. oesophagus when swallowing the tablets, and oesophagitis 
This may give rise to odynophagia or oesophageal strictures does not occur. This is particularly advantageous since the 
as well. Frequently, this is the case with elderly patients on administration forms of the invention are also well-tolerated 
with patients who, due to their disease, are forced to take the by patients lying in bed. 
required tablets predominantly in a lying position, 50 According to the invention, solid oral formulations o 

Accordingly, in order to solve these problems, the art ibandronate are provided, consisting of a core containing the5 
demanded that fundamentally, orally available administra’ active substance, which is coated with an adjuvant coating, 
tion forms be coated with a gastric juice-resistant film so thatç, free of active substance,, which either dissolves iudepen-s 
the active substance is released only subsequent to t4P dently of the pH value or is removed from the solid oral 
passage through the stomach and thus, irritations of tlp 55 formulation upon contact with digestive juice. In this way, 
stomach and the oesophagus would be avoided. Fr relatively rapid disintegration of the drug form and release 
example, WO 95/08331 describes administration forms by of the active substance within a short period of time are 
which it is possible to reduce the irritating potential of ensured, whereby high local concentrations of the active 
alendronate and other diphosphonates in oral application. substance are achieved. The coaling may be applied using 

Due to the above -described oral intolerability of so methods such as film coating, press coating4 tablet coating, 
diphosphonates, there has been a search for more tolerable encapsulating or micro-encapsulating. The release of active 
administration forms for a number of these active sub- substance from the appropriately coated solid administratipn 
stances. In particular, oral admin’ttratien forms coated w4 forms for oral application, such as film tablets, coated 
gastric juice-resistant coatings have been developed in die tablets, laminated tablets, capsules, or microcapsules, takes 
coataxL Such coatings are the choice in protecting the UppW 65 place more rapidly as compared to the gastric juice-resistant 
sections of the gastrointestinal tract, particularly the administration forms. According to the invention, at least 
oesuplaagus or the stomach, from intolerable active sub’- 30% of the contained ibandronate dose, but preferably at 
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least 75% ad, in particular, at least about 85% is released 
rapidly and 1pdependently 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 5 

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. 

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) thiby generated in the is 
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 observed that among patients treated with such 

� rapidly releasing administration forms of ibandronate, there 20 

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

The coatings with rapid release of active substance in tl 
meaning of the invention can he applied to all the suitabl, 25 

peroral administration forms such as tablets, capsule, 
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 coatin 
units, film coating units, tablet presses for press coating,* 
encapsulating machines, or microencapsulating units, such 
as facilities for spray freezing and spray embedding faciU, 
ties for producing simple- or complex coacervas. 35 

In the meaning of the invention, pharmaceutically com-
mon or physiologically safe polymers are possible as film-
forming agents. Film.formig agents in the weaning of tbe 
invention are derived from, e.g., the groups of cellulose 
derivativesdextrins, 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 (tiudragitfi), chitosan and derivatives thereof, shel- 45 

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 hydroxyalkylcellulose 50 

derivatives such as methylcellulose, 
hydroxyrnethylcellulose, hydroxyethylcellulose, 
hydroxypropylcellulose, methylhydroxyethylcellulose, 
methylhydroxypropylcellulose or sodium carboxymethyl-
cellulose are possible as cellulose derivatives. In a preferred 55 

variant of an embodiment of the invention, myihydrox-. 
ypropylcellulose is employed. l’le 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 so 
solutions, may he used as suitable film-forming agents on 
the basis of cellulose. Likewise, insoluble cellulose deriva-
tives such as ethylcellulose may he employed. 

In the case of polymethacrylates, cationic copolymer-
izates of dimethylaminocthyl methacrylate with neutral 65 

methacrylic esters (Eudragitfi E), copolymerizates of 
acrylic and methacrylic esters having a low content of 

quaternary ammonium groups (described in "Ammonio 
Methacrylate Copolymer Type A or Type B" USP/NF, 
Eudragitfi RL and RS, respectively), and copolymerizates of 
ethyl 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(D 
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, 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 "Methacrylic Acid 
Copolymer, Type C" USP/NF, Eudragitfi L and S, 
respectively, or in the form of the Eudragitfi L 30 D aqueous 
dispersion), acidic cellulose derivatives such as cellulose 
acetate phthalate, cellulose acetate trimellitate and methyl-
hydroxypropylcellulose 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. 

If required the films may contain additional adjuvant 
such as plasticizers, pore-forming agents, filling agents1, 
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 he 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-
crystalli’Thulose, 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 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, 
bentonitc, calcium sulfate as filling agents, polyethylene 
glycol or polyethylene glycol fatty acid esters as release 
akents, 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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5 
farming 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 5 

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 10 

a single administration form. The upper limit is about 250 
mg, particularly 100 mg and 50 mg, respectively. 

EXAMPLE 1 

Ibatadronste-containing core: 
Ibandronate dose 1mg] in 200 mg tablet core: 100 20.0 50.0 

Ibaudronate-free_ coat j 

Methyihydroxypropylcellulose 5.1425 5.1425 5.1425 
Titanium dioxide 2.4650 2.4650 2.4650 
Macrc,gol 1.5000 1.5000 1.5000 
Talc 0.6925 0.8925 0.8925 
Total flint 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 

lbandronate-contai.ning core: 
Ibandronaie dose in 100 ing tablet core [mg]: 0.1 2.5 5.0 

Ibandronate-free coat 

Methylhydroxypropylcellrilo.se 2.057 2.057 2.057 
Titanium dioxide 0.986 0,986 0.986 
Macrogol 0.600 0.600 0.600 
’talc 0.157 0.357 0.357 
Total film coaled 4.000 4,000 4.000 

Film-coating in a conventional 250 1 tablet coating tank 
Coating conditions: tablet charge 144 kg. 

EXAMPLE 3 

Ihandroaate-containing core: 
Ihandronaite dose [mg] in 200 mg tablet coca: 10.0 20.0 50.0 

Ibandroisate-free coat [mg]: 

6 
EXAMPLE 4 

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

Ibandronate-free coat [mg]: 

Saccharose 37.844 
White clay 8.138 
’talc 1.000 
Macrogol 2.848 
Glucose syrup 2.035 
aitanijim dioxide 1.628 
Polyvidone 0.407 
Montan glycol wax 0.100 

15 Total tablet coating applied 54.000 

Tablet coating in a conventional 15 1 tablet coating tank with 

20 
dip pipe. 

EXAMPLE 7 

25 
Ibandronate in laminated tablet 

Ibandronate-containing core: 

Final weight: 86 mg 

30 Format of core: 7 mm in diameter, plane, with facettes 
Ibandconate dose in tablet 10 ing 
core: 

Lactose 270 mg 
Microcrystalline cellulose: 90 ing  ç 
Pressing tool: 12 mm in diameter 
Final weight of laminated 446 mg 
tablet: 

40 Pressing by means of a hand press using conventional 
procedures. 

What is claimed is: 
1. A method of treating a bone disease in a patient in need 

45 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 eompositin: 

50 

Talc 2.00 2.00 2.00 
Lactose 1.40 1.40 1.40 55 
Methylhvdroxypropylcsllulose 0.80 0.80 0.80 
Titanium dioxide 0.80 0.80 0.80 
Macrogcl 0.40 0.40 0.40 
Ethyl methyl methacrylate copolymer* 0.04 0.04 0.04 
Folysorbate 0.04 0.04 0.04 
Total film coated 5.48 5.48 5.48 

*Employed in the form of Eudragit TM 4F. 30 D as an aqueous dispersion 

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

(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 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 rrtg per unit dose, 

preferably up to 10 mg, particularly preferably 0.1 to 

5 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 

10 during granulation may, according to the invention, be 

fillers such as 1actosein hydrate or anhydrate form, 

sugar alcohols such as mannitol; tableting adjuvants 

such as cellulose in microcrystallinor fibrous form; 

and binders such as polyvinyl pyrro1idoi (Povidone 

15 USP) or cellulose ethers such as methyl hydroxypropyl 

ce11u1ose At least one adjuvant is used which acts as 

binder. 

Preferably at least one of the adjuvants is lactose,’ 

20 microcrystalline cellulose or polyvinyl pyrrolidone.7 
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 

25 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, 

30 dragees and pellets or filled into hard gelatine 

capsules or sachets. The adjuvants used in further 

processing are conventional lubricants, e.g.,  stearic 

acid, disintegrants, e.g., cross-linked polyvinyl 

pyrrolidone (Crospovidone tJSPNF), 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 

10 tablets) 

Constituents 

Na-Ibandronate 64.14 

15 Lactose 

Polyvinyl pyrrolidone 

Polyvinyl pyrrolidone, cross-linked 

(disintegrant) 

Stearic acid. (lubricant) 

20 Microcrystalline cellulose 

Colloidal 5102 (flow agent) 

g 

/ 

4405.86 / 

150.00 

300.00 

120.00 

900.00 

60.0 

The amount of active substance per tablet is equivalent 

to 1.0 mg of free acid. 

25 

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 

30 dried in the fluidised bed (Aeromatic 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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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 

5 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). 

10 The active substance content of the tablets was within 

the acceptance limits. 

Example 4 

15 Production of ibandronate 0.1 mg tablets after 

granulation in a fluidised bed (batch size for 150.000 

tablets) 

Constituents g 

20 

Na-Ibandroriate monohydrate 16.95 

Lactose 11158.05 

Polyvinyl pyrrolidone 375.00 

Polyvinyl pyrrolidone, cross-linked 

25 (disintegrant) 750.00 

Stearic acid (lubricant) 300.00 

1iicrocrysta1line cellulose 2250.00 

Colloidal Si02 (flow agent) 150.00 

30 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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pyrrolidorie and ibandronate in a fluidised-bed 

granulator (Aerorrtatic type). The wet granulate was 

dried in the fluidised bed (Aeromatic type), passed 

through a 1.0 mm screen, mixed with disintegrant, 

5 lubricant, flow-regulator and 750 g microcrystalline 

cellulose (Turbula-type mixer, mixing time 10 minutes) 

and converted into tablets in a tabletirig press (Korsch 

type) having a capacity of 60,000 tablets per hour. 

10 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 

15 measurements). 

The active substance content of the tablets was within 

the acceptance limits. 
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1. A process for the preparation of pharmaceutical 

compositions for the oral application of 

5 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 

10 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 

15 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 

20 placed in a fluidised-bed reactor and granulated by the 

spraying of water into the powder mixture, which in 

40 that case contains a binder, or the powder containing 

the active substance is granulated by the spraying in 

of an aqueous binder solution. 

25 

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, 

30 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 dioxide, 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 

5 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 

10 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. 

15 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. 

20 

The invention will now be explained in further detail 

with reference to examples, without being limited 

thereto. 
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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, 

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 9%byweigt lactose, 1-99% by 

10 weight, iiirocry  tall ine cellulose and 0.1-20% polyvinyl f 
pyrrolidone. 

8. A process according to claim 7, wherein 25-75% by 

weight lactose, 10-20% by weight microcrystalline 

15 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 

20 tablets, dragees, pellets, effervescent tablets, 

chewing tablets or granulates in sachets is carried 

out. 

10. A process according to claim 9, wherein further 

25 processing is effected with the addition of 0.05 - 3% 

by weight tearic acid to the mixture. 

11. A process according to any of claims 1 to 10 for 

the preparation of forms of administration containing 

30 up to 50 mg active substance per unit dose. 

12. Pharmaceutical compositions for the oral 

application of bisphosphon.ates when made according to 

any one of claims 1 to 11. 
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Coma 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 

1.1. DescripciOn: Folios: 61 a 103 como se radicó inicialmente 
1.2. ReMndicaciones: Folios 18 a 20 como se radicó inicialmente 

Folios 51 a 52 modificadas en fase nacional 
Folios 109 a 110 modificadas en fase nacional 

1.3. Prioridad: Folios: I 
10 de Maya de 2002, EP, 02010136.6 

1.4. Resruesta del solicitante: Folios: 93 a.123 

2. AnÆlisis de la Prioridad 

� La fecha de prioridad del 10 de Mayo de 2002 y su correspondiente 
documento, corresponden con la materia solicitada de protección. 

3. Objeto de la invención 
TItulo de la solicitud: "ACIDO BIFOSFONICO PARA EL TRATAMIENTO Y 
PREVENCION DE OSTEOPOROSIS" Folio 1. 

El objeto de la presente solicitud de patente de invención consiste en el empleo de 
los Æcidos bifosfônicos o las sales farmacØuticamente aceptables de los mismos, 
especialmente el âcido ibandrOnico para la prevención y tratamiento de la 
osteoporosis. 
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Reivindicación 1-6: Medicamento 

El problema planteado en esta solicitud es la prevención o tratamiento de trastornos 
caracterizados por un aumento patológico de la resorción ósea. 

Para solLicionar este problema tØcnico la solicitud en estudio proporciona un 
medicamento de un Æcido bifosfOnicos o las sales farmacØuticamente aceptables de 
los mismos. 

� Clasificaciôn lnternacional de Patentes (IPC): A61K9/36,’ A61K9/20; A61K9/28, A61K311662; A61K31/663,’ A61K47/04; A61K47112; 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 tØcnico 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 (artIcuio 30 D 486) 
� La reivindicación 1 se encuentra enunciada por "administrado mensualmente" 

10 cual se refiere a un mØtodo de tratamiento. 
� La reivindicaciôn 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. Determinación del Estado de la  TØcnica 

Considerando que la fecha de presentación 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 tØcnica relacionados, que pueden afectar la 
patentabilidad del objeto de la presente solicitud: 

FN- Documento Titulo Fecha de 
. - publicacion 

"Oral pharmaceutical 
Dl US 6,143,326 preparation containing 30/10/1997 

ibandronat"  
"Process for the preparation of 

D2 WO 00121541 oral pharmaceutical 20/04/2000 compositions comprising 
biphosphonates"  

6. AnÆlisis de patentabilidad (artIculo 14 D486) 

6.1 Novedad (artIculo 16 D486) 

6.1.1. Solicitud presentada 
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La reivindicacón 1 de la solicitud presentada se refiere a un medicamento oral 
caracterizado porque comprende 100mg o 150mg de un Æcido bifosfónico o una 
sal farmacØuticamente aceptable del mismo y uno o mÆs excipientes 
farmacØuticamente aceptables. 
La reivindicaciOn 2 se refiere al Æcido bifosfónico como âcido ibandrónico a una 
sat farmacØuticamente aceptable. 

Dl divulga preparaciones farrnacØuticas orates que contienen ibandronato o una 
sal tolerable fisiológicamente coma sustancia activa conteniendo una porción 
interior rodeada par una cubierta libre de sustancia activa de rpida liberación (Ver 
resu men) 

La reivindicaciôn 1 de Dl se refiere a una formulaciOri que comprende un nücleo de 
tableta que contiene entre 0.1 a 100mg de ibandronato y una cubierta la cual es libre 
de ibandronato (Ver cotumna 6, Uneas 46-56) 

Dl tambiØn se refiere a la cantidad de la sustancia activa de ibandroanto es 
empleada en cantidades de 0.1-100mg por unidad de dosfticaciOn (mica, siendo el 

. Ilmite superior cerca de 250mg, particutarmente 100mg y 50mg respectivamente. 
(Vercolumna 5, lineas 7-12) 

Conforme a to anteriormente descrito se concluye que el medicamento oral 
caracterizado porque comprende 100mg o 150mg de un ªcido bifosfónico o una 
sal farmacØuticamente aceptable del mismo y uno o mÆs excipientes 
farmacØuticamente aceptables donde el Æcido bifosfónico es Æcido ibandrónico o 
una sal farmacØuticamente aceptable del mismo, en comprimidos recubiertos, no 
son novedosos. 

6.1.2. Solicitud presentada 

La reivindicación 5 se refiere a un medicamento que comprende un Æcido bifosfónico 
o una sat farmacØuticamente aceptable del mismo, donde es la sal monósódica de 
Æcido ibandrónico, monohidrato 

La reiviridicación 6 se refiere al medicamento, caracterizado porque es un 
comprimido recubierto por una pelicula, donde los excipientes son 
seleccionados entre el grupo conforniado por: 

� Lactosa, polivinilpirrolidona, celulosa microcristalina, crospovidona, Æcido 
esteÆrico y diOxido de siliclo y 

� Hid roxipropilmetilcelulosa, óxido de titanlo, talco y polietilenglicol 6000 

Ante rio rid ad es 

Dl es el estado mÆs cercano de la tØcnica pues divulga una formulaciôn que 
comprende un nücleo de tableta que contiene entre 0.1 a 100mg de ibandronato y 
una cubierta Ia cual es libre de ibandronato con la siguiente proporciÆn: (Vercolumna 
6, Ilneas 46-56) 

� 51.425% par peso de hidroxipropilmetilcelulosa 
� 24.650% par peso de dióxido de titan io 
� 15.000% por peso de polietilØnglicol 
� 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 Dl, por to tanto no se consideran novedosos 
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los comprimidos recubiertos donde se utilizan como excipientes: 
hidraxipropilmetilcelulosa, óxido de titanio, talco y polietilØnglicol. (Ver folio 50): 

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

El ibandronato es la sustancia activa preferida en 02 particularmente en la forma de 
monohidrato de ibandronato sódico en una proporción hasta 50mg. (Ver pÆgina 6, 
lIneas 1-7) 

El ejemplo 3 y 4 de D2, enseæan formulaciones para tabletas las cuales contienen 
lactosa, polivinilpirrolidona, celulosa microcristalina, crospovidona, Æcido 
esteÆrico y dióxido de silicio (Ver pÆgina 10 y 11). 

La reivindicación 7 enseæa que los adyuvantes usados se encuentran en las 
proporciones de lactosa en 1-99% par peso, polivinilpirrolidona en 0.1-20% por 
peso, celulosa microcristalina en 1-99% por peso. (Ver pÆgina 14, lmneas 8-11 -D2) 

La reivindicaciOn 9 enseæa que el proceso aplica a tabletas recubiertas. (Ver pÆçjina 
S 14, Jineas 19-20-D2) 

La reivindicación 10 se refiere al peso de Æcido esteÆrico a la mezcla en una 
proporción de 0.05-3% (Ver pÆgina 14, IIneas 24-26-D2) 

El solicitante en el ejeniplo enseæa los mismos coniponentes previamente divulgados 
para el nUcleo de las tabletas tales como lactosa en 1-99% por peso, 
polivinilpirrolidona en 0.1-20% par peso, celulosa microcristalina en 1-99% P01 
peso, crospovidona y dióxido de silicio (Ver folio 50), careciendo por lo tanto de 
novedad el uso de los excipientes anteriormente enuriciados. 

