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Re: Expediente No. 05.102.559

Solicitud de patente de invenclén titulada: “METODOS Y COMPOSICIONES
FARMACEUTICAS PARA LA OBTENCION CONFIABLE DE NIVELES
ACEPTABLES DE TESTOSTERONA EN SUERO”.

Solicitante: SCHERING AKTIENGESELLSCHAFT.

RESPUESTA A LA OPOSICION NOTIFICADA POR FIJACION EN LISTA No. 108
DE FECHA 30 DE MARZO DE 2007, OFICIO No. 3879

J. IAN RAISBECK, mayor de edad y vecino de Bogotd, identificado tal como aparece al pie de
mi firma, en mi cardcter de apoderado de la sociedad solicitante, me permito manifestar lo
siguiente ante la oposicién interpuesta por la Dra. Laura Catalina Silva Barrera, actuando como
apoderada de la sociedad PROCAPS S.A.:

1. En primer lugar y con el &énimo de brindar mayor claridad a la materia reivindicada, me
permito presentar un Capitulo Reivindicatorio Modificado que reemplaza en su totalidad el
Capftulo Reivindicatorio Modificado allegado mediante mi memorial del 20-03-2007. Para tal
efecto, adjunto un recibo de pago que cubre la tasa de modificacién correspondiente.

El Capitulo Reivindicatorio Modificado, compuesto por 7 reivindicaciones, incluye las
siguientes modificaciones:

- Se limita el alcance de la reivindicacién principal a los alcanoatos Co-Cis.

- Se eliminaron las antiguas Reivindicaciones 8 a 18.
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Valga anotar que las anteriores modificaciones en ningdn momento corresponden a una
ampliacién de la materia originalmente revelada por la presente solicitud, por el contrario, el
Capitulo Reivindicatorio Modificado es una franca limitacién de lo originalmente reclamado,
cumpliendo asf con lo dispuesto por el Articulo 34 de la Decisién 486.

2. a- El Oponente argumenta en su memorial del 27 de febrero de 2007, que las
Reivindicaciones 7 a 29 se refieren a usos y métodos de tratamiento, por lo que corresponderian a
materia no patentable.

b- Llamo la atencién al hecho que el Capitulo Reivindicatorio Modificado adjunto
no contiene reivindicaciones dirigidas a usos o métodos de tratamiento. Por lo tanto, considero

que la anterior objecién ha sido superada.

3. El Oponente argumenta que el documento US 4.181.721 (D1) afectaria la novedad de la

invencién reivindicada.

El Oponente anota que el documento D1 (resumen, descripcién y reivindicaciones), se refiere a
una inyeccién intramuscular que comprende una cantidad eficaz de un esteroide lipofilico que
tiene actividad premenstrual disuelto en un portador aceitoso (aceite de ricino), insaturado para
alcanzar y mantener la actividad premenstrual durante un periodo deseado de tiempo de al menos
varias semanas. D1 define que dicha composicidn consiste esencialmente en 50-500 mg. de una
hormiona de esteroida lipofilica con un efecto de depdsito premenstrual disuelto en 1-6 mL de una
mezcla del aceite y bencil/benzoato en una proporcion de volumen de 6:4. Seglin las
reivindicaciones de D1, se revela una formulacién intramuscular que incluye un éster de
testosterona fisiolégicamente hidrolizable que tiene una actividad premenstrual disueito en un
portador aceitoso de aceite de ricino, insaturado, el cual puede comprender una mezcla de aceite
y un bencil/benzoato. Asi, la solucién propuesta en Dlcomprende los mismos elementos que la
presente invencién, un éster de testosterona y un vehiculo que comprende aceite de ricino y un

co-solvente, por lo tanto, a los ojos de D1, la presente solicitud carece evidentemente de novedad.

4, a- En primer lugar, es importante resaltar que cuando del anélisis de novedad se trata,
debe comprobarse que existan anticipaciones en el estado de a técnica que contengan
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explicitamente todas las caracteristicas técnicas de la invencién, evidenciadas al comparar
elemento por elemento de ésta tal como esté definida por las reivindicaciones, !

Asi las cosas, deseo subrayar que la presente invencién se relaciona especificamente con
formulaciones inyectables (intramuscular) que comprenden un éster de testosterona (alcanoatos
Co-C,s), en un vehiculo compuesto de aceite de ricino. Estas formulaciones proporcionan perfiles
farmacocinéticos in-vivo superiores, manteniendo niveles aceptables de testosterona por lapsos
ampliados de tal forma que permite mayores intervalos entre dosificaciones.

La anterioridad D1 citada por el Oponente se refiere a una formulacién inyectable con efecto de
depdsito de una hormona lipofilica esteréidea, en donde el vehiculo es un mezcla de aceite de
ricino y benzoato de bencilo en una proporcién 6:4, es decir, 60% de aceite de ricino y 40% de
benzaoto de bencilo (ver columna 5, lineas 27 y 47, columna 6, lineas 15 y 36, y
Reivindicaciones 4, 5, 9, 10, 14 y 15). Sin.embargo, este documento no hace mencién de otras
relaciones entre aceite de ricino y benzoato de bencilo. El Capitulo Reivindicatorio Modificado
adjunto especifica que el aceite de ricino debe estar presente en una concentracién de 25-45% en
volumen, es decir, una concentracidén de aceite de ricino claramente inferior al 60% revelado por
D1. Por consiguiente, la reivindicacién 1 y sus reivindicaciones dependientes son claramente
novedosas frente dicha anterioridad.

Es evidente que las caracteristicas esenciales de la presente invencién no fueron en ningiin
momento anticipadas por el arte previo que sita el Oponente; por ejemplo, D1 siempre utiliza una
proporcién mayor de aceite de ricino que de benzoato de bencilo, y por lo tanto, la_presente
invencion es novedosa con respecto a D1,

b- De otra parte, auque el Oponente no presenta argumentos en contra del nivel
inventivo de la invencién, deseo resaltar que la presente invencidn proporciona formulaciones
con caracteristicas mejoradas que superan las formulaciones convencionales del arte previo,
como las ilustradas en D1.

c- Como fuera mencionado, la Reivindicacién 1 del Capitulo Reivindicatorio
Modificado Adjunto ahora especifica que el aceite de ricino debe estar presente en una

! Manual para el Examen de Solicitudes de Patentes de Invencitn en las Oficinas de Propiedad Industrial de los
Paises de la Comunidad Andina (Manual Andino de Patentes). Documento preparado por 1a Oficina internacional de
la OMPI, ISBN 9978-43-855-6. 2004. Seccién 94.
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concentracion de 25-45% en volumen, es decir, que la concentracién de aceite de ricino es

significativamente inferior que la concentracién descrita en D1.

