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MEMORIA DESCRIPTIVA

Campo de la Invencién

La presente invencién se relaciona con mejoras en
composiciones de administracién prolongada de hormonas dentro del
cuerpo humano, mas particularmente con una composicién
biocompatible, no biodegradable, que comprende una matriz de
polimero reticulada por radiacién ionizante donde hay una hormona
dispersa. En otros aspectos se refiere al uso de esta composicién
para obtener un dispositivo de administracién prolongada de
hormonas, un proceso para fabricar este dispositivo, y a un
método de tratamiento de condiciones o disfunciones del organismo
humano.

Fundamentos de la Invencién

Son conocidos los medios para la liberacién controlada de
drogas en el interior del cuerpo humano, en los cuales principios
activos y preparaciones farmacéuticas son mezclados con vehiculos
farmacéuticamente apropiados son introducidos en el cuerpo de los
pacientes. Ya en el organismo, el vehiculo se desintegra o se
biodegrada lentamente, permitiendo 1la liberacidén 1lenta de 1la
droga. Sin embargo, los vehiculos empleados en la actualidad no
siempre corresponden a resultados biolbégicos y farmacéuticos
satisfactorios. No es el caso de la presente invencién.

Otro medio comin para la obtencidén de liberacidédn controlada
y la encapsulacién del principic activo c¢on revestimientos
biodegradables, por ejemplo, derivados de celulosa, amidos vy
polisacaridos, técnica que ha sido ampliamente usada para la
liberacién controlada de analgésicos. Sin embargo, esta droga
encapsulada presenta problemas en su utilizacién, tal como

dificultad para ser localizada dentro del cuerpo y retirada - por
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ejemplo en caso de reaccidén alérgica - ademds de una dificil
obtencidén de distribucidn apropiada del espesor del revestimiento
(de modo que proporcione la liberacién deseada) y el tiempo de
latencia del agente revestido en el tracto intestinal
relativamente corto, tornande su usc poco eficiente para la
liberacidén prolongada. No es el casc de la presente invencién).

La patente norteamericana US 3.279.996 se refiere a un
dispositivo para la liberacidén lenta de drogas, tipicamente una
matriz de goma de siliconas, o© sea, un organopolisiloxano
vulcanizado en caliente o en temperatura ambiente (llamado RTV,
“room temperature vulcanizing” (vulcanizacién a temperatura
ambiente) ) donde estd dispersa la droga.

La patente norteamericana US 3.94B.254 se refiere a un
vehiculo que contiene una droga y a un envoltorio para este
vehiculo, ambos permeables al pasaje de 1la droga a ser
dispensada. La velocidad del pasaje de la droga por el envoltorio
es menor que la velocidad de pasaje de la droga a través del
vehiculo sélido, por difusién. El1 vehiculo es tipicamente un
poliorganosiloxano, obtenido por procesos tradicionales.

La patente norteamericana US 4.957.119 se refiere a un
implante de material polimérico para la administracién lenta de
un agente contraconceptivo. El material polimérico estd compuesto
por un nuicleo y por una capa externa, ambos de copolimero de
etileno/acetato de vinilo, separados por una membrana. El
dispositivo es obtenide por co-extrusién, por lo tanto a alta
temperatura.

La patente norteamericana US 6.117.442 se refiere a un
dispositivo de administracidén de velocidad controlada para un

agente terapéuticamente activo, que comprende un nficlec de



siloxano fluorado (grupos 3,3,3-trifluoropropilo ligados a los

atomos de silicio del grupo siloxano), y una membrana envolvente

elastomérica. El dispositivo es obtenido por procesos
tradicionales.
En la técnica previa se ha verificado que,

independientemente de la manera cOomo se dispone el material que
sirve de matriz para la liberacién de la droga en &1 dispersa, su
polimerizacidén, © reticulacidén, siempre se realiza en caliente o
cataliticamente en presencia d2 solventes. En cualquiera de estas
alternativas hay perjuicios en el desempefio del administrador de
la droga, o sea:

- cuando hay calor involucrado en la reticulacién, hay mayor
degradacién, tanto del polimerc como del principio activo
disperso en el polimero,

- cuando la reticulacidén es catalitica, hay mayor
contaminacién por solventes y catalizadores eventualmente
retenidos en el polimero, lo cual exige etapas posteriores de
purificacién.

En consecuencia,, los polimeros reticulables por sistemas
cataliticos, en presencia de solventes, o en altas temperaturas,
sufren el perjuicio de sus propiedades mecédnicas y quimicas,
generando adicionalmente oligémeros que perjudican su uso para
aplicacién subcutanea.

La presente invencidn se relaciona con una matriz polimérica
y un dispositivo menos propensos a los problemas del estado de la
técnica, de manera simple y con una ventajosa relacidén costo-
beneficio. Esto se debe al empleo de radiacidén ionizante para
obtener la reticulacién del polimero que sirve de matriz para la

liberacién controlada de la hormona a ser dispensada,
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independientemente de las altas temperaturas, presencia de
catalizadores o solventes. La cura o reticulacién de materiales
poliméricos en frio por medio del uso de radiacidén ionizante es
ventajosa pues no depende de la presencia de catalizadores o
aditivos y puede ser realizada a cualquier temperatura. La
ausencia de catalizadores e iniciadores quimicos garantiza la
obtencién de productos muchos mas puros que evitan costosas
etapas de purificacién, ademds de evitar el riesgo de
sobrecalentamiento localizado que provoca la fuerte degradacién
del polimero, © que podria generar subproductos téxicos (A.
Bhattacharya, Radiation and Industrial Polymers (Radiacién vy
Polimeros Industriales), Prog. Polym Sci. 25 (2000) pp. 371-401).
Ademés de esto, las hormonas no son sometidas a temperaturas de
desactivacién o descomposicidén preservando, por lo tanto, su
potencial de accién y evitando la formacién de subproductos
téxicos.

El régimen de dosificacidn de las hormonas contenidas en los
dispositivos de acuerdo con la presente invencién varia de
acuerdo con factores conocidos, tales como las caracteristicas
farmacodinamicas del agente especifico; la especie, edad, sexo,
salud, condiciones médicas y peso del paciente; la naturaleza y
duracidén de los sintomas; el tipo de tratamiento concurrente y el
efecto deseado. Un médico podréd determinar y prescribir 1la
cantidad y la velocidad eficaz de liberacién de la hormona a ser
administrada al paciente.