6.2 Nivel inventivo (articulo18 D486) 

Es evidente para el experto en la materia que de acuerdo a Ia previamente divulgado 
en Dl y 02, se obtendrIa el medicamento oral de ibandronato monosódico 
monohidrato en comprimidos recubiertos de 100mg o 150mg, utilizando los 
mismos excipientes antes enseæados tales como lactosa, polivinilpirrolidona, celulosa 
microcristalina, crospovidona, Æcido esteÆrico y dióxido de silicio e 
hidroxipropilmetilcelulosa, óxido de titania, talco y polietilØnglicol. 

El problema tØcnico planteado en esta solicitud como es obtener "es la prevenciôn 
o tratamiento de trastornos caracterizados por un aumento patológico de la 
resorción ósea", seria solucionado fÆcilmente par el experto en la materia con 
base en las composiciones farmacØuticas divulgadas en Dl y 02, de manera que 
este lo lograria fÆcil y obviamente sin necesidad de emplear Habilidad Inventiva. 

Par lo tanto las reivindicaciones 4 a 6 carecen de nivel inventivo. 

6. Conclusion: 

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados as!: 

DocumentoN° ReMndicaciones Requisito que afecta" 

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

D2 WO 00/21541 
Novedad 

Nivel Inventivo 

7. Respuesta a los argumentos del solicitante: 

� Los documentos anexados por el solicitante segUn folios 111 a 123 no 
evidencian, el empleo del medicamento del solicitante segün las 
reivindicaciones I a 6. 
Los documentos se refieren at empleo de las dosis de 100mg o 150mg para 
su correspondiente administración üriica mensual como mØtodo de 
tratamiento, to cual no es patentable de acuerdo a la legislación vigente 
cotombiana. La cantidad de fÆrmaco tat como 100mg o 150mg no es 
elemento caracteristico Unico que define el medicamento en su conjunto y 
que permite una Onica administración mensual. 

� De acuerdo con las observaciones del solicitante con respecto a la 
documentación allegada por TecnoquImicas corresponde a "remisión de 
info rmación" 

En cumptimiento del artIcuto 45 de la Decision 486 de la Comisiôn de  la Comunidad 
Andina, se le indica que debe dar respuesta dentro del tØrmino de 60 dIas contados 
a partir de la fecha de notificaciOn de la presente comunicaciôn. En caso de no dar 
respuesta a) presente requerimiento, o si a pesar de la respuesta subsistieran los 
impedimentos para la concesiOn, se denegarÆ la patente. 

Notifiquese el presente oficiqbor1forme a to dispuesto en el numeral 5.2, literal e), del 
capitulo quinto del titlo pç1nero/de la Circular Unica NO 10 de 2001. 

ALIX CARMENZJI/CESPEDES DE VERGEL 
Jefe de Divisióide Nuevas CrØaciones 

El anterior requerimiento fue notificado por fijación en lista, de fecha 

CONCEPTO TECN!CO No. 01619 EXAMINADOR TECNICO 
COdigo No. 202070 
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Seæor--

SUPERINTENIDENTE DE INDUSTRIA Y COMERCIO 

DIVISION DE NUEVAS CREACIONES 

Re: P1.- F. HOFFMANN-LA ROCHE AG -Solicitud de Patente de Invención en Ease 

Nacional PCT oara "ACIDO BISFOSFONICO PARA EL TRATAMIENTO Y 

is 

PREVENCIÔN DE OSTEOPOROSIS".-Clase A61P 19/10.-Exediente nimero 

04-096.462.-

1. Me refiero at auto dictado por ese Despacho notificado por fijación en lista el 15 de 

Agosto de 2008. 

2. Con el fin de responder a las objeciones expuestas por el seæor Examinador en su 

Concepto TØcnico No. 1619 bajo los acÆpites de Claridad, Novedad y Nivel inventivo, 

atentamente me permito presentar los siguientes argumentos tØcnicos y las siguientes 

modificaciones hechas en el capItulo reivindicatorio de la solicitud en cuestión, mediante lo 

cual no solo se superan dichas objeciones, sino que ademàs se demuestra en forma 

contundente la patentabilidad de la presente invención. 

jo 

3. MODIFICACIONES A LA SOLICITUD 

Inicialmente me permito manifestar que el solicitante ha decidido alterar el capItulo 

reivindicatorio actualmente presentado, modificando la reivindicación 1 y eliminando la 

reivindicación 6. Por lo tanto, el nuevo capItulo reivindicatorio que se remite junto con el 

presente memorial estÆ compuesto por cinco (5) reivindicaciones cuyo sustento se analiza a 

continuación: 

La nueva reivindicaciOn 1 estâ dirigida a proteger un medicamento para 

administración oral caracterizado porque es un comprimido recubierto por una 

peilcula, en donde el nicleo del comprimido comprende: 

o 100 mg o 150 mg de un àcido bisfosfónico o una sal farmcØuticamente 

aceptable del mismo; y 
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o uno o mas excipientes farmacØuticamente aceptables seleccionados del grupo 

conformado por lactosa, polivinilpirrolidona, celulosa microcristalina, 

crospovidona, Æcido esteÆrico y dióxido de silicio; 

y en donde el recubrimiento del comprimido comprende uno o mas excipientes 

farmacØuticamente aceptables seleccionados entre et grupo conformado por: 

hidroxipropil metilcelulosa, dióxido de titanlo, talco y potietilenglicol 6000. 

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

pÆgina 14 (lIneas 2 a 24) de la descripción. 

Ahora bien, en este punto resulta de gran importancia mencionar que en la 

pÆgina 8 (Imnea 15) del texto correspondiente a la publicación internacional de la 

presente solicitud (documento WO 03/095029), asI como en la pªgna 14 (lineas 

20 y 21) de la descripción presentada en fase nacionat, se hace referenda a la 

composición del nUcleo del comprimido, hecho que constituye un evidente error 

involuntarlo debido a que el nücleo del comprimido no estÆ compuesto por uno o 

mâs excipientes farmacØuticamente aceptables seleccionados entre hidroxipropil 

meticelulosa, dióxido de titanlo, tatco y polietilenglicol 6000, sino que estª 

compuesto por uno o mÆs excipientes farmacØuticamente aceptables 

seleccionados entre lactosa, polivinilpirrolidona, celulosa microcristalina, 

crospoviclona, ªcido esteÆrico y dióxido de silicio, tat como se encuentra definido 

en las lIneas 11 a 15 de la pÆgiria 8 y en la Tabla 1 (pÆgina 10) del documento 

WO 03/095029. 

En este sentido, dicho error ha sido corregido dentro del texto de la descripción 

presentada en fase nacional, mediante el reemptazo del tØrmino "ncleo" por el 

tØrmino correcto ’recubrimiento’ en la pgina 14 (Rnea 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 reatizadas at 

capItulo reivindicatorlo de la presente solicitud no ampIan de manera alguna el alcance 

establecido en la memora descnptiva originalmerite presentada, cumpliendo a 

cabalidad con los requisitos de patentabilidad estipulados en el Articuto 34 de la Decision 

486 de 2000. 

4. CLARWAD DE LA SOLICITUD 

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

siguientes argumentos: 

2 
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Descripción 

"No se encontraron datos comparativos con las corn posiciones 

previamente divulgadas que dernuestren su aporte at estado de la 

tØcnica, y el efecto inesperado alcanzado" 

Frente a este particular, inicialmente me permito mencionar que el seæor 

Examinador argumenta en su Concepto TØcnico que los documentos remitidos a 

ese Despacho junto con la respuesta dada al ArtIculo 45 riotificado el 14 de 

marzo de 2008 y respondido el 13 de jun10 de 2008, "no evidencian el empleo 

del medicamento del solicitante segOn las reivindicaciones 1 a 6". 

En vista de lo anterior, me permito preseritar ante ese Despacho un compendio 

actualmente publicado en Internet (www.emc.medicines.org.uk) de las 

principales caracterIsticas fisicoqulmicas y farmacológicas del medicamento 

Srevelado en la presente solicitud, es decir, del comprimido recubierto con una 

pelIcula que comprende 150 mg de Æcido ibandrcSnico (ANEXO IV). En dicho 

documento se describe no solamente la composiciOn cualitativa y cuantitativa de 

dicho medicamento (composición que efectivamente corresponde a /0 definido 

en la nueva reivindicación 1 de la invención en cuestiOn), sino que tambiØn se 

revela un resumen de los principales resultados experimentales obtenidos por el 

solicitante en relación con la actividad farmacológica del medicamento, los 

cuales, por ejemplo, demuestran inequIvocamente las sorprendentes ventajas 

tØcnicas logradas mediante la utilización de un comprimido que contenga 150 

mg de Æcido ibandrónico en el tratamiento de la resorción Æsea, frente a la 

utilización de un comprimido que contenga 2,5 mg de dicho compuesto activo, y 

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

SEn consecuencia, me permito manifestar que los documentos tØcnicos remiticlos 

a ese Despacho junto con el pasado memorial y junto con el presente escrito, 

sustentan de manera inequlvoca el sorprendente aporte al estado de la tØcnica 

logrado por el solicitante a travØs de la información tØcnica revelada en la 

invención en cuestión. 

"No se encuentran sustentados ejern p/os 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 (pÆgina 17) hace 

referenda a un comprimido que contiene 50 mg de Æcido ibandrónico 

(equivalentes a 56.250 mg de la sal monosÆdica del Æcido ibandrónico 

monohidrato) en combinación con una serie de excipientes que conforman tanto 

el nücleo como el recubrimiento de dicho comprimido, a lo largo de la 

3 
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descripción tambiØn se hace referenda explIcita a un medicamento que 

contiene preferiblemente entre 100 y 150 mg de Æcido ibandrónico o 

una sal farmacØuticamente aceptable del mismo [ver, par ejemplo, las 

pginas 6 (lIneas 14 a 17), 7 (lIneas 23 a 25) y 10 (lIneas 3 a 6)]. En este 

sentido, es clara que la presente solicitud Si menciona un medicamento que 

comprende 100 ó 150 mg de principio activo. 

Teniendo en cuenta lo anterior, me permito nuevamente resaltar ante ese 

Despacho la informaciÆn tØcnica revelada en el anexo IV del presente escrito, 

toda vez que alli se describen plenamente la composición y las caracterIsticas 

fisicoquimicas y farmacológicas 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 nücleo contiene 150 mg de Æcido ibandrónico mezclado con 

lactosa, povidona, cel ulosa microcristalina, crospovidona, Æcido 

esteÆrico y óxido de siliclo, y cuyo recubrimiento estÆ conformado por 

dióxido de titanlo, talco, hipromelosa y magrocol 6000. 

En este sentido, atentamente considero que la información aportada por el 

solicitante ejemplifica de manera clara y concisa la composición y las 

caracterIsticas fisicoquimicas y farmacológicas del medicamento revelado en la 

presente invención, con lo cual se supera completamente la objeciOn realizada 

por el seæor Examinador a Øste respecto. 

Reivi nd icaciones 

. "La reivindicación 1 se encuentra enunciada por administrado 

mensualmente" to cual se refiere a un mØtodo de tratamiento" 

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

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

expresiOn "administrado mensualmente" de la reivindicación 1, con to cual se 

supera satisfactoriamente la objeción realizada por el seæor Examinador a Øste 

respecto. 

. "La reivindicación 6 se refiere al medicamento de forma general y 

amplia sin encontrarse plenamente caracterizado, sin encontrarse 

acorde con lo descrito en ci ejemplo 1" 

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

eljminpr la reivindicación 6 actualmente  Rresenjada, con to cual se supera 

completamente la objeciOn realizada por el seæor Examinador a este respecto. 
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Finalmente, en vista de los argumentos tØcnicos planteados hasta el momento, y de 

conformidad con las modificaciones realizadas a la solicitud en cuestión, me permito 

mariifestar que la presente invención 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 V DEL NIVEL INVENTIVO 

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

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

� US 6,143,326 (Dl) 

� WO 00/21541 (1132) 

. En este sentido, el seæor Examinador argumenta bÆsicamente que en el documento Dl 

se enseæa una formulación que comprende un nücleo de tableta que contiene entre 0.1 a 

100 mg de ibandronato y una cubierta libre de ibandronato. 

Asimismo, el seæor Examinador argumenta que el documento D2 divulga un proceso 

para la preparación de composiciones farmacØuticas orales que comprenden bisfosfonatos, 

siendo el ibandronato la sustancia activa preferida, particularmente en una proporciOn hasta 

de 50 mg. En este sentido, el seæor Examinador tambiØn afirma que en los ejemplos 3 y 4 

de dicha anterioridad se enseæan formulaciones para tabletas que contienen lactosa, 

polivinilpirrolidona, celulosa microcristalina, crospovidona, ªcido esteÆrico y diOxido de 

silicio. 

Debido a lo anterior, el seæor Examinador concluye que la información tØcnica revelada 

� en la  presente solicitud no es novedosa frente a las enseæanzas de los documentos Dl y 

D2. 

De otro lado, el seæor Examinador afirma que para una persona experta en la materia 

que se base en las enseæanzas de los documentos Dl y D2 serla evidente obtener el 

medicamento oral de ibandronato monosódico monohidrato en comprimidos recubiertos de 

100 mg o 150 mg con los mismos excipientes enseæados en tales anterioridades, por lo que 

concluye que el problema tØcnico planteado en la presente solicitud serIa resuelto fcilmente 

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 enseæanzas de cada una de dichas 

anterioridades, asI comb un anlisis comparativo detallado entre tales enseæanzas y la 

materia revelada en la presente solicitud. 

5 
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5.1 Consideraciones con respecto all documento US 6’143,326 (Dl) 

En tØrminos generales, el documento Dl enseæa composiciones farmacØuticas para 

aplicación oral que contienen ibandronato o una sal fisiológicamente tolerable del mismo. 

EspecIficamente, y de acuerdo con lo establecido por los autores de dicho documento, 

las formulaciones sólidas enseæadas en Dl comprenden: a) un nUcleo que contiene entre 

0.1 mg y 100 mg de ibandronato; y, b) un recubrimiento conformado por 

hidroxipropilmetilcelulosa, polietilenglicol, dióxido de titanio y talco, es decir, un 

recubrimiento que estÆ libre de ingrediente activo pero que se caracteriza por permitir que 

Øste tltimo sea liberado rÆpidamente. 

5.1.1 AnÆlisis de Ia novedad frente a Dl 

Con base en lo anterior y con el ªnimo de demostrar el inequlvoco carÆcter novedoso 

que presenta la información tØcnica revelada en la presente solicitud frente a las enseæanzas 

del documento Dl, a continuaciÆn me permito presentar ante ese Despacho las siguientes 

consideraciones tØcnicas: 

En primer lugar, resulta de gran importancia mencionar una vez mÆs que de 

acuerdo con las modificaciones realizadas en el capItulo reivindicatorlo de la 

invención en cuestión (numeral 3 del presente memorial), esta solicitud se 

encuentra dirigida a proteger un medicamento para administración oral 

caracterizado porque es un comprimido recubierto por una pelIcula, en donde el 

nücleo del comprimido comprende: 

. 0 100 mg o 150 mg de un Æcido bisfosfónico o una sal farmcØuticamente 

aceptable del mismo; y 

o uno o mas excipientes farmacØuticamente aceptables seleccionados del grupo 

conformado por: lactosa, polivinilpirrolidona, celulosa microcristalina, 

crospovidona, Æcido esteârico y dióxido de silicio; 

y en donde el recubrimiento del comprimido comprende uno o màs excipientes 

farmacØuticamente aceptables seleccionados entre el grupo conformado por: 

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

Por su parte, de la atenta lectura del documento Dl es claro que dicha 

anterioridad enseæa, por ejemplo, formulaciones farmacØuticas 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 

corn posición: 

a. airededor de 51.425% en peso de hidroxipropilmetilcelulosa, 

b, airededor de 24.650% en peso de dióxido de titanio, 

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

d. airededor de 8.925% en peso de talco 

Asirnismo, tanto en las columnas 3 y 4, como en los ejemplos 1, 2, 3, 4 y 7 del 

documento Dl se mencionan otros polImeros y adyuvantes que pueden hacer 

parte del recubrimiento de las formulaciones farmacØuticas allI reveladas, Sin 

embargo, es de gran importancia resaltar que a lo largo de dicha 

anterioridad se ensefla claramente que el compuesto activo 

(ibandronato) NO estÆ mezclado con excipierites o adyuvantes. 

Ahora bien, de conformidad con lo mencionado en los dos puntos anteriores, es 

absolutarnente claro que el documento Dl NO enseæa un comDrimido cuvo 

nücleo estÆ conformado por la mezcla de: 

o 100 mg O 150 mg de un Æcido bisfosfónico Co una sal farmacØuticamente 

aceptable del misrno), y 

o 

uno o mÆs exdpientes farmacØuticamente aceptables seleccionados del grupo 

conformado por: lactosa, polivinilpirrolidona, celulosa microcristalina, 

crospovidona, 6cido esteÆrico y dióxido de silicio; 

y cuyo recubrimiento estØ conformado por uno o ms excipientes 

farmacØuticamente aceptables seleccionados entre el grupo conformado por: 

hidroxipropil metilcelulosa, diOxido de titanlo, talco y polietilenglicol 6000. 

Por lo tanto, me permito manifestar que la informaci6n tØcnica revelada en la 

invenciÆn en cuestión presenta un inequlvoco carÆcter novedoso frente a las 

enseæanzas del documento Dl, esto es, cumple a cabalidad con las disposiciones de 

patentabilidad requeridas en el ArtIculo 16 de la DecisiOn 486 de 2000. 

5.2 Consideracipries con resDeCto all documento WO 00/21541 (1132) 

El documento D2 enseæa un proceso para la preparación de cornposiciones 

farmacØuticas que contienen bisfosfonatos, el cual estÆ caracterizado bÆsicarnente porque la 

sustancia activa es inicialmente granulada en hümedo par media de un granulador de lecho 

fluidizado junto con adyuvantes que no presentan acciOn abrasiva, y posteriormente es 

secada, tarnizada y procesada para obtener las composiciones farrnacØuticas requeridas. 