Adicionalmente, me permito adjuntar datos suplementarios donde se compara la estabilidad del
undecanoato de testosterona en diferentes mezclas de benzoato de bencilo y aceites (Anexo 1).
Las mezclas oleosas difieren con respecto al tipo de aceite y la relacién aceite y benzoato de
bencilo. La estabilidad fue valorada sobre la base de la deteccién de ampollas conteniendo

precipitados de undecanoato de testosterona siguiendo el almacenamiento en un refrigerador (2-
8°C).

Sorprendentemente se encontrd que la estabilidad de la formulacién que com
de testo na n | tipo de aceite seleccionado. Como se concluye de los datos de
estabilidad, se detectaron precipitados en todas las composiciones que comprenden aceite de

arachis (aceite de mani) y migliol 812.

Por otro lado, se puede también concluir que la concentracién de aceite de ricino tuvo un efecto
pronunciado sobre la estabilidad del undecanoato de testosterona: mezclas que contienen 37% de
aceite de ricino se mantuvieron perfectamente estables después de 34 dias de almacenamiento,
mientras que mezclas con 50% de aceite de ricino, y en particular 60% de aceite de ricino, no

fueron lo suficientemente estables.

Los ejemplos suministrados en la anterioridad D1 se realizan sobre el ester enantanoato de
testosterona (comprendiendo 7 dtomos de Carbono), y el problema de estabilidad de los esteres
de testosterona comprendiendo alcanoatos de Cg-Cs no fue estudiado en dicha patente.

El hallazgo de los presentes inventores fue detectar que el aceite de ricino en una concentracién
inferior a 45% provee un efecto estabilizante, hecho que en ninglin momento fue mostrado ni

sugerido en la anterioridad D1.

Por lo expuesto anteriormente, llamo la atencién al hecho que el presente Capitulo
Reivindicatorio Modificado es inventivo sobre el arte previo citado por el Oponente.

Por Gltimo, me permito adjuntar copia de la Patente Europea EP1457208B9 (Anexo 2), que

reclama la misma reivindicacién principal que en la presente solicitud.
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5. Con base en todo lo anterior, considero superadas las objeciones que el Oponente

interpuso contra la novedad de la presente invencién y solicito se declare infundada dicha

oposicién.

Atentamente,

ARl

J. IAN RAISBECK
C.C. 79°376.996 de Bogoté D.C.
T.P..135.799del C.S.delal.

Anexo:
- Capitulo Reivindicatorio Modificado.
- Recibo de pago.
- Anexo 1: datos que comparan la estabilidad del undecanoato de testosterona en
diferentes mezclas de benzoato de bencilo y aceites.
- Anexo 2: copia de la Patente Europea EP1457208B9.
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CAPITULO REIVINDICATORIO MODIFICADO

(en respuesta a oposiciones)

1. Una composicién formulada para inyeccién intramuscular que comprende
un éster de testosterona seleccionado del grupo de ésteres que consiste en noncanoatos,
decanoatos, undecanoatos, dodecanoatos, tridecanoatos, tetradecanoatos y pentadecanoa-
tos lineales y ramificados; y un vehiculo que comprende aceite de ricino en una concen-

tracion de 25 a 45 % en volumen y un co-solvente.

2. La composicién de acuerdo con las reivindicacion 1, en la cual el

éster de lestosterona es undecanoato de testosterona.

3. La composicién de acuerdo con la reivindicacién 2, en la cual el undeca-

noato de testosterona estd en una dosis de 150 a 500 mg/ml.

4. La composicién de acuerdo con cualquiera de las reivindicaciones prece-
dentes, en la cual el vehiculo comprende el aceite de ricino en una concentracién de 25 a

40 % en volumen,
s. La composicién de acuerdo con cualquiera de las reivindicaciones
1 a3, en la cual el co-solvente se encuentra en una cantidad en el rango de 55 a 65 % en

volumen del vehiculo.

6. La composicion de acuerdo con cualquiera de las reivindicaciones

precedentes, en la cual el co-solvente es benzoato de bencilo.
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7. Una formulacién farmacéutica que contiene 1000 mg de undeca-
noato de testosterona en un vehiculo de 4 ml de una mezcla de aceite de ricino y benzoato

de bencilo en una relacién 1:1,7 por volumen.

LLLILL L LI L LI L LI LIl L)
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ANEXO 1

Solubilidad de undecanoato de testosterona (UT) en diferentes aceites

Objetive

Diferentes mezclas de benzoato de bencilo/aceite que contienen 250 mg de UT
por ml fueron estudiadas por su cristalizabilidad en refrigerador a 2-8 °C.
Determinar qué aceite particular y relacién de concetraciones de benzoato de
bencilo/aceite tienen la mayor capacidad de disolver UT.

Materiales

Aceite de ricino refinado para uso parenteral: DAB [Farmacopea Aleman]
Aceite de manl para uso parenteral: Ph. Eur.

Migliol 812: Ph Eur.

Benzoato de bencilo: Ph. Eur., USP

Undecanoato de testosterona: Monografla intema

Preparacién

Para preparar cada solucion, se disolvieron 25 g de UT a 50°C en la cantidad
respectiva de benzoato de bencilo, con lo cual la cantidad de aceite respectivo
fue adicionada. La mezcla resultante entonces fue agitada. Una solucién clara
fue formada. Fueron lienadas ampollas con 4 ml de parte de la solucién y
entonces fueron cerradas. 8 ampollas fueron guardadas en refrigerados (a 2-
8°C) y 4 ampollas fueron mantenidas a 25°C. Las ampolias fueron chequeadas
a tiempos especlificos en busca de presencia de precipitados (cristales).

Relaclones

25 g UT en una mezcla de 40% de benzoato de bencilo + 60% de aceite de
ricino refinado

25 g UT en una mezcla de 50% de benzoato de bencilo + 50% de aceite de
ricino refinado

25 g UT en una mezcla de 63% de benzoato de bencilo + 37% de aceite de
ricino refinado

25 g UT en una mezcla de 40% de benzoato de bencilo + 80% de aceite de
manl
25 g UT en una mezcla de 50% de benzoato de bencilo + 50% de aceite de
manl
25 g UT en una mezcla de 63% de benzoato de bencilo + 37% de aceite de
manl

25 g UT en una mezcla de 40% de benzoato de bencilo + 80% de aceite de
migliol 812 .