La radiacidén ionizante utilizada en la invencidén,
tipicamente radiacién gama, o de haz de electrones, penetra
totalmente en el cuerpo de la matriz polimérica, reaccionando

solo con los electrones, sin prcpiciar la formacidén de isdtopos.



Debe tenerse en cuenta que el empleo de otros tipos de radiacién,
como UV, propician polimerizacidén sustancialmente superficial, y
no estan contemplados por la invencidén. El polimero base de la
matriz polimérica es méas puro, evitando etapas costosas de
purificacién.

Asi, la presente invencion se refiere a una composicién de
administracidén prolongada de hormonas, caracterizada por
comprender una matriz de polimero biocompatible no biodegradable,
reticulada por radiacidén ionizante, teniendo dicha matriz una o
mas hormonas dispersas en ella.

En otro aspecto 1la invencién contempla el uso de una
composicién de este tipo caracterizado por ser utilizado en la
fabricacién de un dispositivo para la administracidn controlada
de hormonas en el cuerpc humano.

La presente invencidén trata también con un método de
tratamiento de condiciones © disfunciones, caracterizado por la
insercién y mantenimientc de dicha composicién dentro del cuerpo
humano durante el tiempo suficiente para gque dicha hormona sea
administrada al cuerpo de formsz prolongada.

Descripcidn de las Figuras.

Figura 1: Muestra el esquema de la recoleccién de muestras
de sangre del mamifero.

Figura 2: Muestra resultados de las muestras
correspondientes a las medias de liberacién de 17-P-estradiol
durante el periodo de ensayo

Descripecidn da la Invencién

Una primera finalidad de la presente invencidén es una
composicién de administracién prolongada de hormonas,

caracterizada por tener (1) una matriz polimérica biocompatible,
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no biodegradable, reticulada por medio de radiacién ionizante, y
(2) wuna hormona dispersa en dicha matriz polimérica. Esta
composicién hace uso del fenémeno de la difusién en la cual un
principio activo migra a través de la matriz polimérica con una
velocidad prolongada y/o controlada.

La matriz polimérica de acuerdo con la presente invencién
puede comprender cualgquier peolimero biocompatible, no
sustancialmente biodegradable, de origen natural o sintético.
Como saben los expertos en la técnica, en forma general 1los
polimeros de alta masa molecular son biocompatibles debido a su
inercia quimica. Dicha matriz propicia propiedades quimicas vy
mecanicas importantes y permite 1la difusién optimizada del
principio activo contenido dertro de la misma hacia el lugar de
absorcién dentro del cuerpo del usuario. Pueden citarse como
polimeros biocompatibles los poliorgancosiloxanos de forma
general, particularmente los polidialquilsiloxanos como los
polidimetilsiloxanos, y el EVA (copolimero de etileno y acetato
de wvinilo), sin exclusidén de cualquier otro, que sean
reticulables por radiacién ionizante.

Las hormonas pasibles de ser utilizadas por la invencién son
aquellas aceptables farmacéuticamente y capaces de ser
administradas de forma prolongada dispersas en la matriz
polimérica. Pueden tener forma liquida o sélida, prefiriéndose
esta ultima. Un ejemplo particular son los estrdégenos, eficaces
en el tratamiento de condiciones existentes en el cuerpo animal,
particularmente el humano, o en los fluidos del cuerpo. La
velocidad de liberacidén de la hormona dependerd de la afinidad de
cada conjunto matriz-principio activo donde la velocidad de

liberacién de cada conjunto debe ser verificada, segin lo saben

O



los expertos en la técnica. iLa hormona puede ser llevado en la
matriz hasta la concentracidén limite que permita su reticulacién
y la obtencién de propiedades mecanicas adecuadas. Por lo tanto,
estos limites dependen de cada matriz y de cada principio activo,
determinados por los expertos en la técnica.

Particularmente, la hormona es un estrégeno, por ejemplo
utilizade en la reposicidén hormonal, tratamiento de vaginitis,
terapia del cancer de préstata y algunos casos de cancer de mama
o como anticonceptivo. Particularmente se wutiliza el beta-
estradiol.

La composicién de la invencidédn también puede contener otros
ingredientes, como cargas inertes presentes en la matriz
polimérica, en valores de hasta cerca de 80% en peso.

La composicién de 1la invencién puede contener, también
optativamente, un marcador resdio-opaco, © sea, visible a los
rayos X, para facilitar su localizacidén, por ejemplo cuando se
utiliza en un implante, en caso que se exija su localizacién
debido a que hubiera ocurrido la migracién accidental del 1lugar
de colocacién. El1 marcador puece ser cualquier compuesto conocido
en la técnica, por ejemplo sulfato de bario. La cantidad de
sulfato de bario esté& particularmente por encima de 0,1% en peso
con relacién al resto de la composicidén, suficiente para tonar el
dispositivo wvisible a los rayos X, estando preferiblemente su
contenido comprendido entre 0,1% y 2% en peso.

Una segunda finalidad de la presente invencidén es el uso de
dicha composicién en 1la fabricacién de un dispositivo de
administracidén prolongada de hormonas al cuerpo humano, por
ejemplo por implante subcutéaneo, o un inserto en el cuerpo humano

que actue como una glandula artificial.



Otra finalidad de 1la 1invencidén son dispositivos de
administracién prolongada de hormonas al cuerpo  humano,
caracterizados por comprender una composiciédn gque contiene una
matriz polimérica como la descrita.

El dispositivo de administracién de la invencidén puede estar
también optativamente dotado de un envoltorio, para aumentar el
contrel de la velocidad de liberacién del principio activo. Este
envoltorio puede ser del mismo material que la matriz polimérica,
0o de material diferente. Los expertos en la técnica sabran
dimensional este envoltorio, kasados en los datos disponibles en
el estado de la técnica.

El dispositivo de administracién de la invencidn puede tener
geometrias variadas, tales como bandas de secciones transversales
variadas, bastones, cilindros y tubeos esféricos, preferiblemente
tubos esféricos. Particularmente, tiene la forma de un bastén de
l a 12 cm de largo, preferiblemente de 2 a 4 cm y de
aproximadamente 0,3 a 10 mm de didmetro, preferiblemente 2 a 4
mm.