7 
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En conexión con lo anterior, resulta de gran importancia resaltar que el objetivo 

principal de dicha anterioridad era desarrollar un proceso que permitiera reducir las pØrdidas 

de sustancia activa durante el proceso de preparaciÆn de composiciones farmacØuticas que 

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

5.2.1 AriÆlisls de Ia novedad frente a D2 

Con base en lo anterior y con el 6nimo de demostrar el inequIvoco carÆcter novedoso 

que presenta la información tØcnica revelada en la presente solicitud frente a las enseæanzas 

del documento D2, inicialmente me permito manifestar que dicha anterioridad no enseæa un 

comprimido cuyo nicleo està conformado por la mezcla de: 

o 100 mg 6 150 mg de un 6cido bisfosfónico (o una sal farmacØuticamente 

aceptable del mismo), y 

uno o mÆs excipientes farmacØuticamente aceptables seleccionados del grupo 

conformado por: lactosa, polivinilpirrolidona, celulosa microcristalina, 

crospovidona, äcido esteÆrico y dióxido de silicio; 

y cuyo recubrimiento estØ conformado por uno o mÆs excipientes farmacØuticamente 

aceptables seleccionados entre el grupo conformado por: hidroxipropil metilcelulosa, dióxido 

de titanlo, talco y polietilençjlicol 6000. 

Contrarlo a esto, el documento D2 ünicamente revela un proceso para obtener 

composiciones farmacØuticas caracterizadas porque comprenden un bajo contenido de 

ingrediente activo, especIficamente, para composiciones farmacØuticas 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 anÆlisis de la novedad de una solicitud, es claro que un 

documento puede afectar la novedad de una invención solo si Øste contiene explIcitamente 

todas las caracterIsticas tØcnicas esenciales de la invención bajo estudlo, esto es, si dicha 

anterioridad describe por si sola todas las caracterIsticas tØcnicas 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 enseæanzas del documento D2. 

1 SECRETARfA GENERAL DE LA COMUNIDAD ANDINA. Manual para el examen de solicitudes de patentes de invendón en las 
Ol’lcirlas de Propledad Industrial de los PeIses de la Cumunidad Andina. Lima, Peró; 2004; pginas 65 y 66, 

E] 
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5.3 AnÆlisis del nivel inventivo de la presente solicitud frente a los documentos 

P1vD2 

De otro lado, para demostrar el nivel inventivo que caracteriza a (a materia tØcnica 

revelada en la presente solicitud frente a las enseæanzas de los documentos Dl y D2, me 

permito dirigir (a atención del seæor Examinador hacia las enseæanzas 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 tØcnico logrado 

con los medicamentos revelados en la presente invención durante el tratamiento de la 

resorciOn ósea. 

EspecIficamente, tanto en dicho compendlo (ANEXO IV) como en los documentos 

remitidos a ese Despacho junto con la respuesta dada al Concepto TØcnico 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 

consistió bsicamente de la realización de un ensayo clInico durante dos aæos, aleatorizado y 

doble ciego con 1.609 mujeres con osteoporosis postmenopÆusica, con el cual se comparO Ia 

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 regimen diario oral (2.5mg) aprobado actualmente por la FDA y la Union 

Europea. 

Dicho estudio permitió concluir que la gran mayorIa de mujeres cuyo regimen de 

tratamiento contra la resorción ósea consistió en el consumo mensual de un comprimido con 

100 mg o 150 mg de ibandronato lograron incrementos significativos en la densidad mineral 

ósea 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 administró mensualmente 150 mg de ibandronato 

mostraron un aumento en (a densidad mineral ósea de la espina lumbar (LS BMD), mientras 

que solo un 84% de pacientes a quienes se les administró diariamente 2.5 mg de 

ibandronato mostraron un aumento en LS BMD. Asimismo, un mayor porcentaje de 

pacientes a (as que se les administró mensualmente 100 mg (87.1%) y 150 mg (90.0%) de 

ibandronato lograron aumentos substanciales en la densidad mineral ósea en la cadera (TH 

BMD), pues sOlo un 76.7% de pacientes a las que se les administrÆ diariamente 2.5 mg de 

ibandronato lograron incrementos similares en TH BMD. 

Aparte de lo anterior, el medicamento revelado en la presente solicitud tambiØn 

representa un importante avance en el estado de la tØcnica 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 âcido ibandrOnico resulta inconveniente, lo que ocasionaba que hasta dos tercios de las 

pacientes abandonaran el tratamiento de la osteoporosis luego de un aæo, quedàndose sin 

ro’ 
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los beneficios de la reconstrucción del hueso que estos fªrmacos solo 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 cuestión presenta un 

inequIvoco carÆcter inveritivo frente a las enseæanzas de los documentos Dl y D2, toda vez 

que una persona experta en la materia tØcnica en cuestión no encuentra en dichas 

anterioridades enseiianza alguna que le sugiera un medicamento de 

administración mensual que comprenda 100 6 150 mg de ibandronato (o una sal 

farmacØuticamente aceptable del mismo) junto con excipientes farmacØuticamente 

aceptables. Asimismo, es claro que la persona experta en la materia tampoco encontrarla 

obvio el medicamento de la solicitud de patente en cuestión, debido a que Øste no habrIa 

podido sugerir las notables ventajas tØcnicas y terapØuticas obtenidas a partir de dicha 

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

6. CONCLUSION 

Teniendo en cuenta las modificaciones realizadas en la descripción y en el capitulo 

reivindicatorio de la presente solicitud, y de conformidad con los argumentos tØcnicos 

presentados para demostrar el inequlvoco carÆcter novedoso e inventivo de dicho nuevo 

capitulo reivindicatorio frente a las enseæanzas de los documentos Dl y D2, es 

completamente claro que se han superado todas las objeciones expuestas por el 

seæor Examinador en contra de la patentabilidad de la presente invención, y por lo tanto, 

dicha solicitud es merecedora del privilegio de patente solicitado. 

7. Anexo al presente memorial me permito presentar: 

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

Comercio, que acredita el pago de las modificaciones mencionadas; 

ii) Copia de las pÆginas 1-17 de la descripción, en  la cual se ha realizado la 

modificación 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 electrónico para el medicamento denominado: "Bony/va 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 Iuz de las argumentaciones presentadas y de las modificaciones realizadas y 

conceder el privilegio de patente solicitado. 

Seæor Superintendente, 

I4tJe 

& paru 

..1 Cjfl.LflCIj Se firffla eatagu 

4AICIA LLAUTE 

C.C. No. 39.690.713 de UsaquØn 

Aiiro i1c Av.o 

LLL RDA i RTE 

T.P. 53.215 
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ACIDO BZS’OSFONICO PAA EL TRATA4IENTO Y PREVENCION DE 

OSTEOPOROSIS 

REStJMEN-OBJETO Y FINALIDAD DE LA INVENCION 

La presene inverlciÔri se refiere al empleo de los Æcidos 

bistosfönicos  o las sales farmacØuticamerite aceptables de los 

mismos, para la elaboraciÆn de medicamentos para la preven-

5 don o tratamiento de transtornos caracterizados por un 

aumento patológico de la resorcion ósea, especialmente para 

la prevenciôn y tratamiento de la osteoporosis. 

10 
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ACIDO BISFOSFONICO PARA EL TRATANIENTO Y PREVENCION DE 

OSTEOPOROSIS 

La presente –nvención se refiere al empleo de los Æcidos 

hisfosfânicos, especialmente del Æcidc (l-hidroxi-3- (N-etil 

N-pentil)amincpropiliden-1, l,bisfosfônico (Æcido ibandrÆnico) 

o las sales farmacÆuticamente aceptables de los raismos, para 

5 is eiaboraciÆn de medicamentos para la prevenc–ón o 

tratamiento de transtornos caracterizados por un aumento 

patoiÆgico de is resorcidn dsea, especialmente pars la 

prevención y tratamiento de la osteoporosis. 

Los huesos sirven principalmente como de soporte, ,y en 

10 consecuencia ci hueso es contemplado con frecuencia coro un 

simple material de construcción. Sin embargo, el hueso es un 

complicado biomaterial adaptado para una amplia variedad de 

necesidades, estimulos y agentes nocivos a los cuales est 

expuesto. Se dispone de endoprôtesis como substitutcs de 

15 huesos y articulaciones. Sin embargo, las endopr6tesis aün 

cuando biomecÆnicamente son altamente refinadas, no tienen un 

tIL u I1LULfl() ljj. i1 .fcLoj.&- d u C,Ai’J  .

Una varjedad de transtornos en humanos y mamiferos 

implIcan o eSt&n asociados con la anormal resorcidn Æsea, 

20 Estos desdrdenes inciuyen aunque no estÆn limitados por 

elLias, is osteoporosis, is enfermedad de Paget, la pØrdida 

periprostØtica de hueso u osteolisis, y la hipercalcemia de 

la enfermedad maligna y metastÆsica de los huesos. La mds 

comdn de estas entermedades es la osteoporosis, la cual en su 

25 manifestación mÆs frecuente tiene lugar en las mujeres 

postmenopÆusicas. Debido a que is osteoporosis asi como btros 

transtornos asociados con is pØrdida ósea, son condiciones 



crónicas, se cree que la terapia adecuada requeriÆ 

generalmente un tratamiento crOnico. 

Los bisfosfonatos, a saber, los Æcidos bisfosfôn–cos a 

las sales farmacØuticamente aceptables de los mismos, son 

5 compuestos sintØticos anÆlogos del pirofosfato, que se 

encuentra en estado natural. Debido a su acusada afinidad 

para el fosfato de calcio en fase sólida, los bisfosfonatos 

se unen fuertemente al mineral del hueso. Los bisfosfonatos 

farmacológicamente activos son ya bien conocidos en la 

10 tØcnica y son potentes inhibidores de la resorción ósea y son 

por lo tanto de utilidad en el tratamiento y prevenciôn de 

enfermedades que implican una resorciân ósea anormal, 

especialmente la osteoporosis, la enfermedad de Paget, la 

hipercalcemia de malignidades y enfermedades metastÆsicas y 

15 metabólicas de los huesos. 

Los bisfosfonatos como agentes farmacØuticos estÆn 

descritos por ejemplo en las patentes EP-A-170.228, EPA-

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., 

20 cada una de las cuales estÆ incorporada a la presente como 

referenda. 

Las formas farmacØuticas de los bisfosfonatos que se 

encuentran corrientemente en el mercado son formulaciones 

orales (comprimidos a cÆpsulas) o soluciones para la inyec-

25 ciôn o infusiÆn intravenosa. Son sistØmicamente bien tole-

rados cuando Se administran a dosis terapØuticas. Sin 

embargo, los bisfosfonatos en su conjunto son irritantes para 

la piel y membranas mucosas, y cuando se aæaden par via oral 
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sobre una base continuada, pueden ocasionar efectos 

secundarios en el tracto d–gestivo, p. ej., episodios 

adversos o transtornos gastrointest.inales. En consecuencia y 

debido a su baja biodisponibilidad oral, la ruta oral de 

administraclØn ha sido hasta la fecha poco recomendada para 

emplear en pacientes. 

Los bisfosfonatos pueden clasificarse en dos grupos con 

diferentes modos de accidn. El ibandronato pertenece a los 

bisfosfonatos rnÆs pot.entes que cont.ienen nitrÆgeno [Russell 

10 1999 Russell RGG, Rogers ML] . Bisphosphonates: From the 

laboratory to the clinic and back again" (TTBisfosfonatos: Del 

laboratorio a la clInica y regresou) . Bone ("Hueso") 25 (1) 

97-106 (1999); Rogers MJ, Gordon S, Benford HL, Coxon FP, 

Luckman SP, Monkkonen 3, Frith JC. "Cellular Molecular 

is mechanisms of action of bisphosphonates" ("Mecanismos 

moleculares celulares de acciôn de los bisfosfonatos") 

Cancer ("Cancer") 88 (12) Suppl: 2961-2978 (2000)]. El 

ibandronato es uno de los bisfosfonatos mÆs potentes 

actualmente en desarrollo clInico en la osteoporosis y 

20 enfermedades metastÆsicas de los huesos. En modelos animales 

de resorcidn ósea, el ibandronato es 2, 10, 50 y 500 veces 

mÆs potente que el risedronato, alendronato, pamidronato y 

clodronato respectivamente [Mühlbauer R.C.,F. Bauss, R. 

Schenk, M. Janner, E. Bosies, K. Strein y H. Fleisch. "EM 

25 21.0955 a potent new bisphosphonate to inhibit bone 

resorption’ ("BM 21.0955, un potente nuevo bisfosfonato para 

la –nhibición de la resorc–dn dseaTt) . J. Bone Miner. Res. 6: 

1003 - 1001 (1991)]. 
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El ibandronato inhibe la resorciôn ósea sin perjudicar 

la mineralización (Mühlbauer y col., Mühlbauer R.C., F. 

Bauss, R. Schenk, N. Janner, E. Bosies, K. Strein, y H. 

Fleisch. "EM 21.0955 a potent new bisphosphonate to inhibit 

5 bone resorption" (’IBM 21.0955, un potente nuevo bisfosfonato 

para la inhibición de la resorción 5sealt). J. Bone Miner. 

Res. 6: 1003 - 1011 (1991) .) . Se ha demostrado que disminuye 

la actividad osteoclÆstica con lo cual inhibe la destrucciÆn 

de los huesos. A dosis altas reduce tarnbiØn el nümero de 

10 osteoclastos (Mühlbauer y col., Mh1bauer R.C., F. Bauss, R. 

Schenk, N. Janner, E. Bosies, K. Strein y H. Fleisch. "BM 

21.0955 a potent new bisphosphonate to inhibit bone 

resorption" (’IBM 21.0955, un potente nuevo bisfosfonato para 

la inhibición de la resorción ósea") * J. Bone Miner. Res, 6: 

15 1003 - 1011 (1991) 

Como se ha descrito, los bisfosfonatos son aceptados por 

proporcionar una fuerte eficacia en el control de la 

osteoporosis. Sin embargo, dadas las restricciones de 

administraciôn relacionadas con la baja biodisponibilidad 

20 oral y potenciales efectos gastro intestinales, existe una 

clara oportunidad para los regimenes que ofrecen una mejor 

comodidad y flexibilidad, conduciendo a un nivel mÆs alto de 

aceptaciôn y un superior control /satisfacción del paciente. 

Se han descrito en la t.Øcnica regImenes intermitentes como 

25 por ejemplo, la administraciÆn una vez a la semana, pero 

dichos tratamientos intermitentes no proporcionan el 

resultado deseado. 

Se ha descubierto ahora que la prevención o el 



tratamiento de transtornos caracterizados por un aumento 

patolÆgico de la resorción Æsea como p. ej., la osteoporosis, 

pueden ser mejorados mediante la administraci5n mensual de 50 

a 250 mg de un bisfosfonato o una sal farmacØuticamente 

s aceptable del mismo, especialmente mediante una adminis-

trac–ôn mensual de ibandronato, es decir, Æcido ibandrônico o 

una sal farrnacØuticameute aceptable del mismo. 

La presente invenciÆn se refiere por lo tanto al einpleo 

de un Æcido bisfosfónico o una sal farmacØuticamente 

10 aceptable del mismo, particularmente con el einpleo del Æcido 

ihandrônico o una sal farmacØuticarnente aceptable del mismo, 

para la preparaciÆn de medicamentos para la prevención o 

tratamiento de trastornos caracterizados por un aumento 

patológico de la resorciÆn ósea, en donde el niedicamento: 

15 a) contiene aproximadamente de 50 a 250 mg, de 

preferencia aproximadamente 100 a 150 mg de un Æcido 

bisfosfóriico o una sal farmacØuticamente aceptable del mismo, 

y 

b) el medicamento se administra por via oral en uno, 

20 dos o tres dIas consecutivos por mes. 

El tratamiento por via oral mensual, mediante la 

administraciÆn de por lo menos el 120%, especialmente del 

120% al 200% de la dosis prevista, ofrece rnayores ventajas 

para el paciente con respecto a la cornodidad y aceptaciÆn asi 

25 corno superiores resuitados. La "dosis prevista" (100%) 

corresponde a las dosis diarias eficaces acurnuladas. Antes de 

completar el programa de desarrollo clinico del ibandronato, 

ningæn bisfosfonato habia demostrado prospect ivamente una 



eficacia en la reducción de fracturas con un intervalo sin 

fxmaco, fuera de la admin–stración diana. En resumen, es 

completamente inesperado que el beneficlo de la neducciôn de 

fracturas pueda denivarse de una administración mensual de un 

5 bisfosfonato con un esquema de adm–nist.racift de un compri-

mido imnico a de vanios compnimidos. 

En consecuencia, la present.e invención se refiere al 

empleo de Æcidos bisfosfónicos a sales farmacØuticamente 

aceptables de los mismos para la elaboración de un medi-

ía camento para la prevenciÆn a tratamiento de transtornos 

caracterizados por un aumento patolÆgico de la resorciÆn 

ôsea, p. ej., la osteoporosis, en donde el medicamento 

contiene por lo menos el 120 de la dosis diana eficaz 

prevista, de Æcidos bisfosfÆnicos o sales farmacØuticamente 

15 aceptables de los mismos, y se administra en uno, dos o tres 

dias consecutivos por mes. 

Con mÆs preferencia, la invenciôn comprende el empleo 

del Æcido ibandrÆnico a las sales fanmacØuticamente acep-

tables del mismo, para la elaboraciÆn de un medicamento para 

20 la prevención a tratamiento de transtornos caractenizados par 

un aumento patolÆgico de la resorción ôsea en donde el 

medicamento, 

a) contiene aproximadamente de 100 a aproximadamente 

150 mg de Æcido ibandrónico o una sal farmacØut.icamente 

25 aceptable del mismo, y 

b) se administna par via oral en uno, dos a tres dias 

consecutivos par mes. 

El tØrmino 116cido bisfosfónico" significa compuestos 



caracterizados por dos grupos fosfÆnicos unidos par enlaces 

fosfo&Ler a un Ætomo de carbono central (geminal) Esta 

estructura P -C -P estÆ ejemplificada en la fôrmula I de mÆs 

adelante. Debe tenerse en cuenta que el trmino "Æcidos 

5 bisfosfón–cos como se emplea en la presente cuando se 

refiere a los agentes terapØuticos de la presente invención, 

se emplea tambiØn para abarcar los bisfosfonatos, los Æcidos 

bifosfónicos y los Æcidos bisfosfÆnicos, asi coma tambiØn las 

sales y derivados de estos materiales. El empleo de una 

-o nomenclatura especIfica al referirse al bisfosfonato a 

bisfosfonatos no significa que se limita el Æmbito de la 

presente invención, a no ser que estØ especificamente 

indicado. 