25 g UT en una mezcla de 50% de benzoato de bencilo + 50% de aceite de
migliol 812

25 g UT en una mezcla de 63% de benzoato de bencilo + 37% de aceite de
migliol 812
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ANEXO 1

Estabilidad de las soluclones oleosas a temperatura amblente (25°C)
No aparecieron precipitados en ningtin ampolla después de 34°C
Establiidad de soluclones oleosas durante almacenamiento en

refrigerador (a 2-8°C)
Formulaciones que | Nimero de ampoltas con precipitacién (cristales)
comprenden aceite de ricino
refinado para uso parenteral

0d|1d |2 3 6 8d |10d | 21d |34
40% de benzoatode bencilo |0 |5 8 6 6 6 6 6 6
50% de benzoatodebencilo |0 |0 1 3 3 3 3 4 5
63% de benzoatodebencilo |0 |0 0 0 0 0 0 0 0
Formulaciones que { Nimero de ampolias con precipitacion
comprenden aceite de manl | (cristales)
para uso parenteral

0d|1d |4 6 8 19d |32d
40% de benzoatodebencilo |0 |5 6 6 7 8 8
50% de benzoato de bencilo [0 |2 5 5 5 7 8
63% de benzoatodebencilo |0 |0 5 5 5 7 8
Formulaciones que | Nimero de ampollas con precipitacién (cristales)

comprenden migliol 812 para
uso parenteral

0d|1d |2 5 7 9d 20d |33d
40% de benzoatodebencilo [0 |4 4 7 8 8 8 8
50% de benzoato de bencilo |0 1 1 8 8 8 8 8
683% de benzoatodebencilo [0 |0 1 1 1 1 5 8

Se puede decir en conclusién que la formulacién que contiene aceite de ricino
refinado para uso parenteral con un porcentaje de 63% de benzoato de bencilo
(= composicion de la formulacién original Nebido ©) es la (nica formulacién en
la cual UT no precipita durante el almacenamiento por més de 34 dias en
refrigerador a 2-8°C. Todos los otros aceites y respectivas relaciones dieron un

producto inestable.
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Deacription
FIELD OF INVENTION

[0001] The presant invantion relates to the fiald of pharmacsutical formulation aclence a8 well as the fleld of therepeutlc
epplications of hormones In hormona replacemant tharapy In man and in male contraception. in particular, the Invention
relatea to compaattions of testosterone esters in castor oll that upon intramuscular injection provides relluble physiological
accaptable sarum tastostarone lsvels for a prolonged pariod.

BACKQROUND

[0002] Forsevemnl dacadas, tasinstarone praparations have besn used clinically 1o treat primary and secondary male
hypogonadism in order to echleve normal physlologic levels of testosterone and to rellave symptona of androgen
deficlency. Furtharmore, iastostarona preparations have baen used In male contmcaption aa the acle active therapautic
agent for suppressing sparmatogenesis or es an active agent In combination with progasting or further gonadotropin
suppressive agents,

[0003] Male hypogonadism |a charactarieed by a deficiency of andogenous testosterone production resulting In ab-
nommally low Isvels of circulating testostarona, Le. aarum teatostarone levels below 10 nmold.

[0004] Male hypogonadiam may be clasaifled in primary and secondery causes: primary or hypergonadotropic hypog-
onadism, congenital or acquired, may be derived from testicuier fallure dus to cryptorchidiam, bllataral testicular torslon,
orchitla, orchidectomy, Kinafelter syndrome, chemotharepy or toxic damage from alcohol or heavy metals. Sacondary
or hypogonadotropke hypogonadism, congenltal or acquired, ls caused by idiopathic gonadotropin releasing hormone
(GnRH) deficlency or phuitary-hypothaiamic Injury from tumours, trauma, or rediation. In tha vast majordty of cases,
hypogonadiem ls related to a primary defect of the testes.

[0005] Tha clinlcal picture of hypogonadal adutt men varies a lot. For sxample, testostsrone deficlancy s accompanied
by symptoms of differant asverky, including sexual dysfunction, reduced muscls mass and muscie atrength, depressed
mood and asteoporosie.

[0008] Cumant standard theraples alms at restoring physiciogically relevant levela of taatosterona In eerum, which
appillas to concentrations of about 12 nmol to about 38 nmol. Intramuacular Injection of testoaterona estars, such as
fegtostarone enanthate or tastostsrone cyplonats, administared every two o thres wesis, stlll represants the standard
of testostarona replacameant therspy In most countrias of the worid. Apart from tha Inconvenianca of fraquent visks to
the doctor's office, the patients comptain aboutvariations Inwell-baing dus toshort-tam fluctuations of sarum testosterona
levela resulting from the pharmacokinstic profile after intramusecular injection of for example testosterone snanthats.
[0007] Racantly, tha use of iagtostarons saters with longar alphatic chain length and/or higher hydrophablity, such
as testosterone undecanoate, has become Intaresting in terma of prolonging the kttervel batween Injactions. Longer
Intervals between injactions are advanimgeous from a patient's point of view.

{o008] For examnple Zhang G et al, 1998, report the Injection of compositiona comprising tastostarone undecanoats
In & concentration of 250 mg in 2 m tea sasd oll 8o as to administer a doss of 500 mg or 1000 mg of tastosterone
undecenoete (Zhang G et al, A pharmacokinetic shudy of injectable tesivaterone undecanoale in hypogonadal men.
J. Andrology, vol 18, No 6, 1956). Zheng et al, 1999, relatsa to Injeciable testostarone undacanoata aa & potantial maia
contreceptive (Zhang et al, J clin Endocrin & metabollam, 1888, vol 84, no 10, p 3642-3848).

[0co8] Furthamore, Bahra et al, 1888, relates io testosisrons undecanoats preparations for testosterone replacemaent
therapy such as taatastarons undecancate 125 mg/mi In tsessad oll and tsstosterona undecanosate 250 mg/ml in castor
oll (Bahre ot al, Intmmuscidar infection of testosterone undecancale for the treatment of maie hypogonadism: phase |
studias. Eurcpean J endocrin, 1999, 140, p 414-418).