Otra finalidad de 1la presente invencién es un proceso de
produccién del dispositivo para la administracidén prolongada de
hormonas en el cuerpo humano. Dicho proceso comprende las etapas
de:

(i) Mezclar uno o mas polimeros biocompatibles, no
sustancialmente biodegradables con una o mds hormonas, y aditivos
s1 los hubiera;

{(ii) Moldear en frio dicha mezcla, en la forma deseada;

(iii) Desmoldar en frio;

(iv) envasar el producto obtenido
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(v} exponer el productc envasado a radiacién i1onizante
suficiente para reticular el polimero y esterilizar el producto
envasado.

Se utiliza particularmente radiacién gama o© haz de
electrones.

Una de las ventajas de irradiar el producto ya envasado es
el hecho de que se obtienen concomitantemente la reticulacién del
material polimérico que compone la matriz polimérica, vy la
esterilizacién del dispositivo de la invencidn ya envasado.

Dentro de 1las alternativas de realizacidén, hay etapas
optativas que pueden formar parte del proceso de la ainvencién,
por ejemplo:

- exponer la mezcla moldeada de la etapa (ii) mencionada a
radiacién ionizante, para pre-reticularla y vya iniciar 1la
esterilizacién;

~ después del desmolde de 1la etapa (iil), revestir el
material con un envoltorio, particularmente de material
pelimérico biocompatible, optativamente con el mismo material
polimérico del punto (i).

De forma particular, el polimero del punte (i) y el
envoltorio optativo son de poliorganosiloxano, mas
particularmente polidimetilsiloxano.

También otra finalidad de la presente invencién es un método
de tratamiento de condiciones o disfunciones del cuerpo humano,
caracterizado porque utiliza =21 dispositive obtenido segin el
proceso descrito mids arriba, particularmente como implante
subcutdneo. El dispositivo de 1la invencién también puede
utilizarse en el tratamiento de condiciones o disfunciones en

forma de un inserto anal, vaginal, oral, nasal, o cualquier otro.



A continuacién se presenta un ejemplo de utilizacién del
dispositivo de la invencidén, sin que esto implique limitacién
alguna aparte de las contenidas en las reivindicaciones anexas.

Ejemplo

Ensayo In Vivo

Se preparan implantes, de forma cilindrica, con un diémetro
de 2 mm y 20 mm de largo constituidos por polidimetilsiloxano, 50
mg de 17B-estradiol y sulfato de bario como radio-marcador. Para
inyectar los implantes, se utilizaron Jjeringas descartables
heparinizadas Crestar® dado gue la sangre debe ser obtenida por
la puncidén venosa con una aguja de 25x8.

Se inyecté en un mamifero, por via subcutédnea, un implante
en la regidén dorsal superior, entre las paletas para facilitar la
aplicacidén, esta regién fue depilada.

Se recolectan muestras de sangre del mamifero algunos dias
antes de la colocacién del implante y por un periodo de
aproximadamente 17 dias después de la colocacién del mismo.
Después de este periodo se recogieron 10 muestras mds con un
intervalo semanal, como se +ve en la Figura 1. La muestra
recolectada antes de la colocacién del implante sirve para
confirmar la inexistencia de estradiol circulante.

Las muestras recolectades fueron centrifugadas a 1000
revoluciones durante 5 minutos. Se separdé el sobrenadante
(plasma) y se gquardd a -20°C en tubos Eppendorf hasta la
realizacién de los ensayos. Luego, se graficaron los resultados
de las muestras correspondientas a las medias de liberacién de
17-B-estradiol durante el periodo de ensayo, como se ve en la

Figura 2.

10
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1. Composicién para la administracidén prolongada de

REIVINDICACIONES

hormonas, CARACTERIZADA por comprender una matriz de polimero
bioccompatible, no biodegradable, reticulada por radiacién
ionizante, teniendo dicha matriz una o més hormonas dispersas
en ella.

2. Una composicidén, de acuerdo con la reivindicacién 1,
CARACTERIZADA porque dicho polimero biocompatible es
seleccionado entre 1los poliorganosiloxanos, particularmente
los polidialquilsiloxanos como los polidimetilsiloxanos, y el
etileno-acetato de vinilo.

3. Una composicidén, de acuerdo con la reivindicacidén 1,
CARACTERIZADA porque dicha hormena es farmacéuticamente
aceptable, capaz de ser administrada por difusién de forma
prolongada dispersa en dicha matriz polimérica.

4. Una composicidén, de acuerdo con la reivindicacién 1,
CARACTERIZADA porque dicha hormona es seleccionada entre 1los
estrbégenos.

5. Una composicién, de acuerdo con 1la reivindicacién 1,
CARACTERIZADA porgque dicha hormona es un estrégeno,
particularmente el beta-estradiol.

6. Una composicién, de acuerdo con la reivindicacién 1,
CARACTERIZADA porque contiene hasta aproximadamente 80% en
peso de cargas inertes.

7. Una composicidn, de acuerdo con la reivindicacidén 1,
CARACTERIZADA porque contiene un marcador radio-opaco,
particularmente mas de 0,1% en peso, mds particularmente entre

0,1% y 2%.

11
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8. Uso de una composicidé4n de acuerdo con cualquiera de las
reivindicaciones 1 a 7, CARACTERIZADO por estar involucrado en
la fabricacién de un dispositivo de administracién prolongada
de hormonas al cuerpo humanc.

9. Usc, de acuerdo con la reivindicacién 8, CARACTERIZADO
porque dicho dispositivo es un implante subcuténeo.

10. Dispositivo de administracién prolongada de hormonas al
cuerpo humano, CARACTERIZADO por comprender una composicién de
acuerdo con una de las reivindicaciones 1 a 7.

11. Un dispositivo de acuerdo con la reivindicacién 10,
CARACTERIZADO porque tiene un envoltorio, del mismo material
de dicha matriz polimérica, o de un material diferente.

12. Un dispositivo de acuerdo con 1la reivindicacién 10,
CARACTERIZADO porgue dicho dispositivoe tiene una geometria
seleccionada entre bandas, bastones, cilindros o tubos.