El tØrmino "farmacØuticamente aceptable" como se emplea 

15 en la presente, significa que las sales o agentes quelantes 

son aceptables desde el punto de vista de la toxicidad. 

El tØrmino 1sal farmacØuticamente aceptable", se refiere 

a las sales de amonio, sales de metal alcalino tales coma 

potasio y sodio (incluyendo las sales mono, di y trisódicas 

20 que son las preferidas) , sales de metal alcalinotØrreo tales 

como las sales de calcio y de magnesia, con bases orgÆnicas, 

como p. ej., las sales de diciclohexilamina, Nmetil-D-

glucamina y sales con aminoÆcidos tales como la arginina, 

lisina, etc. 

25 El tØrmino "transtornos caracterizados por un aumento 

patolØgico de la resorciÆn Øsea" se refiere a las con 

diciones definidas mØdicamente con a sin causa identifica-

ble (tal como una osteoporosis menopÆusica, osteoporosis 



juvenil –diopÆtica, osteoporosis asociada con el sindrome de 

Klinefelter, osteoporosis masculina, osteoporosis debido a 

factores nutricionales, osteoporosis relacionada con el 

trasplante de un órgano, osteoporosis asociada con la 

5 inmovilizaciôn, condición inflamatoria y la osteoporosis 

inducida por corticosteroides) 

El tØrmino "uno, dos o tres dias consecutivos por mes" 

significa la administración de comprimidos proporcionales de 

una a tres dosis, o no proporcionales a ninguna dosis, en 

io uno, dos o tres dias consecutivos del mes, de preferencia un 

dia por mes. Como se emplea en la presente, el tØrmino "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 

is de un aflo natural. 

El tØrmino medicamentott se refiere a una composicidn 

farmacØutica. El tØrmino abarca los esguemas de administra-

don simple o miltiple. 

De preferencia el medicamento se administra una vez al 

20 mes. De preferencia el medicamento se administra como dosis 

inica, aunque el Æmbito de la presente invenciOn –ncluye 

medicamentos administrados como subdosis multiples como p. 

ej., en dos dias consecutivos por mes o tres dias consecu-

tivos por mes. 

25 De preferencia, el medicamento comprende por lo menos el 

1000-o, 

de preferencia del 1200v al 200%, con mÆs preferencia 

del 120 al 150% de la dosis eficaz de Æcidos bisfosfOnicos o 

sales farmacØuticamente aceptables de los mismos, con mÆs 



preferencia del &c–do ibandrÆ:ico o sales farmacØuticamente 

aceptables del mismo. 

El tØrmino "dosis eficaz!! se refiere aproximadamente de 

SO a aproximadamente 250 mg, con mÆs preferencia de 

5 aproximadamente 100 a aproximadamente 150, de un bisfosfonato 

o sales farmacØuticamente aceptables del mismo, por ejemplo 

de Æcido ibandrônico o una sal farmacØuticamente aceptable 

del mismo. Como se ha indicado, la dosis eficaz puede ser una 

dosis simple o mtiltiples subdosis. Par ejemplo si la dosis 

10 eficaz es de 150 mg, la dosis puede ser una (1) dosis de 150 

mg, dos (2) subdosis de 75 mg administradas en un dta a en 

dos dias consecutivos, o tres (3) subdosis de 50 mg 

administradas en un dIa o en dos a tres dias consecutivos, si 

la dosis eficaz es de 100 mg, la dosis puede incluir una (1) 

15 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 bisfosfônicos y sales farmacØuticamente acepta-

bles de los mismos" como agentes farmacØuticos, estÆn des -

20 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 y 

4.958.839 y en las solicitudes de patente europea nOB 252.504 

y 252.505, incorporadas a la presente como referencias para 

la descripciôn. 

25 NØtodos para la preparaciÆn de &cidos bisfosfónicos  y 

sales farmacØuticamente aceptables de los mismos, pueden 

encontrarse p. ej., en las patentes U.S. noo 3.962.432, 

4.054.598, 4.267.108, 4.327.039, 4.407.761, 4.621.077, 



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, farmacØut–camente acep-

s tables de los Æcidos bisfosfónicos pueden tanibiŒn emplearse 

en la presente invenclØn. Ejemplos de sales bÆsicas de Æcidos 

bisfosfØnicos incluyen las sales de amonio, sales de metal 

alcalino como potasio y sodlo (incluyendo las sales mono, di 

y trisÆdicas) (las cuales son las preferidas) , sales de metal 

10 a1calino6rreo tales como calcio y magnesio, sales con bases 

. orgÆnicas tales como las sales de diciclohexilamina, N-metil-

D-glucamina y sales con aminocidos tales como la arginina, 

lisina, etctera. Se prefieren las sales no tÆxicas, 

fisiológicamente aceptables. Las sales pueden prepararse por 

is mØtodos ya conocidos en la tØcnica, como Se describen en la 

so].icitud de la patente europea 252.504 6 en la patente US no 

4.922.077, incorporadas a la presente coma referencia. 

De preferencia, el medicamento contiene de 100 a 150 mg 

de un Æcido ibandrônico a de una sal farrnacuticamente 

20 aceptable del mismo. De preferencia, el medicamento se 

administra como dasis simple. 

En una versiÆn preferida de la presente invención, el 

tØrmino "bisfosfonatoll de la presente invenciôn corresponde a 

cornpuestos de formula general 

25 

P(0)(OH)2 

P(0)(OH)- 2-’ 

(() 
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en donde A y X son independientemente entre sI, selec-

cionadas del grupo formado par hidrôgeno, hidroxilo, 
halo-

geno, amino, SF1, fenila, alqui:Lo, mono o dialquilamino, mono 

a dialquilaminoalquilo, alcoxilo, tioalquiio, tiafenilo, y 

5 conjuntos ariLo a heteroarillo seleccionados del grupo formado 

par fenilo, piridilo, furanilo, pirrolidinhlo, imidazolilo y 

bencilo, en donde ci conjunto arilo a heteroarilo estÆ 

apcionaimente substituido can aiquilo. 

En la fOrmula quimica anterior, A pued.e incluir X, y X 

10 incluye A de forma que los dos conju]:ltos pueden formar parte 

de la misma estructura ciclica. 

La fOrmula quimica anterior pretende abarcar estructuras 

carbociclicas, aromÆticas y hete:roaromÆticas para los 

substituyentes A y/o X, p. ej ., naftilo, guinoiL ilo, 

15 isoquinolilo, adamautilo y clorofeniitio. 

Estructuras preferidas son aquehlas en las cuales A se 

selecciona del grupo formado par hidrOgeno, hidroxhlo y 

halOgeno, y X se selecciona del grupo formado par aiquilo, 

halOgeno, tiofenilo, tioalquilo y dialquilaminoalquilo. 

20 Las estructiràs mäs preferidas son aquelias en las 

cuales A se selecciona del grupo formado par hidrOgeno, 

hidraxilo y Cl, y X Sc seleccion-a del grupo formado 
par 

alquilo, Cl, clorofenhitlo y dialquilaminoaiquhlo. 

El Æcido bisfosfOnico preferido 0 su sal 

25 farmacOuticamente aceptable, se selecciona del grupo formado 

par alendronato, cimadronato, clodronato, EB-1053, tiludro-

nato, etidroriato, i.bandronato, incadranato, minodronato / 

neridronata, olpadranato, risedranato, piridronata, pamidro-
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nato, zolendronato o sales aceptables de los mismos, p. ej 

la sal monosÆdica del Æcido ibandrÆnico monohidrato. 

El ªcido ibandrânico (Æc–do  1-hidroxi-3--(N-metil-N-

pentil)aminopropiliden-1, l-bisfosfónico) o las sales compati-

5 bles del TnISnIO son particularmente preferidas, p. ej., la sal 

monosddica del 4cido ibandrónico monohidrato. 

Los bisfosfonatos y las sales farmacØuticamente acepta-

bles, pueden administrarse soles o en combinaciân con otros 

fªrinacos activos pare huesos, bien en combinaciones fijas a 

1.0 bien separadas tanto fIsicamente como en ci tiempo, inclu-

. yendo hormonas tales como una hormone esteroide, p. ej,, un 

estrógeno, un agonista parcial de estrÆgeno, a una combina-

clan estrógeno-gestÆgeno; una calcitonina 0 anÆlogo a den-

vado de la misma, p, ej., i.e hormona del salmon, de la 

15 anguila o la hormona del paratiroides calcitonina humane a 

anÆiogos 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 estrOgeno selectivo"), p. ci., ra]oxifene, lasofoxifene, 

20 TSE-434, FC1271, tibolone, vitainina D 6 un anälogo. Estos 

fârmacas activos pare el hueso adiclonales, pueden adminis--

trarse mâs frecuenternente que ci bisfosfonato. 

Composiciones fartnacOuticas apropiadas son ya conocidas 

en la especia.Lidad y han sido descritas p. ej, en las pa --

25 tentes US us 6.143.326 y 6.294.196, las cuales se incorporan 

a la prese:nte coma referencia. 

Para la preparaciOn de comprimidos, Comprirnidos lacadas, 

grageas o capsules de gelatina dura, los compuestos de la 
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presente irivenc–ón pueden mezclarse con excipientes inor-

gÆnicos u orgÆnicos farmacØuticamente inertes. Ejemplos de 

excipientes adecuados para comprimidos, grageas o cÆpsulas de 

gelatina dura incluyen la lactosa, almidón de maIz o 

derivados de los mismo, talco o Æcido esteÆrico o sales del 

mismo. 

Las composiciones farmacuticas pueden contener tambiØn 

agentes conser\rantes, agentes solubilizantes, agentes 

estabilizantes, agentes hurnectantes, emulsionantes, edulco-

rantes, colorantes, odorantes, sales para variar la presiÆn 

osmótica, tampones, agentes para recubrimiento o anti-

oxidantes. Pueden contener tarnbiØn otros agentes terapØuti-

cemente valiosos. De preferencia, la composiciôn farmacØutica 

es un comprimido recubierto con una pelicula en el cual el 

ncleo del comprimido contiene 50 a 200 mg de un âcido 

bisfosfónico o Ufla Sal del mismo farmacØuticamente aceptable 

como se ha definido mÆs arriba y uno o mÆs excipientes 

farmacØuticamente aceptables seleccionados del grupo formado 

por lactosa, polivinilpirrolidona, celulosa microcristalina, 

crospovidona, âcido esteÆrico, diÆxido de silicio y el 

recubrimiento del comprimido contiene uno o rnÆs excipientes 

farmacØuticamente aceptable seleccionados del grupo formado 

por hidroxipropilmetilcelulosa, dióxido de titanio, talco y 

poLietilenglicol 6000. Estas composiciones son ya conocidas 

en la especialidad y estÆn descritas por ejemplo en las 

patentes US nos 5.143.326 y 6.294.196. 

Otro aspecto de la presente invención es un mØtodo para 

el tratamiento, reducciÆn o prevenciôn de trastornos carac-
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terizados par un aurnento pato.lôgico de la resorciôn ôsea, el 

cual comprende la administraciÆn a un mamIfero de una can-

tidad efectiva de dcidos bisfosfdnicos o sales aceptabies de 

los mismas. Part icularmente, la invertciÆn se refiere a un 

5 mØtodo para el tratamiento, reducciÆn a prevenc;idn de 

transtornos caracterizados par un aumento patolÆgico de la 

resorcian dsea, el cual comprende la admi.n:Lstración oral de 

una cantidad efectiva de un Æcido bisfosfónico  a una sal 

farmacØut:Lcamente aceptable del mismo, en donde se administra 

JO aproximadamente de 50 a 250 mg de âcido hisfosfdnico a una 

sal 

farmaceuticamente aceptable del mismo, y cc administra en 

uno, dos a tres dias consecutivos por mes. Coma cc ha 

indicado mac arriba, la cantidad efectiva de âcido b–sfo-

fdnico a sal farmacØuticamente aceptable dci mismo puede 

15 administrarse en farina de dosis simple a como subdosis 

multiples 

Dc preferencia, ci mØtodo comprende la administracidn de 

aproximadamente 50 a 250 mg, de preferencia aproximadamente 

100 a 150 mg, de un bisfosfanato a una sal farmacØuticameute 

20 aceptable del mismo, dos a tres dias consecutivos por mes. 

SAunque ci mØtodo inciuye la administracidn de la dosis 

mediante subdosis multiples, ci mØtod.o aboga de preferencia 

par una dosis simple: Ejernplos para la administ.racidn de la 

dosis mediante subdosis multiples son coma sigue: Si la dosis 

25 eficaz cc de 150 mg. la dosis puede ser dos (2) subdosis de 

75 mg administradas en un dia a dos dias consecutivos, a tres 

(3) subdosis de 5d tog administradas en un dia a en dos a tres 

dias consecutivos ci la dosis eficaz es de 100 tog, la dosis 
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puede ser dos (2) subdosis de 50 mg administradas en un dia o 

dos dias consecutivos, de preferencia en dos dias consecu-

tivos. El bisfosfonato preferido es ci ibandronato o una sal 

farrnacuticament.e aceptable del mismo, p. ci ., la sal mono -

5 sÆdica del âcido ibandrónica monohidrato. 

Dc preferencia, en el rnŒtodo de acuerdo con la presente 

invención, el Æcido bisfosfónico se selecciona del grupo 

forinado por alendronato, cimadronato, clodronato, EB-1053, 

tiludronat:o, et idxonato, ibandronato, incadronato, minodrona - 

io to, neridronato, olpadronato, risedronato, piridronato, 

. pamidronato, zolendronato a sales farmacŒuticamente acepta-

hlesde los mismos. Con ms preferencia el dcido bisfosfónico 

es ci ibandronato o una sal farmac&.iticamerite aceptable del 

mismo, p. ej., la sal monosØdica del Æcido ibandrdnico, mono -

15 hidrata. 

La invenciôn se describe a continuaciôn con referenda a 

las versiones ejemplificadas. 

� 

20 

25 
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EJEMPLOS 

EJEMPLO_1:CompOsic–óflfarniacØutica  

El ejemplo muestra la composición de un comprimido de 50 

mg. La composiciôn y preparaciôn de estos comprimidos ya son 

s conocldas en la especialidad y estân descritas por ejemplo en 

las patentes US n05 6.143326 y 6.294.196. 

10 

Pueden prepararse otras composiciones ajustando los in-

gredientes de acuerdo con la cantidad de bisfostonato, p. 

ej., la sal monosôdica del Æcido ibandrÆnico inonohidrato. 

Crnnpriinido de 50 ing recubierto con una peilcula 

Coinponentes irig por 
COinprinido 

Nilcico del comprimiclo: 

Sal mono sódica del Æcido 
ibandrónico monohidrato 

56.250 

Lactosa inonohidrato 92.750 

PovidonaK 25 5,000 

Celulosa microcristalina 30000 

Crospovidona 10.000 

Acido esteÆrico puuificado 4.000 

Diôxido dc silicio coloida! 2.000 

Recubriiniento del coinprimido: 

Hidroxipropilmetilcelulosa 5. 1425 

Dióxido 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 administración oral caracterizado 

porque es un comprimido recubierto por una pelicula, en 

donde el nücleo del comprimido comprende: 

� 100 mg o 150 mg de un Æcido bisfosfónico o una sal 

farmcØuticamente aceptable del mismo; y, 

� uno o mas excipientes farmacØuticamente aceptables 

seleccionados del grupo conformado por: lactosa, 

polivinilpirrolidona, celulosa microcristalina, 

crospovidona, Æcido esterico y diÆxido de silicio; 

y en donde el recubrimiento del comprimido comprende 

uno o nias excipientes farmacuticamente aceptables 

seleccionados entre el grupo conformado por: hidroxipropil 

metilcelulosa, dióxido de titanio, talco y polietilenglicol 

6000. 

2. El medicamento de la reivindicación 1, en donde el 

Æcido bisfosfónico es el Æcido ibandrÆnico o una sal 

farmacØuticamente aceptable del mismo. 

3. El medicamento de las reivindicaciones 1 y 2, el cual 

comprende 100 mg de âcido bisfosfónico a una sal 

farmacØuticamentŁ aceptable del mismo. 

S4. El medicamento de las reivindicaciones 1 y 2, el cual 

comprende 150 mg de Æcido bisfosfónico o una sal 

farmacØuticamente aceptable del mismo. 

S. El medicamento de acuerdo con cualquiera de las 

reivindicaciones 1 a 4, en donde el Æcido bisfosfónico o la 

sal farmacØuticamente aceptable del mismo es la sal 

monosÆdica del Æcido ibandrónico monohidrato. 
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1. NAME OF THE MEDICINAL PRODUCT 
Bonviva 7 150 mg film-coated tablets 

12. QUALITATIVE AND QUANTITATIVE COMPOSITION 
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. 

[TPHARMACEUTICAL FORM 
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://ernc.rnedicines.org.uk/emc/assets/c/htrn1/Disp1ayDoc. asp?DocumentlD= 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. 

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?DocumentlD= 16730 04/11/2008 
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4.4 Special warnings and precautions for use AJ 
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 
forms of interaction 

Drug-Food Interactions 

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

http://emc.medicines.org. uklemc/assets/c/html/DisplayDoc . asp?DocumentlD= 16730 04/11/2008 
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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 1›12 -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 LAW 

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 

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

4.8 Undesirable effects 

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 250 % 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 1 MF 4411 
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System Organ 
Class! Adverse 
drug reaction 

Bonviva 150 
mg once 
monthly 

(N396) 

Bonviva 2.5 
mg daily 

(N=395) 

(%) 

Bonviva 2.5 
mg daily 

(N=977) 

(%) 

Placebo 

(N=975) 

(%) 

Gastrointestinal 
system 

Gastro- 
oesophageal reflux 
disease 

0.5 1.0 0.4 0.1 

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 
illness* 

3.3 0.3 0.3 0.2 

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 71 
MedDRA version 6.1 
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* 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, S 1/10) in 
Phase III 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* 
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Musculoskeletal 
system 

Muscle cramp 0.5 1.0 0.1 0.4 

Musculoskeletal 
pain 

1.0 0.5 0 0 

Arthralgia 1.0 0.5 0.4 0.4 

Myalgia 1.5 0.3 1.8 0.8 

Musculoskeletal 
stiffness 

1.0 0 0 0 

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 .t a frequency_of less than or equalq.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: angloedema, 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 FAQ 
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. 