[0010] intramuscular injections of 250 mg testosterone undacancata and 200 mg MPA every month have bean sug-
gasted for male contraception (Chan Zhao-dian ot al, ciinical sindy of lestosiorone undecancate compound on male
contraception. J Clin androl, 1988, vol 1, issue 1, absiracl)

[0011] Wang Lis-zhen el al. report testosterone mpiacement thanapy using monthly Intremuscular Injections of 250
mg testoatarone undecanoate (Wang Lie-zhen et al. The therapeiic sifsct of domastically produced testosterone
undecancate in Kiinefeit syndrorne. New Drugs Markst 8: 28-32, 1691.

[0012] WO 8512383 {Chinase sppiication) relaiesto injectable compositions of testostarona undecanoats In vegetable
olis sslected irom tan gaed ol, sasams oll, amchia oll, olives cil and soyabean oll. The oll Is optionally In admbdure with
benzyl benzoste. The compoaitions are Injected monthly when applied for male contracsption and substitution therepy.
[©o13] US4 212 Is a patent which_relates to & lipld formulstion of steroids for oral or parentsral administration
various oll camlers, optionally Including benzyl benzoate, which Is saki to lower the viscoslty of tha lpid carer and/or
enhanca the solublity.

{0014] Eckardstein and Nissciag, 2002, report the trestmant of hypogonadal men with testostsrone undacanoete,
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wherein phyekologicat relevant levels of tastostarons may be achleved for an axtandsd period of time upon Initially
Injecting testosterone undecanoats four times In imervats of -weeks followed by aubsaquent Injections of longer intervals
{Eckardstein and Niesciag, reatment of male hypogonadiam with testouterone undecanoats injacted at extended
intervais of 12 weaks, J Andrology, vol 23, no 3, 2002)

[0015] However, it is well known that thermapies with tastosterona asters, such as testosterons undecanoate, siill need
to be improved In tarma of achleving rellable serum testosterons levels In the physiologically acceptable mnge for a
prolonged pariod of ima. Thare is a nead of providing reflable standard regimens acceptebla for a broad population of
men In nead thereof, preferably regimens without the nead of accasional control of serum testosterona levals, and
ragimens wherein steady stata conditions are achlaved within a shorter time pariod.

SUMMARY OF INVENTION

[0018] The prasent Invention relatas to Injactable compositiona compriaing long-term acting testosterone asters for
use In 1estosterone replacemant therepy. Upon Injecting the compesitions, physiologically normal lsvela of testostarons
In serum are reached wihin a short time period. Furthermore, the physiclogically nornal sarum fevels of testosterone
ara malntainsd for an extandad pariod of time, without showing fiuctuationa in the hypogonadal range. The compositions
are chernicelly steble with reapect to the testnatarone aster aa well aa phyaically aiahle with respect to the vehicle fora
prolonged time,

[0017] Therefore, In a first aspect the prasent Invantion relatas 1o a composhtion Imanded for injactabis administration,
such as by Intnamusculer injections, tha compasition comprisas a taginatarons astar salectad from the group of astam
conelsting of knear and branched nonancatss, decenoatsa, undecanotes, dodecanosates, iridecanoatss, tatmadacancates
and pentecanosates preferably testostsrone undecanouts; and & vehicls, which comprises castor oll and & co-sohent,
[0018] Furthamnore, in asecond aspactthe Invantion relates to amathod of treating disensea and symptoms assoclated
with deficlent endogencus lsvels of testosterons in 8 man. For sxample methods of tresting primary and sacondary
hypogonadism; hypophyseal diseasss; symptoms of sexual dysfunction; symptoms of reduced muscls masa and muscle
strength; symptoms of depressed mood; or symptoms of osteoporosis. The method comprises administering by injection
a tesinaterone ester selectad from the group of esters consisting of linear and branchad nonanostes, decanostes,
undacanoates, dodeacancates, tridacancaise, tetradacsnosiss and paniadacanoates, such as testoaterons unde-
canoxts, eccording to a particular schema comprising:

) an Initial phass of 2 to 4 injacting & doas of anid tastoatarone aater with an intarval of 4 to 8 waaks betwesn each
administretion, sach doss Is n an amount thempautically equivelsnt to a doss of teainaterone undscanoate of
between 500 mg and 2000 my; followad by

M) a meintsnance phass of subsequen injecting & dose of salki tastosterone ester with an Interval of at |east § weaks
betwesen aach subsaguent adminlstration, anch dose Is In an amount thempsutically equivalent to a doss of tasto-
starone undecanocate of betwesn 500 mg and 2000 mg.

[0019] Further aspects reiate to the use of the above-mentionad composkions for male comraception.

[0o20] &tll further aspacts relaie 1o the uss of a testostsrone ester selacted from the group of eaters conalsting of
finear and branched nonanoatea, decancates, undacanoatss, dodecanoates, irkiecancaies, tetradecanocetes and pen-
tadecanoates for the prepamtion of medicaments that are In a form for parenteral administration, such as In a form for
Intramuaculer injection and furthar camprises a vehicle comprising castor oll and a co-solvent The madicaments In
question are primarily for treating primary and secondary hypogonadam in a male for treating disaases and symptoms
associated with deficisnt levals of testostsrons In & mals who sre In thempy with 2 progeatin or a further gonadotropin

suppreesive agant.
DETAILED DESCRIPTION OF THE INVENTION

[oc21}] The praaent invantors provids, herein, standard methoda resulting In superior pharmacokinatic profiles of tas-
toaterone In vivo. Phyaiologically normal serum levels of testosterons are achisved quickly after Initieting the therapy
with the testosatarona preparationa of the Invention and rellable testosterone serum levels within the normal physiological
range la mainteined for an extended period of tims. Advaniagsously, the standard methods reported herein, aliows for
significant prolonged Intervals between Injections, and the serum testosterone levels mey not necassariy nead to ba
controllad.

[0022] Accordingto the invention, the standard method Includss combining the sultable formulation of a compoation
comprising slowly degradable tastosterone esters, such s festoeterone undecanocats, and sultsble injaction schemes
of well definad doses of such testosterons estar.