13. Un dispositivoe de acuerdo con la reivindicacién 12,
CARACTERIZADO porque dicho dispositivo tiene la forma de un
tubo.

14. Un dispositivo, de a&acuerdo con la reivindicacién 12,
CARACTERIZADO porque dicho dispositivo tiene la forma de un
bastdén de aproximadamente 1 cm a aproximadamente 12 cm de
largo, y de aproximadamente 0,3 mm a aproximadamente 10 m de
diametro.

15. Un dispositivo, de acuerdo con la reivindicacién 14,
CARACTERIZADO porgue dicho dispositivo tiene la forma de un
bastén de aproximadamente 1 cm a aproximadamente 4 cm de
largo, y de aproximadamente 2 mm a aproximadamente 4 mm de

didmetro.

12



16. Un proceso para la produccién de un dispositivo para la
administracién prolongada de hormonas al cuerpo humano, de
acuerdo con una de las reivindicaciones 10 a 15, CARACTERIZADO
por comprender las etapas de (i) mezclar uno o més polimeros
biocompatibles, no sustancialmente biodegradables con una o
mas hormonas, y aditivos, si los hubiera; (ii) moldear en frio
dicha mezcla, en la forma deseada: (iii) desmoldar en frio;
(iv) envasar el producto obtenide; (v) exponer el preducto
envasado a radiacién ionizante suficiente para reticular el
polimero y esterilizar el producto embalado.

17. Un proceso de acusrdo con la reivandicacién 16,
CARACTERIZADO porque dicha radiacién ionizante es seleccionada
entre radiacidén gama y haz de electrones.

18. Un proceso de acuerde con la reivindicacién 16,
CARACTERIZADO porque, después de la etapa (1i) de moldeo de la
mezcla en frio, se expone la mezcla a radiacidén ionizante.

19. Un proceso de acuerdo <con 1la reivindicacién 16,
CARACTERIZADO porque, después de la etapa (iii) de desmolde en
frio, se reviste el material con un envoltorio,
particularmente de material peolimérico biocompatible,
optativamente el mismo material polimérico de (i).

20. Método para el tratamiento de condiciones o disfunciones
del cuerpo humano, CARACTERIZADO por ser efectuado por la
insercién y mantenimiento de la composicidédn segiin una de las
reivindicaciones 1 a 8 en el interior del cuerpo humano
durante un tiempo suficientze para que dicha hormona sea
administrada de forma adecuada al cuerpo.

21. Un método para el tratamiento de condiciones o

disfunciones del cuerpo humano, CARACTERIZADO por la insercién

13
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y mantenimiento del dispositivo de acuerdo con una de las
reivindicaciones 10 a 15, en el interior del cuerpo humano
durante un tiempo suficiente para gue dicha hormona sea

administrada en forma adecuada al cuerpo.

pp. BIOLAB SANUS FARMACEUTICA LTDA
P-7183-Q

Santiago, Chile, Febrero de 2006.
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“ Hormone delayed release composition on the basls of polyorganosiloxanes or
ethylene vinyl acstate resp. process for its manufacture, »

FIELD OF THE INVENTION
The present invention refers to an improvement in hormone delayed

release compositions within the human body, more particularly to a non-

biodegradable biocompatible composition comprising a polymeric matrix

crosslinked by ionizing radiation wherein a hormone is dispersed. In other aspects,

the present invention refers to the use of said composition to obtain a hormone

delayed release device, to the process for the manufacture of said davice, and o a

method for the treatment of conditions or dysfunctions of the human body.
BACKGROUND THE II:IVENTION

Means for the controlled release of drugs within the human body
are known, in which active principles and phamaceutical preparations are
mixed with pharmaceutically appropriate vehicles and inserted in the patient
bodies. While in the organism, the vahicle disintegrates or slowly biodegrades,
allowing slow drug release. However, currently used vehicles not always
correspond to satisfactory biotogical and pharmaceutical results. This is not the
case of the present invention.

Another common mean to obtain delayed release I1s to
encapsulate the active principle with biodegradable coatings, such as cellulose
derivatives, starches and polysaccharides, a technical widely used for the
analgesics controlled release. However, sald encapsulated drug presents
problems for its use, such as difficulty to be located within the body and
removed - for example, in case of allergic reactions - besides the difficulty of
obtaining an appropriate distribution of the coating thickness (in order to provide

the desired release) and the latency period of the coated agent in the

2
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gastrointestinal treat is relatively short, causing low efficacy of its use for
delayed release. This i1s not the case of the present invention.

US 3,279,998 refers to a slow drug release device, typically a
gilicon rubber matrix, i.e., a high or room temperature wvulcanized
organopolysiloxane (called RTV, “Room Temperature Vulcanizing”), wherein
the drug is dispersed.

US 3,948,254 refers to a vehicle containing a drug and an outside
layer for said vehicle, both permeable to the passage of the drug to be released.
The rate of passage of the drug through the outside layer is lower than the rate
of passage of the drug through the sclid vehicle, by diffusion. The vehicle is
typically a polyorganosiloxane, obtained by traditional processes.

US 4,957,119 refers to an implant of polymeric materia! for siow
releasing of a contraceptive agent. The polymeric material is made of a core
and an outside layer, both made of ethviene/vinyl acetate copolymer, separated
by a membrane. The device is obtained by coextrusion, and therefore, under
high temperature.

US 6,117,442 refers to a controlled rate release device for a
therapeutically active agent, compriging a core of fiuorinated siloxane (3,3,3-
tnfluoropropyl groups linked to the silicon atoms of the siloxane group) and an
elasiomeric covering membrane. The device Is obtained by traditional
processes.

It can be verified in the prior art that, no matter the way on how the
material acting as a matrix is placed to release the drug dispersed therein, Its
polymerization or crosslinking is always carried out hot or catalytically in the
presence of solvents. In any of these alternatives, there is loss to the
performance of the drug dispenser, i.e.:

- when heat is involved in crosslinking, there Is a higher
degradation of the polymer or of the active principle dispersed therein;



10

15

20

25

WO 2006/02684H PCT/BR20053/000183

- in case of catalytic crosslinking, there I1s a higher contamination
by solvents and catalysts eventually retained in the polymer, thus requiring later
purification stages.