I5 PHARMACOLOGICAL PROPERTIES It 

5.1 Pharmacodynamic properties 

Pharmacotherapeutic group: Bisphosphonates, ATC code: M05B 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 least 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 

(N320) 
(N=291) 

Lumbar spine L2- 3.9 [3.4, 4.9 [4.4, 5.0 [4.4, 6.6 [6.0, 
L4 BMD 4.3] 5.31 5.5] 7.11 

Total hip BMD 2.0 [1.7, 3.1 [2.8, 2.5 [2.1, 4.2 [3.81 
2.31 3.4] 2.91 4.5] 

Femoral neck BMD 1.7 [1.3, 2.2 [1.9, 1.9 [1.4, 3.1 [2.7, 
2.1] 2.6] 2.4] 3.6] 

Trochanter BMD 3.2 [2.8, 4.6 [4.2, 4.0 [3.5, 6.2 [5.7, 
3.7] 5.1] 4.5] 6.7] 

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 % (p0.005) 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 % (p0.004) 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 

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 
respectively. 

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 ? 50 % from baseline). At two years 78.7 % 
(p=0.002) and 65.6 % of patients were identified as responders in the 150 mg 
monthly and 2.5 mg daily arms respectively. 

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 
daily. 

Bonviva 2.5 mg daily 

In the initial three-year, randomised, double-blind, placebo-controlled, fracture 
study (ME 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 [1-1-1-4], 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 
reduced the occurrence of new radiographic vertebral fractures by 62 % 
(p=0.0001) over the three year duration of the study. A relative risk reduction of 
61 % was observed after 2 years (p=0.0006). No statistically significant 
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 
waning of the effect over time. 

The incidence of clinical vertebral fractures was also significantly reduced by 49 
% (p=0.011). The strong effect on vertebral fractures was furthermore reflected 
by a statistically significant reduction of height loss compared to placebo 
(p<0.0001). 

ITable 4: Results from 3 years fracture study ME 4411 (%, 95 % CI) 

Placebo I Bonviva 2.5 mg daily 
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(N=974) (N=977) 

Relative Risk Reduction 62 % (40.9, 75.1) 

New morphometric vertebral 
fractures 

Incidence of new 9.56 % (7.5, 11.7) 4.68 % (3.2,6.2) 
morphometric vertebral 
fractures 

Relative risk reduction of 49% 
clinical vertebral fracture 

(14.03, 69.49) 

Incidence of clinical vertebral 5.33 % 2.75 % 
fracture 

(3.73, 6.92) (1.61, 3.89) 

BMD - mean change relative 1.26 % (0.8, 1.7) 6.54 % (6.1, 7.0) 
to baseline lumbar spine at 
year 3 

BMD - mean change relative -0.69 % 3.36% 

to baseline total hip at year 
3 (-1.0, -0.4) (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 

Incidence of new 12.54 % (9.53, 5.36 % (3.31, 7.41) 
morphometric vertebral 15.55) 
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 AJI 
� 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 
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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 I 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 

I 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 

Bloavailability 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 
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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 

01  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. 

r5.3preclinical safety data 

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: 

http://emc.medicines.org.uk/emc/assets/c/html/Disp1ayDoc. asp?DocumentlD 16730 04/11/2008 
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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 F1 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 44 

6.1 List of excipients 
Tablet core 

Lactose monohydrate 

Povidone 

Cellulose, microcrystalline 

Crospovidone 

Stearic acid 

Silica, colloidal anhydrous 

Tablet coat 

Hyp rome I lose 

Titanium dioxide E171 

Talc 

Macrogol 6,000 

r62 Incompatibilities 
Not applicable. 

6.3 Shelf life 
3 years. 

6.4 Special precautions for storage 
This medicinal product does not require any special storage conditions. 

6.5 Nature and contents of container Aj 

http ://emc.medicines.org.uklernc/assets/c/html/DisplayDoc.asp?DocumentlD= 16730 04/11/2008 
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\970\ 

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 
No special requirements. 

17. MARKETING AUTHORISATION HOLDER 
Roche Registration Limited 

6 Falcon Way 

Shire Park 

Welwyn Garden City 

AL7 1TW 

United Kingdom 

18. MARKETING AUTHORISATION NUMBER(S) 
EU! 1/03/265/003 

EU/1/03/265/004 

9. DATE OF FIRST AUTHORISATION/RENEWAL OF THE AJ AUTHORISATION 
23.02.2004 

10. DATE OF REVISION OF THE TEXT AJI 
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/ 

http.j/.emcmed.cm..e.s.org...uk/emcLassetsJ.c!h..tmI/DisptayD.c,..a.s.p?Do.c’jrne.n.tI.730 

SUPPORTING INFORMATION 

Patient Information Leaflet: 
Bonviva k5Om F....n ...Cted ets 

Alternative format PIL: 

http://ernc.medicines.org. uk/emc/assets/c/htmI/Disp1ayDoc.asp?DocurnentJD 16730 04/11/2008 
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40 

Bonvival5Omci Film Coated Tablets (new window) 

Medicine Guide: 
Boriviva (new window) 

http://emc.medicines.org.uk/emc/assets/c/htmI/DisplayDoc .asp?DocumentlD= 16730 04/11/2008 
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[57] ABSTRACT 

The invention is directed to well-tolerated pharmaceutical 
compositions for oral application, containing ibandronate or 
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the administration form consisting of an active substance-
containing inner portion enclosed in such fashion by a coat 
free of active substance that rapid release of the active 
substance takes place. 
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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: 
Ibaiidronate dose [erg] in 200 trig tablet core: 10.0 20.0 50.0 

lbandronste-frne coil [mg]: 

Methyihydroxypropylcellulose 5.1425 5.1425 5.1425 
’l’ilaniunr dioxide 2.4650 2,4650 2.4650 
Macrogol 1.5000 1.5000 1.5000 
Talc 0.8925 08925 0.5925 
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 

1bandronal-containing core: 
Ibandronate dose in 100 mg tablet core [mg]: 0.1 2.5 5.0 

Ibandronate’feee coat [mg]: 

S 

Methylhydroxypropylcellulose 2.057 2.057 2.057 
Titanium dioxide 0.956 0.986 0.986 
Macrogc,l 0.600 0.600 0.600 
Talc 0.357 0.357 0.357 
Total film coated 4.000 4.000 4.000 

Film-coating in a conventional 250 1 tablet coating tank, 
Coating conditions: tablet charge 144 kg. 

EXAMPLE 3 

tbandronale-containing core: 
ibandronale dose [mg] in 200 erg tablet core: 10.0 20.0 50.0 

I handrunate. free coat [nrgJ: 

Tale 2,00 2.00 2.00 
Lactose 2.40 1.40 2,40 
Methylhydroxypropylccllulose 0.80 0.80 0.80 
Titanium ebroride 0.80 0.80 0.80 
Macrotrr] 0.40 0.40 0.40 
Ethyl methyl methacrylate copolymer 0.04 0.04 0.04 
Polyaorbate 0.04 0.04 0.04 
’total film coated 5.48 5.48 5.48 

fitnplrryed in the form of Eudragit OM NE 30 El as an aqueous dispersion. 

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

6 
EXAMPLE 4 

5 thaitdronale-containing core: 
Ibandronate dose [mg] in 85 erg tablet core: :10 

lbsndronate’tree Coat [rig]: 

Saechirose 37.844 
White clay 8.138 

10 Talc 1.000 
Macrogol 2.848 
Glucose syrup 2.035 
Titanium dioxide 1.628 
Polyvidone 0.407 
Monran glycol wax 0.100 

15 Total tablet Costing applied 54.000 

Tablet coating in a conventional 15 1 tablet coating tank with 

20 
dip pipe. 

EXAMPLE 7 

25 
tbaitdronale in laminated tablet 

lbandronate-containing core: 

Ilnal weight: 86 erg 

30 Format of Core: 7 mm in diameter, plane, with facettee 
Ihandronate dose in tablet 10 mg 
Core: 
lharrdronaw-free cost: 

Laciae 270 erg 
Microcrystalline cellulose: 90 mg 

35 Pressing tool: 12 torn in diameter 
Final weight of laminated 446 mg 
tablet: 

40 Pressing by means of a hand press using conventional 
procedures. 

What is claimed is: 
1. Ametliod of treating a bone disease in a patient in need 

45 thereof, comprising orally administering to the patient a 
pharmaceutical formulation comprising a tablet core con-
taining about 0.1 to 100 mg of ihandronate and a coaling 
which is free of ihandronate and has the following propor-
tional composition: 

50 

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

(b) about 24,650% by weight of titanium dioxide; 
5 (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. 

60 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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Example 1 (Coarative example): 

Production of ibandronate 2.5 mg capsules after 

granulation in a high-speed mixer/granulator (batch 

5 size for 45.000 capsules) 

Constituents g 

SNa-Ibandronate 120.24 

10 Lactose 7934.76 

Polyvinyl pyrrolidone 202.50 

Polyvinyl pyrrolidone, Cross -linked 

(disintegrant) 562.50 

Stearic acid (lubricant) 180.00 

15 

The amount of active substance per capsule is 

equivalent to 2.5 mg of free acid. 

Lactose, ibandronate and polyvinyl pyrrolidone were 

20 mixed for 2 minutes at a fill 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 (Aerornatic-type 
apparatus), passed through an 0.8 mm screen, mixed with 

25 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 NG2/G36) having a capacity of 20,000 

capsules per hour. 

30 

Set weight of filling: 200.0 mg 

Actual weight of filling according to 

in-process control: 200.9 mg 
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Content of active substance found in capsules produced 

in this way: 94.8% – 5.2% (n = 10 individual 

measurements). 

5 Example 2 (Comparative example): 

10 

Production of ibandronate LO mg capsules after 

granulation in a high-speed mixer/granulator (batch 

size for 5000 capsules) 

Constituents 

Na-Ibaridronate 5.345 

Lactose 999.655 

15 Polyvinyl pyrrolidone 22.500 

Polyvinyl pyrrolidone, cross -linked 

(disintegrant) 62.500 

Stearic acid (lubricant) 10.000 

20 The amount of active substance per capsule is 

equivalent to 1,0 mg of free acid. 

Pli 

Lactose, ibandroriate and polyvinyl pyrrolidone were 

mixed for 2 minutes in a high-speed mixer/granulator 

25 (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 

30 enclosed in size-2 hard gelatine capsules in a capsule 

machine (type KFM Harro Hfliger), 

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) 

5 

Example 3: 

Production of ibandronate 1.0 mg tablets after 

� granulation in a fluidised bed (batch size for 60.000 

10 tablets) 

Constituents 

Na-Ibandroriate 64.14 

15 Lactose 

Polyvinyl pyrrolidone 

Polyvinyl pyrrolidone, cross-linked 

(disintegrant) 

Stearic acid (lubricant) 

20 Microcrystalline cellulose 

Colloidal Si02 (flow agent) 

4405.86 

150.00 

300.00 

120.00 

900.00 

60.0 

The amount of active substance per tablet is equivalent 

to 1.0 mg of free acid. 

25 

Lactose and 600 g microcrystalline cellulose were 

granulated with an aqueous solution of polyvinyl 

pyrrolidone and ibandronate in a fluidised-bed 

granulator (Aeromnatic type). The wet granulate was 

30 dried in the fluidised bed (Aerornatic type), passed 

through a 1.0 nun screen, mixed with disintegrant, 

lubricant, flow-regulator and 300 g microcrystalline 

cellulose (Turbula-type mixer, mixing time 5 minutes) 
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Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de 
la DecisiOn 486 de la Comisiôn de la Comunidad Andina, se le comunica: 

1. Documentos estudiados 

Descripción: Folios: 61 a 103 como se radicó inicialmente 
Reivindicaciones: Folios 18 a 20 como se radicO inicialmente 

Folios 51 a 52 mod ificadas en fase nacional 
Folios 109 a 110 mod ificadas en fase nacional 
Folios 170 modificadas en fase nacional 

Prioridad: Folios: I 
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 invención 

� Titulo de la solicitud: "ACIDO BIFOSFONICO PARA EL TRATAMIENTO V 
PREVENCION DE OSTEOPOROSIS" Folio 1. 

El objeto de la presente solicitud de patente de invención consiste en el empleo de 
los Æcidos bifosfônicos o las sales farmacØuticamente aceptables de los mismos, 
especialmente el Æcido ibandrónico para la prevenciOn y tratamiento de la 
osteoporosis. 

El problema planteado en esta solicitud es la prevención o tratamiento de trastorrios 
caracterizados por un aumento patológico de  la resorciôn ósea. 
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Para solucionar este problema tØcnico la solicitud en estudio proporciona un 
med icamento de un âcido bifosfOnicos o las sales farmacØuticamente aceptables de 
los mismos. 

Clasificación Internacional de Patentes (IPC): A61K31/663; A61P19/10 

3. Determinaciôn del Estado de la TØcnica 

Considerando que la fecha de presentación de la prirnera solicitud de patente de la 
cual se reivindica prioridad es: 13/11/2000 se encontraron los siguientes 
documentos del estado de la tØcnica relacionados, que pueden afectar la 
pateritabilidad del objeto de la presente solicitud: 

No Documento TItulo Fecha de 
publicación 

"Oral pharmaceutical 
DI US 6,143,326 preparation containing 30/1011997 

ibandronat"  
"Process for the preparation of 

D2 WO 00/21541 oral pharmaceutical 20/04/2000 compositions comprising 
biphosphonates"  

7. AnÆlisis de patentabilidad (articulo 14 D486) 

Nivel inventivo (articulo18 D486) 

La reivindicaciôn I so refiere a un medicamerito para administración oral 
caracterizado porque es un comprimido recubierto por una pelicula en donde el 
nücleo comprimido comprende: 

� 100 mg o 150mg do un Æcido bifosfónico o una sal farmacØuticamerite 
aceptable del mismo y 

� Uno o mâs excipientes farmacØuticamente aceptables seleccionados del 
grupo conformado por: lactosa, poliviriilpirrolidona, celulosa microcristalina, 
crospovidona, Æcido esteÆrico y diôxido de silicio y en donde el recubrimiento 
del comprimido comprende uno o mÆs excipientes farmacØuticamente 
aceptables seleccionados entre el grupo conformado por: hidroxipropil 
metilcelulosa, dióxido de titanio, talco y polietilØnglicol 6000 

Recubierta 

Dl divulga una formulaciôn que comprende un nücleo 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) 

� 51.425% por peso de hidroxipropilmetilcelulosa 
� 24,650% por peso de dióxido de titanio 
� 15.000% por peso de polietilØnglicol 
� 8.925% por peso do talco 

El ejemplo de la solicitud presentada utiliza en las tabletas de 50mg de ibandronato 
los mismos excipientes enunciados en Dl para la peilcula de recubrimiento donde se 
utilizan como excipientes: hid roxipropilmetilcelulosa, Oxido de titanio, talco y 
PolietilØnglicol por considerarse contenida, superpuesta y sugerida en la pelIcula de 
Dl (Ver folio 169): 
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Tabla 1 "PeIlcula" 
SoIicud presentada- 

Recubrimiento Dl 
Hidroxipropilmetilcelulosa SI 

(Ver columna 6, linea 51) 
DiOxido de Tft SIanio 

(Ver columna 6, linea 52) 
Talco SI 

(Ver columna 6, linea 54) 
PolietilØnglicol 6000 

SI(Ver columna 6, linea 53) 

NÆcleos: 
D2 divulga previamente un proceso para la preparación de composiciones 
farmacØuticas orales que comprenden bifosfonatos. (Ver resumen) 

El ibandronato es la sustancia activa preferida en D2 particularmente en Ia forma de 
monohidrato de ibandronato sódico en una proporcion hasta 50mg. (Ver pÆgina 6, 
lineas 1-7) 

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

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

La reivindicaciÆn 9 enseæa que el proceso aplica a tabletas recubiertas. (Ver pÆgina 
14, lineas 19-20-02) 

La reivindicaciôn 10 se refiere al peso de Æcido esteÆrico a la mezcla en una 
proporción de 0.05-3% (Ver pgina 14, lineas 24-26-D2) 

. El solicitante en el ejemplo enseæa los mismos componentes previamente divulgados 
para el nUcleo de las tabletas tales coma lactosa en 1-99% par peso, 
polivinilpirrolidona en 0.1-20% par peso, celulosa microcristalina en 1-99% par peso, 
crospovidona y dióxido de silicio (Ver folio 50). 

Tabla 1 "Nücleos" 

Solicitud presentada 
NOcleos 02 

(Ejemplo 3-P6gina 10) 
Lactosa  SI 
Polivinilpirrolidona SI 
Celulosa Microcristalina SI 

(Ver columna 6, linea 54) 
Crospovidona SI  
Acido esteÆrico SI 
Dióxido de Silicio SI 

Es evidente para el experto en la materia que de acuerdo a lo previamente divulgado 
en Dl y 02, se obteridrIa el medicamento oral de ibandronato monosódico 
monohidrato en comprimidos recubiertos de 1 00m a 150mg, empleando los mismos 
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excipientes antes enseæados previamente tales como lactosa, polivinilpirrolidona, 
celulosa microcristalina, crospovidona, ªcido esteªrico y dióxido de silicio e 
hid roxipropilmetilcelulosa en los nicleos, y óxido de titanio, talco y polietilØnglicol en 
la recubierta, la solicitud por lo tanto carece de nivel inventivo, 

El problema tØcnico planteado en esta solicitud como es obtener "es la prevención 
o tratamiento de trastornos caracterizados por un aumento patológico de  la 
resorción ósea", serla solucionado fÆcilmente por el experto en (a materia con 
base en las composiciones farmacØuticas divulgadas en DI y 02, de mariera que 
este Ic lograria fÆcil y obviamente sin necesidad de emplear Habilidad Inventiva. 

6. Conclusion: 

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

No Documento TItulo Fechade publicaciOn 
"Oral pharmaceutical 

DI US 6,143,326 preparation containing 30110/1997 
ibandronat"  

"Process for the preparation of 

02 WO 00121541 oral pharmaceutical 20/04/2000 compositions comprising 
biphosphonates"  

7. Respuesta a los argumentos del solicitante: 

El solicitante modifica et objeto de la invenciOn del empleo de los Æcidos 
bifosfônicos a medicamento. El capItulo descriptivo en general se refiere al 
mØtodo de administración del medicamento. 