[0023] WRhout being adeptad to a pariicular theary, a number of parametara will influsnce the pharmacokinatic profile
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of a testosterone eatar thet Ls Injsctad Intramuscularly, in paricularly If a depot effect Is desirable. A dapot affact can In
gesneral be achlevad by selecting a testoaterone aster that siowly degrades into fres testoaterone once It has entared
the blood circulation. An additional facior contributing to the depet effect Is the diffusion rate of the testosisrone ester
from the site of Injection to the clrculating biood ayatam. The diffusion rate may depsnd on the doss and the volume
Injacted in that the concentration gradiant of the testostarone ester at the sits of adminlstration is thought to affect the
diffusion rete. Furthemore, the type of vehicls injaciad together with the testosterone esters will Influsnca tha rate of
diffuaion of testosterone esters from the vehicie into the surrounding tisauas and the mie of absorption into the biood
circulation. Therefore, the partition cosificient (n-octancl-water partition coefficlant) of the tsstosterone ester In the vehicle
as well as the viscoslty of the vehicle should ba considared In order for adapting & depot effect following ntremuscular
Injection of taatostarone asters.

[0024] Momover, for safety magsona and ease of handing, the testasterone ester should be proper dissoived In &
vahicia. Often It Is impaossible to pradict which kind of vehicles that both can diasolve the testostsrone ester and provide
the neadad depot effect. Therefore, mixtures of various solvenis may be required, although undesirsble from & manu-
facturing point of view.

[0025] Tha presant Inventora have racognisad that an elfective dapot affect In vivo of testosterons esters, such as
tastosterons undecanoate, ls achisved whan Injeciing the tasinsterone ezters Intramusculany in a vehicle comprising
castor oll and a sukteble co-soivent. The co-solvent may lower the viscaalty of the castor ofl and then soive tha problem
with high viscosity of the castor oll when baing Injected. On the other hand, the co-solvent may Increass the diffusion
mate of the testostarone ester, resulting in a lower dapot effact following Intramuscular Injection.

[0028] As may bs understood, & first aspect of the invention relates to a compositon comprising & teatosterone aater
aelected from the group of estsrs consiating of Mnear and branched nonanceates, decanoates, undscanoates, do-
decanoatss, tridecancates, tstradecancates and pantadecancataa and a vehicle comprising castor ol and a co-solvent.
[0027] The compoaltion |s formuiated for parentarl administration, praferably Intramuscular injection. in suktable am-
bodments of the invention, the tastoatarona ester is selscted from estors, whereln the aster group Is a nonanoate, a
decanosats, an undecanoats, a dodecancats, a tridecancets, a tatradecanocats, or & pantedacanocates. Preferebly, the
eater group may be placed In the 17P-position of the tastosterons molecule. in a presently intsresting embodiment, the
1estosterona aater s teatosterons undecanosts, a tastosterons ester with an afiphatic skie chain In 17B position, The
chemical name i 17p-hydroxyandrost-4-an-3-one undecancsate.

[0028] The term “castor oll* ls meant 1o ancompasa castor cll refined for parenteral use, for example as described In
DAB, whersin the castor ol Is provided In a form without antioxidants and obtained with the first pressure of rcinus
communis without veing extraction procaases. |t shoulkd also be understood thet the castor oil are not hydroganated or
at least In part not hydrogenated. In some embodimants, a minor part of the double bonds mey ba hydroganaied, For
exampls, laga than 20% w/w of the double bonds mey bs hydrogenated. Preferably lass than 10% w/w of the double
bonds may be hydrogenated, more prefambly |ess than 5% w/w, sven more preferably laas than 2% w/w, most preferably
leaa than 1% w/w of the double bonds are hydrogenated. Castor oll appears as a liquid &t room tsmperature.

[0029] As stated, the co-soivent of the vehlce Ia, at [aast In part, an sssentinl slement of tha compoaitions of the
Invertion. Such co-scivants may In ganaral ba defined by ita capabiiity of reducing the viscoelty of ceator oll, as determined
by a Hppler viscosimeter.

[0030] infsction of high viscous vehicies, such as castor oll, is associated with technical imitations to tha size of cannula
due to the resistance of tha vehicle when pasaing the cannula. it is commonly recommendad that the viscosly of an
Injection solution ehould ba kapt balow 100 mPas. in cernaln instances, the viscosity of a final product, ready to bs
Injacted, such as a ra-conatiiutad product may be, 8.g., less than 100 mPeas, such as 80 mPas, B0 mPas, 70 mPas at
room tempanature. in soms embodiments, the viscosity of the vehicle s less than 80 mPas, 50 mPas, 40 mPas or 30
mPes st oom tamperature.

[0031] Thus, aultabls embodiments of the invention retats to thasa wharein the co-saivent la selected from thase that
when being mhied with castor oll in an oli:co-solvant volume ratio of betwasn 1:0.2 to 1:3, the viscosity drops from
950-1100 mPas to 20 mPas at room tempareiurs. Preferably, the co-acivent is selected fram thoss, wherein the viscoslty
drope from 850-1100 mPas to about 80-100 mPeas, when the co-solvent Is baing mbead with castor ol In an ol:co-solvent
volume ratio of about 1:1 to 1:3, The viscaally of the vehicie may be datormined with a Hippler type viscometer. The
Hoppier type viscometsr consists of an inciined giass tube inside which 8 ephere with known denelty, mass and diamater
gides through the liquid to be measured, and the fallng time of the ball Ia measured. The viscosity s mensured et &
fixad temperature, often room tempaersiure auch es 20°C or 25°C. The measuramenta are repeated untll the values are
constant.

[0032] The co-solvent may ba chamactarised by Ls ability to reduca the viecosity of a vehicie, such as castor oll, of the
aolvent In a mtlo depsndent manner.

[0033] In one Interesting embodiment of the invention the viscosity of  mixture of castor oll and a co-solvent in &
volume ratlo of 1:0.1 o 1:1.7 ia raduced from 80% to 5% to thet of castor ofl.

[0034] In & sultable embodimant of the invention, tha viscoslty of a mixture of castor ofl and a co-solvent In a ratio of
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1:0,02 by volume s reduced by ebout 10 % reiatively to the viscoslty of castor oL In other varlous embodiments, when
the retio between tha oll and co-soivant Is of 1:0.04 by volume the viscosity is reducad by 20% relatively to the viscoslty
of castor oll, when the ratio Is of 1:0.08 by voluma the viscosity is reduced by 25%, whan the ratio ls of 1:0.1 by volume
the viscoskty le reduced by 40%, when the ratio s of 1:0.2 by volume the viacosity ls reduced by 60%, when tha ratlo ia
1:0.35 by voluma the viscoelty ks raduced by 75%, whan the retio bs of 1:0.5 by velume tha viscosity 1s reduced by 80%.
when the ratio la of 1:1 by volume the viscoshty la meduced by 80%, or when tha ratio Is 1:1.8 by volume the viscosiy s
reduced by 85%.