Therefore, catalytic sysiems crosslinkable polymers in the
presence of solvents or under high temperatures, suffer loss of their mechanic
and chemical properties, additionally generating oligomers which damage their
use for subcutaneous application.

The present invention provides a polymeric matrix and a device
which are less susceptible to the problems of the prior art, in a simple way and
with an advantageous cost-benefit ratio. This is due to the use of ionizing
radiation to crosslink the polymer acting as a matrix for the hormone controlled
release to be released, not depending on high temperatures, or the presence of
cat‘alysts or solvents. The cold cure or crosslinking of polymeric materials by
means of the use of ionizing radiation is advantageous since it does not depend
on the presence of catalysts or additives and may be made under any
temperature. The lack of catalysts and chemical initiators assures to obtain
much purer products not requirlng expensive purification stages, besides
avoiding the risk of local overheating causing strong polymer degradation,
which could generate toxic byproducts (A. Bhattacharya, Radiation and
Industrial Polymers, Prog. Polym. Sci. 25 (2000) pages 371-401). Furthermore,
hormones are not submitted to inactivation or decomposition temperatures, thus
preserving their potential of action and avoiding the formation of toxic
byproducts.

The dosage regimen for the hormones contained in the devices of
the present invention vares acccrding to known factors, such as the
phamacodynamic characteristics of the particular agent; the species, age, sex,
heaith, medical conditions, and weight of the patient; the nature and extent of

the symptoms; the sort of concurrent treatment; and the desired effect. A
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physician knows how to determine and prescribe the quantity and efficient rate
of releasing of the hormone to be administered to the patient.

lonizing radiation as usad in the invention, typically gamma
radiation or beam of electrons, fully penetrates in the body of the polymeric
matrix, Just reacting with electrons, not providing the formation of isotopes. It
can be verified that the use of other types of radiation, like UV, provide
substantially surface polymerization and are not an object of the present
invention. The base polymer of the polymeric matrix is purer, not requiring
expensive punfication stages.

The present invention therefore refers to a hormone delayed
release composition, characterized in that it comprises a non-blodegradable
biocompatible polymer matrix, crosslinked by ionizing radiation, wherein said
matrix comprises one or more hormones dispersed therein.

In another aspect, the invention refers to the use of said
composition characterized in that it is for the manufacture of a device for
hormones controlled release within the human body.

The present invention also refers to a method for the treatment of
conditions or dysfunctions, characterized in that it is by inserting and
maintaining said composition inside the human body for enough time for said
hormone to be delayed released within the body.

DESCRIPTION OF THE INVENTION

A first object of the present invention is a hormone delayed
release composition characterized in that it comprises (1) a non-biodegradable
blocompatible polymeric matrix, crosslinked by means of ionizing radiation, and
(2} a hormone dispersed in said polymeric matrix. This composition makes use
of the diffusion phenomenon, according fo which an active pnnciple
migrates through the polymeric matrix under delayed and/or controlled

rate.
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The polymeric matrix of the present invention may comprise any
substantially non-biodegradable biocompatible polymer of natural or synthetic
origin. As known by a person skilled in the art, polymers with high molecular
mass are generally biocompatible due to their chemical inertia. Said matrix
provides important chemical and mechanical properties and allows optimized
diffusion of the active principle contained therein to the site of absorption inside
the user body. As biocompatible polymers, polyorganosiloxanes in general,
particularly polydialkylsiloxanes, such as polydimethylsifoxanes and EVA
(ethylene and vinyl acetate copolymer) can be recited, with no exclusion of any
other, provided it is crosslinkable by ionizing radiation.

The hommones which may be used by the invention are
pharmaceutically acceptable ones, which may be delayed released, being
dispersed within the polymeric matrix. They may be available under liquid or
solid form, and the latter one is preferred. A particular example, are estrogens,
efficient for the treatment of existing conditions in the animal body, particularly
humans, or in the body fluids. The hormone releasing rate will depend on the
affinity of each matrix-active principle set, wherein the release rate of each set
should be verified, as the known by a person skilled in the art. The hormone
may be loaded to the matrix until a limit concentration allowing its crosslinking
and until the obtainment of appropriated mechanical properties. These limits,
therefore, depend on each matrix and each active principle, as determined by a
person skilled in the art.

Particularly, the hormone is an estrogen used, for example, for
homoene reposition, vaginitis treatment, prostate cancer therapy and some
cases of breast cancer, or as a contraceptive. B-estradio! is particularly used.

The composition of the present invention may also comprise other
ingredients, such as inert fillers present in the polymeric matrix, under values of
up to about 80% by weight.

[+
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The composition of the present invention may also optionally
comprise a radio-opaque marker, i.e. visible to X-ray, in order to facilitate its
location, e.g. when used in implant, In case its location is required after
accidental migration from the site of placement. The marker may be any
compound known in the art, e.g. barium sulfate. The amount of barium sulfate is
particuladly of more than 0.1% by weight in relation to the rest of the

composition, which is enough to make the device visible to X-ray, preferably

- between 0 1% and 2% by weight.

A second object of the present invention is the use of said
composition for the manufacture of a hormone delayed release device within
the human body, e.g. by subcutaneous implantation, or an insert to the human
body acting as an artificial gland.

Another object of the present invention is hormone delayed
release devices within the human body, which comprise the composition
containing the polymeric matrix as disclosed.

The release device of the present invention may also optionally
comprise an outslde layer to improve the control of the active principle release
rate. Such outside layer may be made of the same material as the polymeric
matrix, or a different material. A person skilled in the art knows how to establish
the measurements of said outside layer, based on available data in the prior art.

The release device of the present invention may present various
geometries, such as bands with various crosswise sections, sticks, cylinders
and spherical tubses, preferably spherical tubes. It has particularly the shape of &
1-12 cm long stick, preferably 2 to 4 cm and about 0.3 to 10 mm diameter,
preferably 2 to 4 mm.

Another object of the present invention is a process for the
manufacture of a device for hormone delayed release within the human body.

Said process comprises the steps of:

26
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(i) Mixing one or more substantially non-biodegradable
biocompatible polymers with one or more hormones and
additives, if any;

(i)  Cold molding said rixture into the desired shape;

()  Cold de-molding;

(v)  Packing the obtained product:

(v}  Exposing the packed product to enough ionizing radlation to
crosslink the polymer and sterilize the packed product.