En cumplimiento del artIculo 45 de la Decision 486 de la ComisiOn de la Comunidad 
Andina, se le indica que debe dar respuesta dentro del tØrmino de 60 dias contados 
a partir de la fecha de notificaciOn de la presente comunicaciOn. En caso de no dar 
respuesta at presente requerimiento, 0 si a pesar de la respuesta subsistieran los 
impedimentos para la concesiOn, se denegarÆ la patente. 

NotifIquese el presen1oficio conforme a Ic dispuesto en el numeral 52, literal e), del 
capItil quin,todel titul primero de (a Circular Unica NO 10 de 2001. 

DORI ELENA POLO CORDOBA 
Jefe d Division de Nuevas Creaciones (E) 
El a tenor requenimiento fue notificado por fijaciOn en lista, de fecha 

2 FEB. 2009 

CONCEPTO TECNICO No.0101 EXAMINADOR TECNICO 
Côdigo No. 202070 
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Re: P1.-F.HOFFMANN-LA ROCHE AG.-Solicitud de Patente de Invención en Fase 

Nacional PCT ijara "ACIDO BISFOSFONICO PARA EL TRATAMIENTO V 

PREVENCION DE OSTEOPOROSIS".-Clase A61P 19/10.-ExQediente 

nómero 04-096.462.-

1. Me refiero al auto dictado por ese Despacho notificado por fijación en lista el 27 de 

Febrero de 2009. 

2. Con el fin de responder a las objeciones de nivel inventivo expuestas por el seæor 

Examinador en el Concepto TØcnico No 101, atentamente me permito presentar los 

siguientes argumeritos tØcnicos 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 

invención. 

3. MODIFICACIONES AL CAPITULO REIVINDICATORIO 

4 En primer lugar me permito manifestar que el solicitante ha decidido modificar el 

capItulo reivindicatorlo de la siguiente manera: 

a) Lareivindicación 1 ha sido restrinciida a un medicamento cuyo nócleo 

comDrende 150 mci de Æcido ibandrónico o una sal farmacØuticamente 

çptable del mismo, junto con uno o ms excipientes farmacØuticamente 

aceptables seleccionados entre lactosa, polivinllpirrolidona, celulosa 

microcristalina, crospovidona, Æcido esteÆrico y dióxido de silicio, mientras 

que su recubrimiento comprende uno o ms excipientes farmacØuticamente 

aceptables seleccionados entre el grupo conformado por hidroxipropil 

metilcelulosa, dióxido 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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C) La nueva reivindicación 2, la cual corresponde bÆsicamente a la reivindicación 

5 actualmente presentada, se encuentra dirigida a especificar que la sal 

farmacØuticamente aceptable del 6cido ibandrónico mencionado en (a 

reivindicación 1 es Ia sal monosódica del  6cido ibandrónico monohidrato. 

De lo anterior es claro que las modificaciones realizadas en el capitulo 

reivindicatorio de Ia solicitud de patente en cuestión no amplIan de manera alguna el 

alcance de (a 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 seæor Examinador objeta el nivel inventivo de la solicitud de patente 

en cuestión con base en las enseæanzas de los siguientes documentos: 

Dl -+ Us 6,143,326 

D2 -* WO 00/21541 

En este sentido, el seæor Examinador argumenta bÆsicamente que el documento Dl 

divulga una formulación que comprende: I) un nócleo de tableta que contiene entre 0.1 a 

100 mg de ibandronato y, 2) una cubierta libre de ibandronato que estÆ compuesta por 

hidroxipropilmetilcelulosa, dióxido de titanio, poli etilenglicol y talco. 

Asimismo, el seæor Examinador seæala que el documento D2 enseæa un proceso 

para la preparación de composiciones farmacØuticas orales que comprenden 

bisfosfonatos, siendo la forma monohidrato del ibandronato sOdico la sustancia activa 

preferida. A Øste respecto, el seæor Examinador resalta que en los ejeniplos del 

documento D2 se enseæan formulaciones para tabletas que contienen lactosa, 

polivinilpirrolidona, celulosa microcristalina, crospovidona, 6cido esterico y diOxido de 

silicio. 

Como consecuencia de lo anterior el seæor Examinador concluye que un experto en 

la materia que se base en la información tØcnica previamente divulgada en las 

anterioridades Dl y D2 obtendrIa de manera evidente el medicamento revelado en la 

presente solicitud. 

Ahora bien, en vista de Ia anterior y con el Ænima de demostrar el inequivoco 

carÆcter inventivo de la presente invención con respecto a las enseæanzas de los 

documentos Dl y D2, inicialmente me permito presentar a ese Despacho un estudlo 

detallado de las principales caracterIsticas tØcnicas del medicamento revelado por el 

soticitante, de manera que dicho estudlo se convierta en el punto de partida para lievar a 

2 



oL 

a LLOREDA & CIA. S. A. 

cabo un anÆlisis comparativo entre la información tØcnica revelada en la solicitud de 

patente en cuestión y las enseæanzas de las anterioridades Dl y D2. 

4.1 AnÆliss tØcnko de la actividad farmacolóciica del medicamento revelado en 

la solicitud de patente en cuestión 

En la presente solicitud se revela un medicamento para administración oral 

caracterizado porque es un comprimido recubierto por una pellcula, en donde el nicieo 

del comprimido comprende: 

150 mg de 6cido ibandrónico a una sal farmacØuticamente aceptable del 

mismo; y 

uno o mÆs excipientes farmacØuticamente aceptables seleccionados del grupo 

conformado par: lactosa, polivinilpirrolidona, celulosa microcristalina, 

crospovidona, 6cido esteÆrico y dióxido de siliclo; 

y en donde el recubrimiento del comprimido comprende uno a mÆs excipientes 

farmacØuticamente aceptables seleccionados entre el grupo conformado por: 

hidraxipropil metilcelulosa, dióxido de titanio, talco y poli etilenglicol 6000. 

De acuerdo con estudias clInicos realizados"2, dicho medicamento presenta una 

actividad farmacológica que lo hace eficaz en la prevención  y/o el tratamiento de 

trastornos que conducen al aumento patológico de la resorción ósea, tal como par 

ejemplo la osteoporosis, condición mØdica crónica que implica la pØrdida de masa ósea. 

La actividad farmacológica de los bisfosfonatos es conocida en el estada de la 

tØcnica (ver por ejemplo las patentes EP 170228 y WO 9000798). En efecto, dichos 

compuestas se caracterizan porque presentan una elevada afinidad por el fosfato de 

calclo y por ende, actian como inhibidores de la resorción ósea. 

Sin embargo, los bisfosfonatos se caracterizan porque irritan la piel y las 

membranas mucosas, por Ia que al ser administrados par via oral coma parte de un 

tratamiento medico extendida ocasionan efectos secundarios en el tracto digestivo, tal 

coma trastornos gastrointestinales. La anterior, sumado a la baja biodisponibilidad oral 

que presentan las bisfosfonatos hace que su administración oral resulte ser 

inca n yen ie nte. 

1 Reginster et al., "Efficacy and tolerability of once-monthly oral ibandronate in postmenopausal osteoporosis: 
2 -year results from the MOBILE study" Ann. Rheum, DiS., 2006, 65: 654-661. (Anexo iii) 

2 E. 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 10 anterior es claro que en el estado de Ia tØcnica era necesaria una composición 

que permitiera eliminar los efectos secundarios generados par los ibandronatos sin que 

se viera alterada su actividad farmacológica coma inhibidores de  la resorción ósea. 

Ahora bien, en respuesta a dicha necesidad la presente invención revela una 

novedosa composición que no solamente permite eliminar los problemas adversos 

relacionados con Ia administración recurrente de ibandronatos a pacientes que padecen 

problemas de osteoporosis, sino que de manera sorprendente muestra un aumento 

considerable en los efectos farmacológicos generados, toda vez que permite incrementar 

la densidad mineral ósea 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 tØcnica. 

En efecto, el doctor Solomon Epstein2 y el profesor Jean -Yves Reginster’, entre 

otros, han publicado los resultados de un estudio clinico denominado MOBILE (sigla en 

inglØs para Ia frase Monthly Oral iBandronate In LadiEs), el cual es un estudio de fase III 

diseæado para evaluar la eficacia y seguridad de diferentes composiciones que contienen 

ibandronatos. 

Dicho estudio ha demostrado de forma contundente que una composición que  

comprende 150 mg de 6cido ibandrónico (de conformidad con lo expuesto en el nuevo 

capftulo reivindicatorio de la solicitud en cuestión) genera un aumento sustancial en la 

densidad mineral ósea de  la espina dorsal y el femur proximal (que incluye cadera total, 

cuello femoral y trocÆnter del femur) con respecto al incremento logrado mediante otras 

composiciones. 

De manera especIfica, el estudio clInico MOBILE ha demostrado que la composición 

revelada en la presente invención permite obtener un aumento del 6,6% en la densidad 

mineral ósea de la espiria lumbar luego de dos aæos de administración, mientras que una 

composición de administraciôn diana que comprende 2,5 mg de ibandronatos tan solo 

permite lograr un aumento del 5,0%. Asimismo, la composición revelada permite lograr 

aumentos del 4,2%, 3,1% y 6,2% en la densidad mineral Osea de cadera, cuello femoral 

y trocthnter del femur, respectivamente, frente a aumentos del 3,1%, 2,2% y 4,6% 

logrados par la composición de administración diana conocida en el estado de la tØcnica. 

Adicional a lo anterior, tambiØn resulta de gran importancia resaltar que el estudio 

MOBILE ha permitido concluir que la composición revelada en la solicitud de patente en 

cuestión genera una drstica disminución de Ia concentraciOn en plasma del marcador 

bioquImico de la resorción ósea denominado telopØptido C de colÆgeno tipo I (sCTX de 

acuerdo con sus siglas en inglØs), toda vez que dicha novedosa composiciOn permite 

disminuir los niveles de 5CTX en un 67,7% luego de tres meses de administración, con 
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respecto a un 56,1% que es logrado a travØs de la composición de administración diana 

conocida previamente en el estado de la tØcnica. 

Lo planteado previamente demuestra que la composición de 150 mg de 6cido 

ibandrónico revelada en la presente solicitud permite superar los efectos secundarios 

generados par los bisfosfonatos (esto como consecuencia de su administración mensual) 

y al mismo tiempo permite contrarrestar con mayor eficacia las implicaciones fIsicas de la 

resorción ósea, esto es, permite disminuir en mayor porcentaje las pØrdidas de masa 

ósea generadas par condiciones mØdicas como la osteoporosis. 

Ahora bien, teniendo en cuenta lo anterior me permito presentar a continuación un 

anlisis comparativo entre la información tØcnica revelada en la solicitud de patente en 

cuestión y las enseæanzas de las anterioridades Dl. y D2. 

4.2 Consideraciones con resDecto a los documentos US 6,143,326 (Dl) V WO 

00/21541 (1132) 

En tØrminos generales, el documento Dl enseæa composiciones farmacØuticas para 

aplicación oral que contienen ibandronato a una sal fisiológicamente tolerable del mismo. 

EspecIficamente, y de acuerdo con Ia establecido por los autores de dicho 

documento, las formulaciones sólidas enseæadas en Dl comprenden: a) un nÆcleo que 

contiene entre 0.1 mg y 100 mg de ibandronato; y, b) un recubrimiento conformado par 

hid roxipropilmetilcelulosa, poli etilenglicol, dióxido de titanio y talco, es decir, un 

recubrimiento que est6 libre de ingrediente activo pero que se caracteriza par permitir 

que Øste Ciltimo sea liberado rpidamente. 

Par su parte, el documento D2 enseæa un proceso para la preparación de 

composiciones farmacØuticas que contienen bisfosfonatos, el cual est6 caracterizado 

bÆsicamente porque la sustancia activa es inicialmente granulada en hÆmedo par media 

de un granulador de lecho fluidizado junto con adyuvantes que no presentan acción 

abrasiva, y posteriormente es secada, tamizada y procesada para obtener las 

composiciones farmacØuticas requeridas. 

En conexión con to anterior, resulta de gran importancia resaltar que el objetivo 

principal de dicha anterioridad era desarrotlar un proceso que permitiera reducir las 

pØrdidas de sustancia activa durante el proceso de preparación de composiciones 

farmacØuticas que contienen no mÆs de 50 mg de bisfosfonatos par unidad de dosis. 

De conformidad con lo anterior, en los ejemptos 1, 2 y 3 del documento D2 se 

describen los procesos utilizados para obtener cpsulas que contienen 1,0 mg 6 2,5 mg 

il 
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de ibandronato sódico mezclados con excipientes tales coma lactosa, polivinilpirralidana, 

polivinhlpirrolidona reticulada, 6cido estethrico, celulosa microcristalina y 5i02 coloidal. 

Ahora bien, de acuerdo con el seæor Examinador una persona medianamente 

versada en ha materia habrIa podido obtener el medicamento revelado en la presente 

solicitud de manera obvia a partir de la combiriación de las enseæanzas de los 

documentos Di. y D2, par Jo que concluye que dicha solicitud carece de nivel inventivo. 

De manera especIfica, los argumentas dados par el seæor Examinador en su 

Concepto TØcnico para sustentar dicha conclusion consisten en que Dl enseæa 

camposiciones cuyo nücleo comprende entre 0,1 a 100 mg de ibandronato y cuyo 

recubrimiento estÆ conformado par hid roxipraphlmetilcelulosa, poll etilenglicol, dióxido de 

titanio y talco, mientras que D2 enseæa cÆpsulas que comprenden ibandronato mezclado 

can excipientes coma lactosa, polivinilpirrolidona, polivinilpirrolidona reticulada, Æcido 

esteÆrico, celulosa microcristalina y S102 colaidal. 

En respuesta a Ia anterior me permito manifestar que, -cantrarlo a Ia afirmado por 

el seæor Examinador-, la materia tØcnica revelada en la solicitud de patente en cuestión 

Si presenta un inequlvaco carÆcter inventiva can respecta a las enseæanzas de las 

documentos Dl y D2, toda vez que durante el anÆlisis de patentabilidad realizado par ese 

Despacho de ninguna manera se han tenido en cuenta las siguientes consideraciones 

tØcnicas: 

a) En primer lugar, si bien la persona medianamente versada en la materia 

encuentra en los documentos Dl y D2 información tØcnica que le sugiere los 

excipientes que conforman el nücleo y el recubrimiento del comprimido 

revelado en la presente invención, dichas anterioridades de ninguna manera 

enseæan a sugieren una composiciOn que contiene 150 mg de 6cido 

ibandrónico, esto es, no enseæan y tampaco sugieren una compasición que 

comprende el 200% de la dosis coriocida previamente en el estado de la 

tØcnica para tratar los efectas de la resorción ósea. 

De conformidad can lo anterior me permito plantear el siguiente interragante: 

Con base en las enseæanzas del arte previo y teniendo en cuenta el objet/va 

de solucionar los prob/ernas gastrain test/na/es asociados con el consurno de 

compuestos bisfosfonatos, por quØ una persona sugerirla una corn p05/don 

que comprende 150 mg de ac/do ibandrónico, es decir, una cornposición que 

comprende el 200% de la dos/s conocida en el arte prey/a para tratar los 

efectos de la resorción ósea? 
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En respuesta a Ia anterior y de acuerdo con Ia planteado previamente en el 

presente memorial me permito seæalar que dicha persona tnicamente 

sugerirIa tat composiciÆn como resultado de un trabajo inventivo, el cual, tal 

coma se analiza en el siguiente punto, permite lograr un avance significativo 

en el estado de la tØcnica. 

b) Los documentos Dl y D2 enseæan composiciones que contienen ibandronatos, 

asi coma su proceso de producción. Sin embargo, dichas anterioridades no le 

indican a una persona medianamente versada en la materia que una 

composición que comprende 150 mg de 6cido ibandrónico permite obtener un 

aumento en la densidad mineral de la espina dorsal y et femur proximal (que 

incluye cadera total, cuello femoral y trocânter del femur) con respecto at 

incremento logrado mediante otras composiciones. 

En este sentido, es claro que en los documentos Dl y D2 no existe ninguna 

indicación tØcnica que sugiera que una composición que comprende 150 mg 

de 6cido ibandrónico permite eliminar los inconvenientes gastrointestinales 

provocados par los bisfosfonatos y at mismo tiempo permite no solamente 

mantener la actividad farmacológica relacionada con la prevención y/o el 

tratamiento de trastornos que conducen al aumento patológico de la resorción 

ósea, sino que permite disminuir en mayor porcentaje las pØrdidas de masa 

ósea generadas par condiciones mØdicas como la osteoporosis. 

Ahora bien, aparte de to anterior cansidero de gran importancia seæalar que el 

Manual Andino de Patentes3 plantea el mØtodo problema - solución coma un mecanismo 

para determinar Si el objeto de una solicitud resulta obvio o se deriva de manera 

evidente del estado de la tØcnica. De acuerdo con dicho mØtodo, el Examinador debe 

plantearse los siguientes interrogantes, tenienda en cuenta que solo Si la respuesta es 

afirmativa en todos los casos la salicitud baja estudio carece de nivel inventivo: 

1. LEstaba un tØcnico con conocimientos medios en la materia en condiciones de 

plantearse el problema? 

2. c.De resolverlo en la forma en que se reivindica? 

3. .De prever el resultado? 

Para el caso en cuestión es claro que en el estado de la tØcnica eran conocidos los 

efectos secundarios de los bisfosfonatos, razón par la cual puede considerarse que una 

persona medianamente versada en la materia Si estaba en condiciones de plantearse el 

problema. 

SECRETARfA GENERAL DE LA COMUNIDAD ANDINA; Manual Andino para el examen de solicitudes de 
patentes de invención en las Oficinas de Propiedad Industrial de los Parses de la Comunidad Andina; Lime, 
Per(j: 2004 PÆginas 77 y 78. 
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Sin embargo, tal y como se analizó anteriormente en el presente escrito, una 

persona medianamente versada en la materia no encuentra en los documentos que 

conforman el arte previo ninguna indicación tŁcnica que le sugiera una composición que 

comprenda una cantidad de 6cido ibandrónico correspondiente al 200% de la dosis 

conocida en el estado de la tØcnica anterior para tratar los efectos de la resorción ósea, 

asi como tampoco encuentra ninguna indicación tØcnica que lo Ileve a predecir que dicha 

novedosa composición permite incrementar  la densidad mineral ôsea 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 tØcnica. 

Por lo tanto, es claro que para el caso en cuestión la respuesta a las preguntas 2 y 

3 del mØtodo problema - solución es negativa, con lo cual se concluye que el nivel 

inventivo de las composiciones reveladas en la presente invención debe ser reconocido. 