[0035] In further Intaresting embodimants, the viscosity of the composition ls balow 100 mPas. Furthermere, in some
smbodiments tha viscoslty of vehicle, such as the mixture of castor oll and a co-soivent, such as benzyl benzoate
balow 80 mPas, tha viacoalty of the vehicie Is about 80 - 100 mPas, such aa 70 to 100 mPaa, such as 80-90 mPas at
room tamperature {20°C to 25°C).

[0035] As mantioned, the viscoaRy of the Injscind vehicie may determina tha pharmacokinetic proflle of an Injected
substance. Thus, In order to obtain a final product with a sultable depot effect in vivo, the castor oll and co-solvent Is in
2 voluma ratio renging betwasn 1:0.2 to 1:3, such as between 1:0.5 to 1:3, or betwesn 1:0.75 to 1:2.6. Prefarably, the
volume retlo la In the range from 1:1 o 1:2.

[0037] In presently interesting embodiments of the invention, the co-solvent ls banzyl banzoats. In principls, othar
types of co-soivants may be applicable for use In combination with castor ofl, such as for axample ethanol or benzyl
aicohol. Intsresting co-solvents of the prasent Invention are thosa which are capeble of dissolving the tasinsterone esters
and s miachis with castor oll, Of apacial intarsst ara co-solvants suliabie for dissolving about 100-500 mg, auch aa 250
mg of testosterons undecanoats In 1 mL of the co-aoivent within 50 minutea at 40°C or within 20 minutas at 60°C.
[0038] The solubllty of the testostsrone estsrs may be affectad upon adding & co-solvent to the castor oll vehide.
Probebly the solubility may be improved. Thus, In soma embodments, the testostarone aster ls completely dissolved
In the composition, and In other ambodiments the tastosterone aster 18 partly disperssd In the compaaltion. Prefembly,
the 1sstostarone esters are fully dissolved In the vehicie. That Is to say that no particies of testosterone mey be datactad
by X-ray diffraction analyala.

[0039] Tha present invention provides compositions, wherein the co-soivant is presant In tha vehicls et concentrations
ranging from 55 to 86 vol%.

[0040] In other words, the vehicle comprises the castor oll In 2 volums concantration mnging between 25 to 45 volib
or 25 to 40 vol%.

[0041] h should be understood that intentionally the composition shouid not camprise ancther plant oll, such ss for
example teq seed oll. That Is to say thet castor oll la the only piam oll present In the compasition or that castar oll makss
up Bt least 50% by volume of the total contant of tha plant oll in the vehicle, such as at least 80%, 70%., 80% of 80% by
voluma.

[0042] [t Is generally considered that the nseded concantration of the co-solvent depends an a number of factors,
such as ) the amount of tastosterone ester bn the Injection vehicla, 1) the required reduction of viscosity and i) the
ralaass properties of tha Injection vehicia with respect to the tastostsrona ester at the site of Injection {diffusion mte). In
Interaating ambodimeants of the Invention, the co-solvert makss up at least 50 voi%. interestingly, the co-solvent is In
an amount ranging from about 40 to 80 voi% of the vehicie, such aa ebout 50 to 70 vol'%, most prefersbly the co-solvent
Is In an amount rangling from about 55 to 85 voi% of the vahicle.

[0043] In some embodiments of the inventlon, the concentration of tha co-scivant In the vehicle ehoukd be limited In
order to reduce the diffusion mate of the isstosterone ester, for kutance at the alte of Injection. Thenafore In some
embodmants the concantretion of co-solivant in the vehicle should be lass than 75 voi%.

[0044] The volume that can be injected intramuscularly is known to effect the releasa rate of an active principle from
a vehicie. An Injaction volume of 5 mL ls genemlly conskiered s the maximum volume that can be adminlstrated by
one aingls intramuscular Injection to one Injection sits. Whan Intramuacular Injection of volumes greater than 5 mL I
required, the Injection volurne neecs to be divided Imo two or more separate injections to different injection altes, Howaver,
multiple Injections for the sdministaring of ons doas are ganerally not praferred becausa of the inconvenience conferred
to tha patiant.

[0045] The Injection of a single dose to one Injection slte offers graat advantages |n controling the release rate of an
active principle, rathar than multiple Injection of dividad single dosss. The present invantion reketss to Injaction schames
where'n a single dose of & testosterone ester ks divided Into no more than two separate Injections to one or more injection
sites. Most praferable, & singls doss of & testosterons aster la Infected as ons singfe Injection to one injection alta.
Thersfore, in presently Intaresting ambodiments of the invention the dose of the testoatarons astara Is administered as
a single injectlon to ona Injection sita, wherein the Injected volume is of 1 to S mL, preferably of 1 to 4 mL, such es of
1.5 to 4 mL Sultabis Injection volurnes of ths Invention for ensuring reproduchie administretion volumes and uniform
release of tha testosterons esters Is kower than 6 mL, such as about 5 mL, about 4 mi., about 3 mL, about 2 mL and
about 1 mL

{0046] In order for using single Injections and low Injections volumes, the concentration of tha tastoatarona asters In
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the compositions nsad tn ba ralatively high. Thus, a tesinsierone ester, such na tsatoatarons undecanoats Je in a
concentretion of 100 mg to 1000 mg par ml, of the vehicis. in atlli Interasting embodimants, the tasiostarone aster, such
a8 testosterons undecancats, Iy In a concaniration of 130 1o 750 mg per mL of the vehicls, more preferably of 150 to
500 mg per mL, moat preferably of 175 to 400 mg per mL, such as sbout 250 mg/mL of the vehicle,

[0047] The composition may ba sultable formulated as a unit dose form such as & unkt dosa Intendad for being Injected
a2 one single dose. In such ambodimenta, tha testoaterone aster, such as testosterone undecanoats, ia in a doss of
500 to 4000 mg, preferably of 500 mg to 3000 mg, more prefembly of 750 mg t© 2000 mg, most preferably of 760 mg
o 1500 mg, such as 1000 mg.

[0048] it s further comemplated thet compositions of the Invention comprisa a further therapautically active agant,
such s a progastin and/or B further gonadotropin suppressive agent other than a tastoatarons eatar.