Gamma radiation or beam of electrons is particularly used.

One of the advantages of irradiating the already packed product is
the fact that the polymeric material composing the polymeric matrix is
crosslinked simultaneously to the sterilization of the already packed device of
the present invention.

Within embodiment alternatives, there are optional steps which
may be a part of the process of the invention, such as:

- 1o expose the molded mixture of step (i) above to lonizing
radiation, for previous crosslinking and to already start sterilization:

- after demolding of step (iii), coat the material with an outside
layer, particularly of biocompatible polymeric matenal, optionally with the same
polymeric material of itam (j).

Particularly, the polymer of item (i} and the optional outside layer
are made of polyorganosiloxane, more particularly polydimethylsiloxane.

A further object of the present invention Is a method for the
treatment of conditions or dysfunctions cf the human body, characterized in that
it uses the device as obtalned according to the process described above,
particularly as a subcutaneous implant. The device of the invention may also be
used for the treatment of conditions or dysfunctions as an anal, vaginal, oral,

nasal or any other insert.
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Below an example of use of the device of the present invention is
presented, but its mention does not bring any limitation than the cnes presented
in the claims as further disclosed below.

EXAMPLE
IN vivoTEST

Cylindrically-shaped implants with 2 mm diameter and 20 mm long
constituted by polydimethylslloxane, 5C mg of 17 g-estradlol and barium sulfate
as the radio marker were prepared. For implant injection, Crastar®
dischargeable heparinized syringes were used, and the blood should be
obtained by means of venous puncture with a 25 x 8 needle.

An implant was subcutaneously injected in a mammal into its
upper dorsal region, between pallets 1o facliitate application. That region was
depilated.

Samples of blood from the mammal were collected a few days
before Iinserting the implant and for a period of about 17 days after its
placement. After this period, ten other samples were collected within weekly
intervals. The sample as collected before the pilacement of the implant serves to

confirm the non-existence of circulating estradiol.
ovarectorny placement

l of the implant withdrawal

l l

'post-surgarv III]IIIIIIIIIIIIIII (N I A O
o

dally collection weekly collection
The collected samples were centrifuged at 1000 rotations for 5
minutes. Supernatant (plasma) was separated and stocked at -20°C in
Eppendorf tubes until assays were made. Subsequently, resuits of the samples
corresponding to the average release of 17-f-estradiol during the assay period
were plotted in a graph.
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CLAMS

1. HORMONE DELAYED RELEASE COMPOSITION,
characterized in that it comprises a ncn-biodegradable biocompatible polymer
matrix, crosslinked by ionizing radiation, wherein sald matrix comprises one or
more hormones dispersed therein.

2. COMPOSITION, according to Claim 1, characterized in that
said biocompatible polymer is chosen from polyorganosiloxanes, particularly
polydialkylsiloxanes, such as polydimethylsiloxanes, and ethylene-vinyl acetate
copolymaer.

3. COMPOSITION, according te Claim 1, characterized in that
said hommone is phamaceutically acceptable, able to be delayed released by
diffusion being dispersed within said polymeric matrix.

4. COMPOSITION, according to Claim 1, characterized in that
said hormone is chosen among estrogens.

5. COMPOSITION, according to Claim 1, characterized in that
said hormone is an estrogen, particulasty p-estradiol.

6. COMPOSITION, according to Claim 1, characterized in that
it contains up to about 80% by weight of inert filiers.

7. COMPOSITION, eccording to Claim 1, characterized in that
it contains a radio-opaque marker, particulasly above 0.1% by weight, more
particularly between 0.1% and 2%.

8. USE OF THE COMPOSITION, as described in Claims 1 to
7, characterized in that it Is for the manufacture of a hormone delayed release
device within the human body.

9. USE, according to Claim 8, characterized (n that sald device
is a subcutaneous implant.

10. HORMONE DELAYED RELEASE DEVICE, within -the

human body, characterized in that it comprises the composition described

9
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Claims 1 to 7.

11. DEVICE, according to Claim 10, characterized in that it
comprises an outside layer made of the same material of said polymeric matrix,
or of a different material.

12. DEVICE, according to Claim 10, characterized in that said
device presents geometry chosen from bands, sticks, cylinders or tubes.

13.  DEVICE, according to Claim 12, characterized in that said
device has the shape of a tube.

14, DEVICE, according to claim 12, characterized in that said
device has the shape of an about 1 cm 10 about 12 cm long stick with about 0.3
mm to about 10 mm diameter.

15. DEVICE, according to claim 14, characterized in that said
device has the shape of an about 1 cm to about 4 cm long stick with about 2
mm to about 4 mm diameter.

16. PROCESS FOR THE MANUFACTURE OF HORMONE
DELAYED RELEASE DEVICE, within the human body, as described in Claims
10 to 15, characterized in that it comprises the steps of (i) mixing one ore more
substantially non-biodegradable biocompatible polymers with one or more
hormones and additives, i any; (i) cold molding said mixture into the desired
shape; (lif} cold de-molding; (iv) packing the obtained product; {v) exposing the
packed product to enough ionizing radiation to crosslink the polymer and
sterilize the packed product.

17. PROCESS, according to Claim 16, characterized in that said
ionizing radiation is chosen between gamma radiation and beam of electrons.

18. PROCESS, according to Claim 16, characterized in that
after the step (ii) of cold molding the mixture, the mixture is exposed to ionizing
radiation. |

19. PROCESS, according to Claim 16, characterized in that

10
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after the step (iif) of cold demolding, rhe material is coated with an outside layer,
particularly of biocompatible polymeric material, optionally the same polymeric
material of item (i).

20. METHOD FOR THE TREATMENT OF CONDITIONS OR
DYSFUNCTIONS, of the human body, characterized in that it I1s by inserting and
maintaining the composition as described in Claims 1 to 8, inside the human body
for enough time for said hormone to be appropriately released within the body.

21. METHOD FOR THE TREATMENT OF CONDITIONS OR
DYSFUNCTIONS, of the human body, characterized in that it is by inserting and
maintaining the device as described in Claims 10 to 15, inside the human body

for enough time for said hormone to be appropriately released within the body.