Finalmente, en vista de lo planteado previamente en el presente memorial me 

permito seæalar una vez mØs ante ese Despacho que la materia tØcnica revelada en la 

solicitud de patente en cuestión presenta un inequlvoco carØcter inventivo con respecto a 

las enseæanzas de los documentos Dl, D2 ó la combinación de ambos, cumpliendo a 

cabalidad con las disposiciones de patentabilidad establecidas en el artIculo 18 de la 

Decision 486 de 2000. 

5. CONCLUSIN 

De conformidad con las modificaciones realizadas en el capItulo reivindicatorio de la 

solicitud de patente en cuestión, asI como teniendo en cuenta los argumentos tØcnicos 

presentados para demostrar el inequlvoco carØcter inventivo que presenta la novedosa 

composiciÆn farmacØutica revelada por el solicitante y el sorprendente aporte al estado 

de la tØcnica proporcionado, es completamente claro que se han superado las objeciones 

expuestas por el seæor Examinador, y por lo tanto, dicha solicitud es merecedora del 

privileglo de patente solicitado. 

6. Anexo al presente memorial me permito presentar: 

(I) Copia del nuevo capitulo reivindicatorio, el cual estÆ 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 Osteoporosis: 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 
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REIVINDICACIONES 

1. Un medicamento para administraciÆn oral caracterizado 

porque es un comprimido recubierto por una pelicula, en 

donde el nücleo del comprimido comprende: 

� 150 mg de Æcido ibandrónico o una sal farmcØuticamente 

aceptable del mismo; y, 

� uno o mÆs excipientes farmac6uticamente aceptables 

seleccionados del grupo conformado por: lactosa, 

polivinilpirrolidona, celulosa microcristalina, 

crospovidona, Æcido esteÆrico y dióxido de silic–o; 

y en donde el recubrimiento del comprimido comprende uno o 

mÆs excipientes farmacØuticamente aceptables seleccionados 

entre el grupo conformado por: hidroxipropil metilcelulosa, 

d–óxido de titanio, talco y polietilenglicol 6000. 

2. El medicamento de acuerdo con la reivindicaciOn 1, en 

donde la sal farmacØuticamente aceptable del Æcido 

ibandrónico es la sal monosódica del Æcido ibandrónico 

rnonohidrato. 
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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 Ill, 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. 

S 
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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 estimated 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.2 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).3 

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.’ 10 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.13 This is seen in 
the significant advantage provided by weekly over daily dosing.i16 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%.115 Poor therapeutic adherence results in: smaller decreases in 
bone turnover, reduced bone mineral density (BMD) gains and a greater risk of fractures. 179 

Ibandronate (Bonviva) is a potent, nitrogen-containing bisphosphonate that can be 
administered with extended between-dose intervals.2021 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 .45 A 
dose-response relationship has been demonstrated with once-monthly oral ibandronate, in a 
randomised, double-blind, dose-finding, phase I study (Monthly Oral Pilot Study: MOPS), for 
systemic exposure (area under the curve and maximum concentration) and reduction of bone 
resorption;22 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).45 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.23 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. 
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PATIENTS AND METHODS 
Study design 
MOBILE was a 2-year, randomised, double-blind, parallel-group, phase Ill, 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 International 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 exclusion criteria have 
previously been reported .23 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 IU) supplements. Participants were instructed to take their study medication following an 
overnight fast (6 hours) and with 240 ml (8oz) 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.23 

Secondary efficacy endpoints 
Secondary efficacy endpoints included the change (%) from baseline in lumbar spine (1-2-4) 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, 
Portland, USA). Responder analyses, defined as the percentage of participants maintaining or 
achieving increases in lumbar spine BMD, total hip BMD or lumbar spine andtotal hip BMD 
above baseline were performed. In addition, the proportion of patients achieving defined 
increases in lumbar spine or total hip BMD (?:6% and :?3%, respectively), previously associated 
with vertebra124 and non-vertebral25 antifracture efficacy, was also prospectively evaluated. 

40 
The change (%) from baseline in serum concentrations of the biochemical marker of 

bone resorption C-telopeptide of the a-chain of type I 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 (?!6 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 3-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 ->50% and ?70% 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).26 

Page 4 



Downloaded from ard.bmj.com on 9 February 2009 

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.27 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).4 On this basis, non-inferiority could be concluded if the lower boundary of 
the two-sided 95% Cl for the difference in the means between the once-monthly and daily 
regimens was ?:-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% Cis for the difference in the mean BMD 
and median sCTX values between the once-monthly 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,23 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 ITT population was 1572. Since, all 
patients took both daily and monthly tablets, 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). 

Ol  Table 1 Demographics (safety population; mean) 

2.5 mg 50 
+ 50 mg 100 mg 150 mg 

(n = 395) (n 
= 96) (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/m2) 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/cm2) 0.755 0.755 0.756 0.754 
Lumbar spine (L2-L4) BMD (T -score) -3.28 -3.28 -3.27 -3.28 
sCTX (ng/ml)t 0.49 0.52 0.51 0.50 
25-OH -ID (ng/ml) 25.7 24.4 25.1 24.7 
*% of patients. 
’Median value 

Efficacy analysis 
Substantial increases in lumbar spine (12-4) BMD were observed in all treatment arms (fig 2). 
Compared with baseline, mean increases in lumbar spine BMD were 5.3% (95% Cl: 4.8, 5.9), 
5.6% (95% CI: 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 (1-2-4) BMD, the 150 mg once-monthly ibandronate group was also 
statistically superior to the 100 mg once-monthly group (p=0.01 1). 

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% Cl: 4.8, 5.8) and 6.4% (95% Cl: 5.9, 6.9) in the 50 + 
50 mg, 100 mg and 150 mg once-monthly groups, respectively, compared with 4.8% (95% Cl: 
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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<O.00l). 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% Cis for the 
difference 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 
ITT 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 67% for . increases in lumbar spine or total hip BMD above baseline, and were significantly greater 
compared with the daily treatment group (p50.004). 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 (6%; 35.4-
54.3%) or total hip (?3%; 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 zt6%, and total hip 3%) compared with the 2.5 mg daily treatment 
group (p0.01). 

In all of the treatment arms, the pronounced decreases in sCTX observed after 3 
� months23 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 50% 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 70% 
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-moi-thly regimen compared with the 
daily regimen (p0.006). 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 [%])  
. 2.5 mg 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) 55(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 GI 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 (GI) 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 GI events was slightly increased when considering only 
those that were taking nonsteroidal anti-inflammatory drugs (NSAlDs) and/or aspirin at baseline 
(23.6-31.2%). However, the incidence of upper GI 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 GI adverse events 
compared with the other once-monthly or daily treatment groups. 

The number of patients with diagnosed flu -like illness 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 illness during year I 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.23 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 improvements 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 months23 
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 eff icacy.24 25 28 

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. 23 All 
ibandronate regimens were generally well -tolerated, with a similar incidence of adverse events 

Sand serious adverse events across the treatment groups. No upper CI 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 illness, of similar magnitude to that observed with other oral 
bisphosphonates,2930 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.4 
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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 .4 5 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 13 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% Cl]). 

Figure 3 Forest plot of the difference in the means (95% Cl) 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 S, Lakatos I’, Greenwald M, 
Stepan JJ, Silverman SL. Efficacy and tolerability of once-
monthly oral ibandronate in postmenopausal osteoporosis: 2 
year results from the MOBILE study. Ann Rheum Dis 
2006;65:654-661). In the header row of table 1 "50 -- 5mg 
monthly (n=396)"   should read "50 + 50mg monthly 
(n = 396)". 

Ann Rheum Dis 2008:61:280. dai:10.1136/ard.2005.044958.corrl 

An error occurred in table I of a paper published in the May 
2007 issue (do Jager W, Hoppenreijs 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. Ann Rheum Die 2007;66:589-98). The 
correct table is available online at http://ard.bmj.com/contentsI 
vo167/issue2. 

0 Ann Rheum Dis 2008:67:280. doi:1 0.11 35/ard.2006.061 853.corrl 

Furst DE, Breedveld FC, Kalden JR, Smolen JS, Burmester CR, 
Sieper J, et al. Updated consensus statement on biological agents 
for the treatment of rheumatic diseases, 2007. Ann Rheum Dis 
2007;66(Suppl III):iii2-22 

This article mistakenly identifies all three anti-INS 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 Die 2008:61:280. doi: 10.1 126/ard.2007.081430.corrl 

The authors of the article "Long-term follow-up results after 
autologous haeiriatopoietic stem cell transplantation for severe 
systemic sclerosis" published in Ann Rheum Di5 2008;67;98-104 
should have been listed in the following order: M C Vonk, Z 
Marjanovic, F H J van den Hoogen, S Zohar, A V M B 
Schattenherg, W E Fibbe, J Larghero, E Gluckman, F W M B 
Preijers, A P J van Dijk, J J Bax, P Roblot, P L C M van Rid, J M 
van Laar, ii) Fargo. The error is regretted and a corrected version 
of the pdf will be published online: http://ard.bmj.com/cgu 
content/ful1/ard.2007.071464/DC I 

Ann Rheum Dis 2008:67:280. doi:10.1136/ard.2007.071464.corr1 
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lbandronate is a potent nitrogen-containing bisphospho-
nate available as a once-monthly oral formulation for the 
treatment and prevention of osteoporosis. Predinical 
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 Oral Ibandronate Osteoporosis Vertebral Fracture 
Trial in North America and Europe (BONE) and Monthly 
Oral Ibandronate in Ladies (MOBILE) trials demonstrated 
that long-term daily 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 clinical 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 impact on 
patient adherence, and ultimately, on fracture protection 
in osteoporotic women, 

Introduction 
Bone inns is maintained as part of a balance between 
hone lorination and resorptioii. In patients with post. 
menopausal osteoporosis (t’MO), 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 (RMD), 
and reduce fracture risk [ii. 

The chemical structure of bisphosphonates is similar 
to that of Inorganic pyrophospliate; however, bisphospho-
nates

isphospho-nates
 have a phosphorous- carbon-phosphorous backbone 

Their high affinity for bone is due to a bydroxyl group at 
the R’ position that binds to Call ions in hydroxyapalite 
bone mineral surfaces at sites of osteoclast activity 121. The 
antiresorptive potency of individual bisphosphonates is 
determined by their R‘ side chain constituents 131. 

Radio-labeledmolecules were used to demonstrate 
that bisphosphonates are internalized by osteoclasts 

I 4,5]. Once inside the osteoclasts, bisphosphonates con-
taining nitrogen in the moiety at the R2 position inhibit 
osteoclast function predominantly through inhibition 
of farnesyl pyrophosphate (Fill?) synthase, an enzyme of 
the mevalonate pathway [2]. Inhibition of FPP synthase 
prevents prenylatiois of small G’l’l’ases such as niern-
hers of the Ras, Rho, Rah, Rac, and Cdc42 subfamilies 
121- 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 12,61. 
Osteoclast apoplosis is not necessary for inhibition o 
bone resorption I]� Bisphosphonates also -affect bone 
lôrmation, mainly through reduction of activation Ire-
quency, as evidenced by a reduction in bone formation 
surfaces a�io, but this occurs to a lesser extent than 
resorption 11. The net result of bisphosphonate adminis-
tration is a gain in WD. 

The duration of l.isphosphonate action is dependent 
on a combination of factors, notably potency, dose, 
dosing interval, and bone turnover rate 11 I��I.  It has 
been proposed that differences in the degree to which 
a hisphosphonate hinds to boric are responsible for the 
varying persistence of its skeletal actions, affecting 
potency and duration of action I 1..,12]. However, this 
may not be the case and the potency of inhibition of the 
PIP syiithase system is considered to be a predominant 
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factor [2,131- Th facilitate intermittent dosing, a bisphos-
phonate must he 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 [141. 

Ibandroisate is a highly potent, nitrogen-containing 
bisphosphonate. The tertiary nitrogen group in the 112 

side chain position, coupled with the hydroxyl group in 
its IV lateral chain, renders ibandronate approximately 
two-fold, 10 -fold, 50 -fold, and 500-fold more potent than 
risedronate, alencironate, 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 prechinical 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 prechinical studies in the development of osteo-
porosis drugs [16. Currently available bisphosphonates, 
notably a lendronate, rised ronate, and zoledrouate, have 
been extensively tested in animal models 18,17-251. 
In ovariectomizeci rats and nonhuman primates, these 
agents were shown to prevent bone turnover, while 
increasing BMJ) [8,17-21] Studies in dogs have been 
used to examine micro -damage accumulation and have 
shown that long--tern) administration with pharmaco-
logic doses of these compounds does not negatively affect 
bone quality (2225(. 

lbanclroiiate efficacy has been demonstrated in four 
animal iitocfels, 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 treat inent of osteoporosis he tested its two different 
species, the ovariectotnized rat and a second non-rat 
model 1261. Ovariectomized rats are utilized because 
the bone loss observed in this animal model is similar 
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 
cancellotis versus cortical hone, and a decrease in calcium 
absorption 1271- Both rats and humans respond to treat-
ment wdh estrogen therapy, tamoxifeni, bisphosphonates, 
parathyroid hormone, calcitonin, Vitamin I), and cxci-
cisc 1271. 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 [271. In 
addition, aged ovariectotnized rats 8 months or older are 
a more appropriate model of PMO than younger, actively 
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growing rats, By using older rats, ibandronate studies 
eliminated potential confounding factors, including 
bones that are still actively growing and age-dependent 
metabolic activities 128.1. 

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 close-dependently 
inhibited hone 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 pgjkg/d [28’]. Administering a loading 
dose to attain all immediate steady-state level of drug, 
did not affect the results 128.1. 

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 ovarieclomizeci animal equaled 154 pg/kg [28.1. ’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 retitsoid-stimulated bone destruction 
[15) The therapy-tree intervals were chosen to he 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 
128.1. 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 sharri-
operated controls [28.j. This pivotal study demonstrated 
that the interval between doses could exceed estimated 
bone turnover tilise while maintaining efficacy. 

In -a follow-up study, 8 -month old ovaniectonuizecl 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 )18/log every 25 nays) 
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 hones and vertebrae (29). 

As part of a long-tenin safety study, 6-week old female 
and male Wistar rats were given vehicle or3, 7, or 15 mg/kg/ct 
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 closes of ibandronate given to the rats in this study far 
exceeded doses given in earlier studies to simulate long-term 
therapy. Lifelong act nuinistration of ibandronate increased 
BMI) and maintained or improved hone 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 accntinulation of tnicro-tractures, normally repaired by 
bone remodeling, which could cause bone fatigue frac 
[ores 1311. Evidence supporting this concept was reported 
in a study involving long-term -administration of etidro-
nate in dogs 1101. In contrast, the ibandronate safety 
study in rats found significant increases in ultimate load 
and stress values with long-term ibandronate treatment 
[301 The results indicate that micro-fracture accumula-
tion and reduced compressive strength of vertebral bodies 
did not occur in the rat preclinical trials 1301. 

In -addition to rats, dose-response osteoporosis preven-
tion studies with ibandronate were performed in dogs. 
()variohysterccromnized (Ol-IX) dogs were injected subcu-
taneously with vehicle or ibandronate doses ranging from 
0.1 to 100 flg/kg/d for I month 1321. The dogs given vehi-
cle exhibited a significant decrease in bone volume within 
I month of 01-IX surgery (32). Ibandronate, in doses of 
greater than or equal to I 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! pg/kg/d 1321. 

In a second study that examined osteoporosis treat-
merit in dogs, ibandronate was administered daily and 
intermittently for 1 year to C)! IX dogs 4 months after 
surgery (to allow for development of bone loss) 1331. 
Dogs on the intermittent ibandronate dosing regimen 
received the same cumulative dose as clogs receiving 
the highest continuous daily dose (3640 jig/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 voltime, to levels similar to baseline values 1331. 
Intermittent dosing in this study did not significantly 
reduce or suppress bone turnover as determined by 
histomorphometry and bone mineral properties as inca-
sured by Fourier-transform infrared macrospectroscopy 
333]. 11 was theorized that the 65 }igJkgJd intermittent 
dose would be sufficiently potent to suppress bone 
resorption while allowing more bone to latin during time 
treatment-free periods 1331, 

Ina study using a dog model developed to simulate 
fracture repair, 24-niontim old dogs received daily ibandro-
nate, intermittent dosing of ibandronate with 2-to 6 -week, 
dose-free intervals, or vehicle for 36 weeks 1341- Animals 
in CIte active dosing regimens all received the same total 
dose of ibandronate over the entire treatment period (252 
pg/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 finnur 1341. lbancltonate 
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 [343. 

Ihancironate was tested further in rion-hurnari primates, 
which are the most similar to humans as they have similar 
reproductive hormone patterns and menstrual cycles. 
Ovariectornizecl monkeys are considered the best model 
for studying the efficacy of anti-osteoporolic drugs 
116]. After ovariectomies, cynomolgus monkeys exhibit 
changes in hone 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 iSO pg/kg of ibandronate at 30-clay intervals for 
16 months [16,37,381. Doses were chosen based on the 
rat and dog studies and were meant to represent a suhop-
timnal dose, the optimal effective dose, and five times the 
optimal dose 1381 Suboptimal dosing (10 pgjkg) of iban-
dromiate only partially prevented OVX.-induced effects 
11 Thirty jig/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 strengths at the 
spine and femoral neck (measured by biomechanical 
testing of lumbar vertebrae�compression, whole tthmiae 
iii 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 bisphosplionate dosing schedule resembling a clini-
cal regimen (il..,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 It clinical tri-
als 1-3I� Intravenous bolus injections of ibandronate 
every 3 months increased lumbar spine hIM!) by 52% 
after 12 months its post menopatmsal women (2 tug) and 
approximately 4% in monkeys (eight monthly doses of 
150 pg/kg/dose) 137,31 

Overall, the results from animal studies indicated 
that oral gavage, subcutaneous, or intravenous aclmin-
istration of ibandronate with extended dosing intervals 
reduced bone turnover, increased lIME, and maintained 
bone quality. Findings With all three species were con-
sisteni�ibandronate had a dose-dependent. effect on 
BM I) in estrogen-depleted aimitrials. ’(he optimal close of 
ibandronate in rats, clogs, 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, (30,3:3,34,37) a finding that is necessary 
for long-term safety. In rats receiving ibandronate for 104 
weeks, bone quality was maintained or improved [303. 
In both studies of 0I IX clogs receiving daily or intermit-
tent ibandronate for 1 year and ovariectomized monkeys 
treated with monthly injections of ibandronate for 16 
months, histomorphomnet nc analyses demonstrated 
that hone structure remained normal [33,373. The dem-
onstrated efficacy of ibandronate for the prevention and 
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treatment of osteoporosis in aiurnal models, coupled 
with maintenance of bone quality, provided the basis 
tor the development of intermittent dosing regimens in 
clinical trials. 