[0049] As usad herain, the term “progestin® encompassas all compounds with progestinic activity such as cyproterone,
drospimnone, etonogesirel, desogestrel, gastodenas, isvonorgestrel, norethisteronas, norgestimate, norethindrone, nore-
thindrone acstate, norethynodrel, norgestimats, norgestrel, medrogestone, medroxyprogestarona acetate and progas-
tarene.

[0050] The compositions of the invention are chamically stable with respect to the testosterone asters. That is to say
thet degredation products couid not ba detected sfter long term storage (such aa after 7 weeks or 17 wesks or even
longer) et condltians normelly known to accelerata degradation procassss, such s variations In temperatures, high and
low temperatures and various reiative humkdity. For example, less then 1% by weight of degmdation products of testo-
starone esters ls present after stormge of the compaaition for at least 7 waeks, such aa for 18 or 17 weeks, for 8 months,
or for 9 or 12 montha at 40 °C and 25 % AH In darkneas. Preferably, less than 0.5 % w/w, such aa lasa than 02 % ww
of dagmdation products of testostsrons estara la present after storage at the sbove-mentioned conditiona.

[0061] Morover, the vehicle comprising castor oll and benzyl banzoate |s alao highly stable In thet no subtimete of
the solution Is asan upon storage of the composition for & long time &t various tempemiures.

[c052] Compoaitions according to the invention may be prepared acconding to techniquas known by tha skillad peraon.
[0053] A firet step In the preparation of a composition of the lnvention comprisss dissolving the testostarone ester n
the co-solvent. Then, the testosterone undecanoata/co-aolvent solution ls combined with castor oll. The final solution
may then be filtreted through & 0,2 m fiker, optionatly filad Into, for Instance, smber-glass bottiea, bafore finally steriEsed
at 180°C for 3 hours.

[ca54] K la submikied that the vehicle, wherein the testostsrona ester is dissolved, may further comprise ona or mom
exciplants, such as prassrvatives, stablising agents, cther co-solvents and anticxddanta. Sultable vehicles are starlle,
pyragan-fres and free of particles.

[0055] As steted supra, the present Inventora have provided a formulation of testoatarone esters possessing superior
pharmacokinstic proflies of testosterone in the blood upen

= gelecting & proper Injsction vehicle for the tastosterone astera 20 as to snsure slowly diffusion of the tastosterone
estars from the site of injection and siowly disintegration of the tastostarone sster inio fras teatostarone In the biood
and

s pelecting & aimpla and rellable administration schame of such compesitiona for treating disesses and sympioms
associated with deficiant endogencus levels of testosterone In a man.

[00B6] Thua, & further aapact of the Invantion relates to a meathod of treating dizesses and symptomns assoclated with
deficlent andogsnous levels of testosterone In a male, such as & mammalian male, such as a man, comprising admin-
Istaring by Injection, such es by Intramusculer injection, & testostarone ester sslacted from the group of esters conalsting
of lnasr and banched nonancatas, dacanoaisa, undecanoates, dodecanostes, tridecenostas, tetradecanoates and
pentadecancates, the method further comprisas;

1) an Inlial phasa comprising 2 to 4 Injections of u single doss of aaki taatosatarone estar with an Imerval of 4 to 10
weekn between each Injections, each dose Is In an emount therepeutically equivalent to a dose of testosterons
undecanoats of batwean 500 mg and 2000 myg; followed by

M a maintsnance phasa compriaing subsaquent Injactions of a single doss of sald tasinsterone ester with an Intarval
of at least B weaks batwesn sach subsaquent injection, each dose Is in an amount therapeutically equivalent to a
dose of testosterone undecenosata of batwsen 500 mg and 2000 mg.

[0057] The phrasa “therapeutically equivalant” Is meant to define tha dase of any tastosterone estsr of the invention
Tn terms of the therapeutically relevant doss of testosterons undscancata, For exampie, If It has been shown thet the
therapeutically relevant dose of testostarone undecanoate for re-instating testosterone blood isvets in tha range of 12-35
nmol la about 1000 mp, the doss of any testosterone ester of tha Invantion s the dose achleving the sams effect aa
testosterone undecanoats.
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[0oB8] Tha tern "administration by Injection® is meant to ancompass any form for injection Into & muacis or subculs-
neoua injection. The prefemrad form of injection s by intramuscular injection.

[0058] Preferably, theinitial phase comprises 2 or 3 injactiona of a dose of saki tastosterone ester, such as testosterone
undacanosta, with an interval of 4 to 8 weeks batwesn each injection. In & most Intersating embodiment, the Inkial phase
Inciuden 2 Injections of & aingle doss of sald testosterone astar with an intarval of 4 to 10 wasks between aach injection.
In currently intaresting embodiments, the Intarval batween Injections In the Initial phasa ks 6 weeks.

[0080] in further aapaects, the Invention relates 1o the use of a tastosterons estar sat ctad from the group of esters
conaisting of lnear and branched nonanocatss, decancaies, undecanoaiss, dodecancates, tridecancates, tetrade-
canoxates and pentadacanoataa for the prepamtion of a madicament for tresting primary and sacondary hypogonadiam
In a male, sald madicarnert Is In a form Intanded for injectable administration and further comprisaa a vehicle comprising
castor ol and a co-solvent.

[0081] The pressnt invantora provide hamein svidencs for that upon applying a firstinjection Interval of 8 weeka {(injaction
of a fimt dose followad by = sacond doss 6 weeks aftar the firat Injection), the time untll stsady-state conditions s
shortened. Thus, & maintanance phase may siart aiready eftar 8 weela of therapy. Aa further shown herein, the sub-
sequant Injection of tastosterone undecancats can be conducted using Inervals of 10 weeke or 12 wasks betwesn
Injsctiona 5o us to achieve sarum testostarone isvels remaining well within the normal range of 10 to 35 nmol throughotrt
the entire pariod betwaan Injectiona. Thus, an Injection schems resulting In reflable ssrum teainsterone levals mnging
from 10-35 nmolL has been found.

[0062] The pharmacokinetic profiis ai the compoaltion of the invention allows for extended periods batwean Injactions
whaen steacly stete condiona Is first achieved. Thua, in preferrad ambodiments of the invantion, the maintsnance phaas
comprises thet the subsequent Injections are conducted with an interval of 10 weeks betweaen subssquent Injections,
preferably with an interval of 11 weelks, such as intervale of 12, 13, 14, 15 and 16 weeks betwaen subssquent injections
of the compaositions of the Invantion.