1
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International Prelirunary Examuning Authority ("IPEA™) except that this does not apply where the applicant chooses an
Autharity other than this one to be the [PBA and the chosen IPEA has notified the International Burenu under Rule 66 1bis(h)
that written opinions of this International Searching Autharity will not be 5o considered

IF this gpinion is, as provided above, considered to be a writien opinion of the IPEA, the epplican! is invited to submat to the
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the dote of mailing
of Form PCT/ISA/220 or before the expimtion of 22 months from the priority date, whichever expires later.

For further options, sce Form PCT/ISA/220

3. For further detasls, see notes to Form PCT/ISA/220,

Name and maling address of the ISA7 AT Authorized officer
Austrlan Patent Office KRENN M,
Dresdner Strafie 87, A-1200 Vienna
Facsimile No. +43 / 1 1534 24 1 535 Telephone No. #43 / 1/ 534 24 / 435

Form PCTASAJ237 (cover sheet) (January 2004)
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Continuation No. |
Basls of the opinion
1. With regard to the language, this opinion has been established on the basis of

Continuation No. lli:

Non-establishment of opinlon with regard to
novelty, inventive step and Industrial applicability

The quaestions whether the claimed invention appears to be novel, to involve an inventive step
(to be non obvious), or to be industrially applicable have not been examined In respect of the
said claims Nos. 3, 8, 9, 20, 21 because sald claims Nos. 20, 21 relate (o the following
subject matter which does not require an intemational preliminary examination (specify):

Commonly, if claims are directed to a therapeutic method of treatment of the human/animal
body, an examination is carried out and bases on the alleged effects of the composition.
However, claims 20 and 21 do not refer to concrate technical features, e.g. a certain disease
state making an examination reasonable.;

the description, claims or drawings (particular elements indicated below) or said claims Nos.
3, 8, 9 are so unclear that no meaningful opinion could be formed (specify):

Claim 3 does not contain any concrete technical features.
The wording of claims 8 and 9 does not corespond to that requirad for second medical use
claims (Use of composition X for the manufacture of a medicament for treating Y); thus it is
not clear, for what protection is sought for in said claims.;

no intemational search report has been established for said claims Nos. 3, 8, 9, 20, 21

Continuation No. V

Reasoned statement under Rule 43bis.1{a)(l) with regard to novelty, inventive step
or industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Cilaims — YES
Claims 1, 2, 4-7, 10-19 NO

Inventive step (IS) Claims e~ YES
Claims 1, 2, 4-7, 10-19 NO

Industrial applicabllity (IA) Claims 1, 2, 4-7, 10-18 YES

Form PCT/1SA/237 (contimuation (0)) (January 2004)
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Claims w— N

2. Citations and explanations:

US 2004/0009222 A1 describes implantable drug detivery devices comprising an inner
steroid-containing core and an outer polymeric skin, e.g. ethylene vinyl acetate. Curing of the
polymeric material is preferably effectuated by radiation to prevent the active agent from
damage.

The subject matter of US 4012497 A is an optionally coated sustained release pharmaceutical
composition for steroids, e.g. ethinylestradiol on the basis of organopolysiloxane. The
composition may additionally contain barium sulphate to improve X-ray localization in the
body.

EP 870704 A1 refers to a silicone core long term androgen delivery implant additionally
providing a coating of ethylene vinyl acetate. The implant is preferably in the form of a hollow
cylinder.

In respect to the above cited documents claims 1, 2, 4-7 and 10-19 is neither new nor
inventive. The manufacturing process described in claims 16-19 is only anticipated by US
2004/0009222 A1, which is the only document referring to a curing process by radiation.

Industrial applicability is given for claims 1, 2, 4-7 and 10-18.

Claims 3, 8, 9, 20, 21: see "Certain claims were unsearchabite”.

Continuation No. Vii:
Certain defects in the international application

The following defacts in the form or contentis of the international application have been noted:

The non-biodegradable blocompatible polymer (claim 1) Is considered to be an essential
feature of the prasent invention; thus it needs to be specified in a structural manner.
"Crosslinked by ionizing radiation..” (claim 1) represents a process step, which is not suitable
for characterizing a product. Consequently, said feature was not considered in establishing
the present repon.

The formulation “..within the human body..* (claim 10) should be deleted, because protection
can only be saught for a product and not for the target area in the human body.

The formulation “..or a different material.” (claim 11) is insufficiently precise. It should be
either specified or deleted.

The term "about™ may not be used in connection with numericatl ranges (claims 14,15).

Farm PCT/ISA237 {continuation (0)) {Janunry 2004}
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INTERNATIONAL SEARCH REFORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or sgent’s file reference FOR FURTHER see Form PCTASA/220
1046-0005 ACTION as well as, where applicable, item 5 below.
Intemnational application No. International fiting date (daymonth/year) (Earliest) Priority Date fdaymonthiyenr)
PCT/BR 2005/000183 9 Sepiember 2005 (09.09.2005) 9 Sepilember 2004 (09.09.2004)

Apphcant
BIOLAB SANUS FARMACEUTICA LTDA.

This international search report has been prepared by this International Searchmg Authority and is trangmitted to the appheant
eccording to Article 18, A copy is being transmitted 10 the Inleraational Bureau,
This international search report consists of a total of _ S __ sheets.

(| It 13 also accompanied by a copy of cach prior ant document erted 1 this report.

1. Basls of the report

a \Vimrep:dmtlu: Ianguage, the international search was camed out on the bams of the intematronal application wn the
language in which 1t was filed, unless otherwise indicared under this item.

[ ‘The mtermanonal search was carried out on the basts of s transtahon of the nternational npphumn furnished
to this Authority (Rule 23.1(b)).

». O wih regard 1o any nuckcotlde and/or amino scid sequence disclosed in the internatianel spplicanon, see
contmuation of this first shest

2 Certain clalms were found unsearchable (see contimation of this first sheet)

3. O Unity of invention Is lacking (see contmuntion of thes first sheet)
4, With regard to the title,

O ihe text is npproved es submitted by the applicant.
the text has been estoblished by this Authority to read as follows:

Hormone delayed release composition on the basis of polyorganosiloxanes or
ethylene vinyl acetate resp. process for its manufacture.