Phase f and II Studies 
Phase I and 11 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 [151. 

The estimated range was expanded, and a placebo -
controlled, dose-finding study was performed in which 
women receivedibandronateindosesfromO.25 to 5.0 mgJJ 
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 3.0 mg/d) 1401. 
Oral daily ibandronate reduced bone turnover markers, 
increased total body bone mineral content, and signifi-
cantly increased BM[) at the lumbar spine, total proximal 
femur, troclianter, and femoral neck (401. 

Similar results were seen in a separate study in which 
daily dosing was compared with intermittent dosing (25 ing 
of oral ibandronate daily or 20 mg oral ibandronate every 
other day for the first 24 days out of-every 3 riionths) 1411 
Significant reductions in boric markers of resorption and 
formation were observed and maintained throughout the 
study [411� Daily and intermittent dosing led to similar 
numeric increases in BMD at the lumbar spine, total hip, 
trochaner, and femoral neck after 2 years (41(. 

A review of three ibandronate phase Ii 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 (421. There were comparable increases in BMD 
and significant reductions in biochemical markers of 
bone turnover with all three regimens tested 130-41. 

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

BONE Study 
The BONE trial was a 3 -year, randomized, double-blind, 
placebo controlled, pat-allel-group study, and the only 
ibandronate trial to date with a fracture endpoint. Post-
menopausal women (n = 2946) with a BMD 1 -score of 
--2.0 to -5.0 in at least one vertebra (Ll-L4) aiid one to lour 
prevalent vertebral fractures (1’4-1,4) received placebo or 
oral ibandronate 2.5 irig daily or 20 mg every other day 
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Figure 1. BONE study: incidence of new vertebral iraclures alter 
3 years for patients dosed with daily and interrniU.ent ibandronate 
and placebo. 

for 12 doses every 3 months (4’1 The primary endpoint 
of the study was the rate of new morphornetric fractures 
with 3 years of treatment. Secondary measures included 
the rate of new or worsening vertebral fractures, clinical 
vertebral fractu res, and clinical osteoporotiC rionvertebial 
fractures, BMD changes at the lumbar spine and proximal 
femur, changes in levels of bone resorption and formation 
markers, and changes in height 1431. 

Rate of new vertebral fractures was reduced in patients 
taking daily ibandronate (4.7%) and intermittent ibandro-
nate (4.9%), compared with placebo (96%) (Fig 1) 1431 
This corresponds to a reduction in the risk for new verte-
brl fractures of 52% (1’ = 0.0001) and 50% (P z4 01)006) 
for daily and intermittent dosing, respectively 143.1. 
Reductions in the incidence rates of new clinical vertebral 
fractures were 2.8% for daily and intermittent ibandronate 
dosing, compared with 5.30% for the placebo group 143.1; 
relative risk reduction of 49% for daily dosing, and 48% 
for intermittent dosing 1439 1. In a post hoc analysis, it was 
determined that in higher-risk patients (baseline femoral 
neck IME) T-score of < -3.0), there was a reduction in the 
relative risk for nonvertebral fractures c.469% (P = 0.1)13) 
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 rum 
(P 0.0005) for daily and 4.7 mm (I’ = 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 14341. Total hip BMD 
increased by 3.40/ty 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.j 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 Trochanter BMD increased by 5.5%, 
5.2%, and 0.2% in the daily, intermittent, and placebo 
groups, respectively (43.(. 

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 oil both ibandronate treat-
ment reBilnens versus placebo. C-telopeptide of type I 
collagen (CTX)/c.reatinine and N-telopeptide of type I 
collagen. (NTX)/creatinirte were reduced by 65.3% and 
68.3% in the daily dosing group and 52.7% and 59.2% in 
the intermittent closing group (P < 0.001 for both groups 
vs the placebo group) Levels of osteocakin were 
reduced by 358% in the daily dosing group and 40.9% in 
the i ilterinittent dosing group versus 2.1 % in the placebo 
group (P< 0.001 fOr both ibandronate groups) 1441 

A Ii istomorphouietric evaluation of a subgroup of 
patients from the BONE study assessed bone quality and 
architecture 1451. Patients underwent a transiliac bone 
biopsy at month 22 or 34 of treatment. In all cases, newly 
formed trahecular hone retained its structure with no 
indications of woven bone, marrow fibrosis, or signs of 
cellular toxicity [45]. A qualitative assessment found no 
impairment in hone matrix mineralization [45]. 

The BONE clinical trial demonstrated for the first time 
that significant fracture efficacy could he achieved with an 
intel-mi rtently 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 exanuirie 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 Ill ibandronate 
study and was the first bisphosphonate trial to evaluate a 
monthly oral regimen. Postmenopausal women (n 16(19) 
55 to 80 years of age with osteoporosis (mean lumbar 
spine [12-1,4 BMI) T-scores of -2.5 to -5.0) were included. 
Baseline assessments for the presence of vertebral frac-
tures were rim performed ill this triaL 

Upon enrollment, participants were randomized to one 
01  401-117 ibandronate treatment groups- 2.5 mg daily, 50-i-50 
tog once-monthly (50-mg (lose given for 2 consecutive 
clays), 100 tug once-monthly, and 150 rug once-monthly. 
Results front this study were analyzed after 1 and 2 years. 

Figure 2. MOLtILF study: changes (ruin 
l.useline in lumbar spine bone inineral density 
or patients treated with daily arid intermittent 
ibandronate at 2 years. 

The primary efficacy endpoint was the percent increase from 
baseline in lumbar spine BMD, as measured by DXA alter I 
year. Secondary endpoints included measurements of BMD 
of the lumbar spine and proximal femur (total hip, ferno-
ral neck, trochanter) at 2 years- This information was used 
to assess the proportion of patients achieving predefined 
increases in die lumbar spine and total hip; measurements 
that have previously been identified as being associated with 
antifracture efficacy [46,471. Changes from baseline in serum 
CIX (sCFX) concentrations were also measured at 3, 6, 12, 
and 24 months. 

After 1 year, lumber spine BMD increased in the 
daily and mont iiiy dosing groups 48.] Noninferiority 
was established, given that the lower boundary of each 
one-sided 9750/6 confidence interval was above the prede-
termined miortinieriority margin for each comparison of a 
monthly versus the daily dose [48.]. 1 hiving demonstrated 
noninferiority, further testing was performed, which con-
fumed that the monthly dosing regimens and the 150 -mg 
dose in particular, were superior to daily dosing [48’]. 
Lumbar spine BM[) measurements increased in all treat-
ment. groups after 1 year. Numerically greater increases 
were seen in the once-monthly treatment groups coot -
pared with the daily dosing group, The largest increase was 
seen in patients receiving ISO trig of ibandronate monthly 
(4.9% vs 39% for daily dosing) [48.]. Increases in BMD 
were also seen in the proximal femur (total hip, femoral 
neck, troch-amiter) measurements, with the largest increases 
seen in the 150-trig 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 [48’]. 

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 clos-
ing for the treatment of osteoporosis [48.]. Increases in 
lumbar spine BMD were observed in the 150-mg, once-
monthly and daily treatment groups (66% and 50%, 
respectively) (Fig. 2) (Reginster, Unpublished data) This 
represented an increase in BMD from the first year results. 
Increases in proximal femur BMI) (total hip, 4.2% and 
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2.5%; femoral neck, 3.1% and 19%; and (rochanter, 

6,2% and 4.00/6 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 
irons nonprimateS, to nonhurnall primates, to humans. 
Animal studies established that it was the cuniulative 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 ad ministration. The optimal subcutaneous dose 

of ibandronate, as determined in animal studies, was the 
equivalent of I Vg/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 ibaiidrouate 
in huinaiis 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-
mimontlily administration was determined. lbandronate (150 
itig) is currently the only bisphosphonate approved by the 
FDA for once-monthly oral dosing for the treatment and 
prevention of osteoporosis, lbandronate 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 
he the longest interval possible between bisphosphonate 
dosing. Studies with ibandronate have demonstrated that 
the closing interval can be extended to once-monthly and 
beyond with maintenance of efficacy. It has been hypoth-
esized that ibandronale released when the bone suriace it 
is deposited oil is resorbed may still be pharmacologically 
active. The limits of the administered doses and between -
close intervals have yet to be determined. 

Results from it crossover trial evaluating patient prefer-
ences for once-weekly alenclmonate 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" (hmkey, Unpublished data). Given 
that approximately 500% of patients treated for osteoporo-
sis remain adherent to therapy at 1 year 149,501, 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-istonihly formulation can have a positive impact. 
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 

DIVISION DE NUEVAS CREACIONES 

Radicación No, 04-096462 
Clasificación Internacional (IPC): A61 K31/663 
Concepto TØcnico No. 02156 

Patente de Invenciôn H Patente de Modelo de Utilidad H 
Via Nacional H 
Via PCT (fase nacional) Li Cap.l H Cap. II 

No. Sol, Internacional PCT/EP03/04629 
Fecha de Presentación 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 

Descripción: Folios: 61 a 103 coma se radicó inicialmente 
ReMndicaciones: Folios 18 a 20 como se radicó inicialmente 

Folios 51 a 52 modificadas en fase nacional 
Folios 109 a 110 modificadas en fase nacional 
Folios 170 moçJficadas  en fase nacional 

Prioridad: Folios: I + 2 c 
10 de Mayo dØ 2002, EP, 02010136.6 

Respuesta del solicitante: Folios: 93 a 123, 141 a 169, 171 a 190 

2. Objeto de la invención 

� TItulo de Ia solicitud: "ACIDO BIFOSFONICO PARA EL TRATAMIENTO Y 
PREVENCION DE OSTEOPOROSIS" Folio 1. 

� El objeto de la presente solicitud de patente de invención consiste en el empleo de 
los Æcidos bifosfOnicos o las sales farmacØuticamente aceptables de los mismos, 
especialmente el Æcido ibandrónico para la prevenciOn y tratamiento de la 
osteoporosis. 

El problema planteado en esta solicitud es la prevenciOn o tratamiento de trastornos 
caracterizados por un aumento patológico de la  resorción ósea. 
Para solucionar este problema tØcnico la solicitud en estudio proporciona un 
medicamento de un Æcido bifosfónicos o las sales farmacØuticamente aceptables de 
los mismos. 

Clasificación Internacional de Patentes (IPC): A61K31/663 

3. Determinación del Estado de la TØcnica 

Considerarido 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 tØcnica relacionados, que pueden afectar la 
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patentabilidad del objeto de la presente sot icitud: 

No Documento TItulo 
Fecha de 

publicación 

Dl US 6,143,326 
"Oral pharmaceutical preparation 30/10/1997 

containing ibandronat"  
- "Process for the preparation of oral 

D2 WO 00/21541 pharmaceutical compositions 20/04/2000 
comprising biphosphonates"  

7. AnÆlisis de patentabilidad (articulo 14 D486) 

Nivel inventivo (articulol 8 D486) 

La reivindicaciOn I se reflere a un medicamento para administraciÆn oral 
caracterizado parque es un comprimido recubierto par una pelIcula en donde el 
nüc(eo comprimido comprende: 

� 150mg de Æcido ibÆridrónico o una sat farmacOuticamente aceptable del 
. nlismoy 

Uno o mÆs excipientes farmacØuticamente aceptables seleccionados del 
grupo conformado par: lactosa, polivinpirrolidona, celutosa microcristalina, 
crospovidona, Æcido esteÆrico y diÆxido de silicio 

y en donde el recubrimiento del comprimido comprende uno a mÆs excipientes 
farmacØuticamente aceptables seleccionados entre el grupo conformado par: 
hidroxipropil rnetilcefulasa, diOxido de titania, tat co y polietifØnglicof 6000 

Recubierta 

Dl divulga una formulaciôn que comprende un nücleo de tableta que contiene entre 
0.1 a 100mg de ibandronato y una cubierta (a cuat es fibre de ibandronato con Ia 
siguiente proporciÆn: (Ver columna 6, Uneas 46-56) 

� 51.425% par peso de hidroxipropilmetilcelulosa 
� 24.650% par peso de dióxido de titanlo 

S.
 15000% par peso de polietilenglicol 

� 8.925% par peso de tat co 

El ejemplo de la solicitud presentada utitiza en las tabletas de 50mg de ibandronato 
los mismos excipientes enunciados en Dl para la peucula de recubrimiento donde se 
utitizan coma excipientes: hidroxipropilmetilcelutosa, óxido de titanic, talco y 
PolietilØnglicol par considerarse contenida, superpuesta y sugerida en la pelicufa de 
Dl (Ver folio 169): 

Tabla I ’Peilcula" 
Solicitud presentada- 

Recubrimiento Dl 
Hidroxipropilmetilcefulosa SI 

(Ver columna 6, I mnea 51) 
Dioxide de Titania 

SI(Ver columna 6, linea 52) 
Talco SI 

(Ver columna 
PoUetilØnglicol 6000 

_6,_Ilnea_54) 
SI 

(Ver columna 6, ltnea 53) 
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Nücleos: 
D2 divulga previamente un proceso para la preparación de composiciones 
farmacØuticas orates que comprenden bifosfonatos. (Ver resumen) 

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

El ejemplo 3 y 4 de D2, enseæan formulaciones para tabletas las cuales contienen 
lactosa, polivinilpirrolidona, celulosa microcristalina, crospovidona, Æcido esteÆnco y 
dióxido de silicio (Ver pÆgina 10 y 11). 

La reivindicaciOn 7 enseæa 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% par peso. (Ver pÆgina 14, lineas 8-11-D2) 

La reivindicación 9 enseæa que el proceso aplica a tabletas recubiertas. (Ver pÆgina 
14, lineas 19-20-D2) 

La reivindicaci6n 10 se refiere al peso de Æcido esteÆrico a la mezcla en una 
proporciOn de 0.05-3% (Ver pÆgina 14, lineas 24-26-D2) 

El soticitante en el ejemplo eriseæa los mismos componentes previamente divulgados 
para el nücleo de las tabletas tales coma lactosa en 1-99% por peso, 
polivinilpirrolidona en 0.1-20% por peso, celulosa microcristalina en 1-99% por peso, 
crospovidona y dióxido de silicio (Ver folio 50). 

Tabla I ’Nüteos"  

Solicitud presentada 
Nucleos D2 

(Ejemplo 3-Pâgina 10) 
Lactosa  SI 
PoUvinilpirrolidona SI 
Celulosa Microcristalina SI 

(Ver columna 6, linea 54) 
Crospovidona SI 

cido esteÆrico SI 
Diôxido de Siliclo SI 

La diferencia de La solicitud presentada con Dl y D2 es la concentración del fÆrmaco, 
La cual es de 150mg, en las anterioridades las dosis son mÆs bajas. 

Es evidente para el experto en la materia que de acuerdo a to previamente divulgado 
en Dl y D2, se obtendrIa el medicamento oral de ibandronato monosôdico 
monohidrato en comprimidos recubiertos de 150mg, empleando los mismos 
excipientes antes ensenados previamente tales como lactosa, polivinilpirrolidona, 
celulosa microcristalina, crospovidona, Æcido esteÆrico y dióxido de silicio e 
hidroxipropilmetilcelulosa en los nUcleos, y Oxido de titanio, talco y polietilenglicol en 
Ia recubierta, aumentando la cantidad de fÆrmaco en la composiciOn, sin la 
necesidad de emplear habilidad inventiva. 

De acuerdo con to anterior la solicitud resulta obvia pues se parte de un nUcleo y una 
cubierta ya conocidos en el estado de la tØcnica para el ªcido ibandrOnico o sus 
sales. Ya existian concentraciones hasta 100mg del fÆrmaco y el solicitante sOlo 
emplea 1 5Omg.Esta modificaciOn en la concentraciôn, puede ser realizada fÆcilmente 
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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 tØcnica, por lo 
tanto carece de nivel inventivo. 

El problema tØcnico planteado en esta solicitud como es obtener "es la prevención 
o tratamiento de trastornos caracterizados por un aumento patológico de  la 
resorciªn ósea", serla solucionado fâcilmente por el experto en la materia con 
base en las composiciones farmacŁuticas divulgadas en Dl y D2, de manera que 
este lo lograria fÆcil y obviamente sin necesidad de emplear Habilidad Inventiva. 

B. Respuesta a los argumentos del solicitante: 

� El solicitante en Folios 202 realiza el anÆlisis tØcnico de la solicitud basado en 
la actividad farmacológica, el cual es el resultado a alcanzar de la solicitud 
presentada, es decir sus eventuales ventajas tØcnicas en un mØtodo de 
tratamiento. Es obvio que al aumentar la concentración del fÆrmaco a 150mg 
se aumente su potencia; de acuerdo con el comportamierito clinico referido 
como el resultado de un descubrimiento terapØutico (Ver Folios 38, linea 28y 
pªgina 39, lineas 1-7), y obtener mejores resultados con la composición. Por 
lo tanto no se evidencia la utilizaciOn de altura inventiva en la solicitud. 

� El solicitante se refiere en el Folio 203b: por quØ una persona sugerirIa una 
corn posiciOn que comprende 150mg de ªcido ibandrOnico, es decir una 
corn posiciOn que comprende 0/200% de la dosis conocida en el arte pro yb 
para tratar los efectos de la resorciOn Osea? Estas sugerencias surgen 
derivadas del usa del fârmaco en terapia, como se expresa a lo largo del 
capItulo descriptivo (Ver Solicitud-Folios 37, Imneas 26-28, Folios). Esta 
modificación no aporta ni supera la tecnologIa farmacØutica anterior de 
composiciones de ibandronato, solo mejora el uso o empleo del fÆrmaco en 
un mtodo de tratamiento por el aumento de la dosis. 

� El solicitante modifica el objeto de la invenciOn del empleo de los Æcidos 
bifosfOnicos a medicamento. El capitulo descriptivo en general se refiere al 
mØtodo de administraciOn del medicamento. 

5 9. 

En consecuencia y par todo 10 expuesto anteriormente, se recomienda Negar las 
reivindicaciones: 1-2 (Folios: 206) 

Bogota, D.C., 
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