5. With regard o the abstract,
O e texeis approved as submitted by the applicant.

the text has been established, according to Rule 38.2(b), by this Authority s it appears 1n the continuation of this first

sheet. The applicant may, within one month from the date of mailing of this miernational search report, submnt
comment= to this Authority.

& With regard to the drawIngs,
a the figure of the drawings to be published with the abstract is Figure No. __

O suggesied by the applicant,

3 as sclected by this Authority, beceuse the applicant failed to suggest 8 figure.

3 as selected by this Authority, because this figure bettes characterizes the invention.
b. [ none of the figures is to be published with the abstract.

Farm PCT/ISA/210 (first sheet) (January 2004)



* INTERNATIONAL SEARCH REPORT Intrrnational spplication No.
PCT/BR 2005/000183

Continuation of first sheet

Continuation No.ll:
Observations where certain claims were found unsearchable

(Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain dalms under
Article 17(2)(a) for the following reasons:

Claims Nos.: 20, 21 because they relate to subject matter not required to be searched by this
Authority, namely:

Commonly, if claims are directed to a therapeutic method of treatment of the human/animatl
body, a search is carried out and bases on the alleged effects of the composition. However,
claims 20 and 21 do not refer to concrete technical features, e.g. a certain disease state
making a search reasonable.

Claims Nos.: 3, 8, 9 because they relate to parts of the international application that do not
comply with the prescribed requirements to such an extent that no meaningful international
search can be carried out, specifically:

Claim 3 does not contain any concrete technical features.
The wording of claims 8 and 9 does not comespond to that required for second medical use

claims (Use of composition X for the manufacture of a medicament for treating Y); thus it is
not clear, for what protection is sought for in said claims,

Continuation No. IV:

Toxt of the abstract

{Continuation of item 5 of the first sheet)

"Hormone delayed release compaosition, use of the composition, hormone delayed release
device, process for the manufacture of hormone delayed release device and methods for the
treatment of conditions or dysfunctions®

The present invention refers to a hormone delayed release composition within the human
body, more particularly to a non-biodegradable blocompatible composition comprising a

Form PCT/I5A/210 {continuation of first sheet (0)) (fanuary 2004)



INTERNATIONAL SEARCH REPORT Intemationsl epplieation No.
PCT/BR 2005000183
polymer matrix selected from the group of polyorgonomiloxones or ethylene vinyl occtate
crosslinked by lonizing radiation wherein a hormone Is dispersed. In other aspects, the
present invention refers to the use of said composition to obtain hormone delayed release
device, to the process for the manufacture of'ssid device and to a method for the treatment of
conditions or dysfunctions of the human body.

Form PCT/ISA/210 (continuation of first sheet (0)) (January 2004)
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International application No,
PCT/BR 2005/000183

A. CLASSIFICATION OF SUBJECT MATTER.
IPCT: AB1K 9/02

Aceording to Entermational Putent Classification (IPC) or to both national classification and IPC

B FIELDS SEARCHED

Minimum documenstation searched (classification system followed by classifiention symbols)

IPCT: ABIK

Documentation searched other than minimum documentation to the exrem that such documents are included in the flelds searched

Elecuronic datn base consulted during the intemational search (name of data base and, where practicable, search terms used)

EPODOC, PAJ

C DOCUMENTS CONSIDERED TO BB RELEVANT

Category* Citation of document, with indication, where sppropriate, of the relevant passages Relevant to caim No.
X US 2004/0009222 A1 (CHOU at al.) 15 January 2004 1.2,6, 1019
{15.01.2004)

paragraphes [0012]) and [0025], claims.

X US 4012497 A (SCHOPFLIN) ‘|5 March 1977 (15.03.1977) 1, 2, 4-7, 10-12,
the whole docurnent. 14, 15
X EP 0970704 At (THE POPULATION COUNCIL, INC.) 1,2, 6, 10-15

12 January 2000 (12.01.2000)
the whole document.

] Funther doaments are listed in the continuation of Box C.

Sec patent family annex.

¢ Special eategones of cited documenis:

“A” docoment definng the general state of the art which is not considered
m be of particuiar relevance

“E™ carber appheation or patenl but published on or sfier the inemacional
fiting date

“L" docunwent which may throw doubts on prionty chim(s) or which
cicd to establuh the publicstion date of snother cistion or other

“T~ fater document publishad after the intenaztioms] filing date or
priority date and not in conflict wich the spplicatton but eited
o anderstind the principle or theory underlying the mvention

K™ document of pardeular relevance; the chimed invenoon
cannat be considered novel or carmat be considered to uvalve
an inventive step when the docurment is taken slone

"¥" document of particulsr relevance; the chumed mvention

special renson (x4 specifiod) cznnot be consudened to involve an mventive step when the
=0" docurnent refemng 0 an ol diclosure, ose, exhibition or other document i combined with ont or more other jfuch

means documenty, such combimation being obvious 1o 3 person
"I document publithed pror tn the international filing date but tater than shilled wn the an

the pnority date chimed ' *&" docutnent member of the same pateat farmly
Date of the actunl completion of the intemstional search Date of mailing of the intemnational search repon

5 December 2005 (05.12.2005) 20 December 2005 (20.12.2005)
Name and mailing address of the 1ISA/ AT Axthorized officer
Austrian Patent Office KRENN M.
Dresdner Strafle 87, A-1200 Vienna

Facsimle No. +43 / 1 /534 24 /1 535 Telephone No. +43 /1 /534 24 / 435

Form PCT/ISA/210 (second shéwt) (Ianuary 2004)
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' Informarion on patenr famdy members PCT/BR 2005/000183
Patend document citad Publication Potont famlly Puhileation

in seanch report date meamber(s) date
EP A 970704 PT T 2707047 2003-01-31
JP A 2000044489 2000-02-15
WU A3 9902235 2002-01-28
BS T3 21862907 2003-05-01
EF AL 0970704 2000-01-12
DR T3 9707047 2003-01-20

TS A 20040005292 — nana

OF A d0TIAY7 JP A 51061418 1976-05-28
ZA A 7306082 1976-09-29
PL Al 183556 1978-04-24
NL A 7511244 1976-03-26
FR Al 228589% 1976-04-23
[+ 4 A 420173 1976-03-25

Form PCT/15A/210 {patent family anaex} (July 1993; reprit Jamury 2004)
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