{0083] The actual doae of testogterone ester being Injected will also modity the depot effect of the compoaltiona of the
Invention. Therefore, in sultable embodiments of the invantion, the injected single dasa of aald testoaterone eater s In
aneamount therapeutically equivalenttoaaingle dose of testostarone undecancste of between 760 to 1500 mg. Preferably,
1000 mg of testostsrona undscancata I injacted as a aingla doss or any therapeutically equivalent dose of ancther
testosterona undecancats of tha Invantion.

[0084) As may be understood, the singls doses referred io above, such as the doses Injected during the nitial phase
and the doses Injected during the maintenance phase may be aimliar or different. Thersfors, In some embodiments of
the Inventtion, the dosea Injectad during the Iinkial phese comprise the same amount of testosterone aster. In other
embodments, the dosss Injectad during the Initial phase are different from one injection to another. Similarly, In some
embodments, the dosss Injectsd during the maintanance phass are similar throughout the period or they mey vary.
Obviously, the doses applled In the Initial phase may differ from those appled in the maintenancs phess. However,
preferably the dosas of the testosterone esters injected In the Initial phase and maintenance phase comprisea the asme
amount of tsatoatarona aster.

[o085] As mantioned ebove, the invention relatss to a method of treating diseases and symploms associated with
deficlent endogenous levels of testosterone in a male, such a8 a memmalian mele, such as a man. As used hareln,
dsficlent lsvels of testostarone in a man, such as & hypogonadal man, is meant to encompasa levels teatoatarona in
gorum less than 10 or 8 nmold.

[©o88] Inonesmbodiment of tha invantion, tha daficient endogenous lgvels of testogtarone may ba causad by thempy
with progestins or gonadotropin suppressive sgents, Thus, mathoda of treating deficlent andogenous lavels of tasto-
sterone In @ male may imply methods formale contraception. Therefore, in some embodiments of the invention, methods
of treatment and uses are directad to male contrecaption, optionally wherein a progestin or a further gonadotropin
suppressive agamt Is Included in the treatment.

[0087] Hsnce, In etlll further aspecta, the Invention relates to the use of a tastosterone ester selectad from the group
of esters consleting of linear and branched nonanosies, decancates, undecanoetes, dodecancaiss, tridecancates,
etrdecanonates and pantadecancates for the preparation of a medicament for treating diseases and symptoms asso-
clatad with deficient levela of testosterone In a male In therepy with a progastin or & further gonadotropin suppressive
apent, saki madicament Is In a form Intended for being Injectsd, such as In & form for intremuacular injection, and the
testnaterona ester, such as testosterone undecanoate ls in a vehicle compriaing castor oll and a co-solvent.

[ooss] in general, the invention relates to the use of 1 composition as defined herein for mele contraception or for
treating dissassas and symptoms associated with deficient endogenous levels of testostarane in a male.

[0068] Ganaraly apaaking, disaasss and symptoms of deficlant andogancus levels of iestostarone in a male mey
imply sexual dysfunction, reduced muacie mass and muacie strength, depressed mood and/or ostecporosls.

[0070] Diseases of intersst relats In genamal to primary and secondary hypogonadism and hypophysenl disenses.
Thus, embodimente of the Invention Include treatment of diseasea associated with primery and secandery hypogonadism
and hypophyssal dseases. Primary hypogonadiam may be darived from taaticular fallure such as resulting from aryp-

\fo
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torchidiam, blietaral tasticuler torslon, orchitls, orchidactomy, Kinefelter syndrome, chemothempy and toxic damage
{rom alcohol or heavy metals. Secondary hypogonadiam may be derived from kiiopathic gonadotropin releasing hermone
(GnRH) deficisncy or plultary-hypathalamic Injury associated with tumours, trauma or radixtion.

[0071] Hence, In some embodimenta of the Invertion, the treatmant and uses of the Invention bs directad to & hypog-
onadal man, a man with hypophyseal disesssa and/or a man In therepy with gonadotropin-suppressive agemts or pro-
pestins.

[0072] Furthermore, as stated the aingle doss of a tastosterona ester need to be justified so as (o achleva rallebls
aerum testosterones levals. Thus, In soma embodimeants, sakd use of a isstostsrone sster for the preparation of a med-
icamant comprises thet sald testosterona eatsr s In a unk dose therapeutically equivalent to a dosa of tasinsterone
undecanoate, or that said tastoaterone ester is In a doss, cormeaponding 1o 8 8-week dose of 500 mg 10 2000 mg of
testostarons undacancats. In some embodiments, the dose comesponda to a 8-waek dose of 500 mg to 2000 mg of
tastogterona undecenoats, a 10-week dosa of 500 mg to 2000 mg, a 11-week dose of 500 mg to 2000 mg, a 12-week
dose of 500 mg to 2000 mg, a 13-waeak dosa of 500 mg to 2000 mg, & 14-week dosa of 500 to 2000 mg, a 15-week
doaa of 500 to 2000 mg and a 16-week doas of 500 mg to 2000 mg. Preferably, such 8-, 8-, 10-, 11-, 12-, 13-, 14-, 15
and 18-week doasa of a tasiosterons sster are therepeutically squivalant to a doss of testosterons undecanoate of 750
mg to 1600 mg, preferably of 1000 mg.

[0073] As may be further understood, the method of treatments and usss as dascribed herein Inciuds embodimants
whereln the testosterone sster, such as tasingterone undecanoats 1s provided In a composition as defined herein,

FIQURES
[0o74]
Figure 1. Total levela of testoaterone In serum folowing injection of testosterone undecanoste.

[0075] The figure shows the levels of testosterons (total amounts) foflowing Injecting a formulation of testosterone
undecanoats In & vahicla containing 4 mi of a mixture of castor oll and banzyl banzoate In a ratio of 1:1.7 by volume.
Sae Example 3 for the Injsction schame. The dotiad lines shows the Initel phase of two injectiona of 1000 mg of TU
with &n Interval of 8 weeke, followad by 3 Injectiona of TU with an Intsrval of 10 weeks bstween Injections. The fllled
linag show tha continued Injection of 1000-mg TU with an Intarval of 12 weeka betwesn injections.

EXAMPLES
Examnple 1

[0076] Compositions according to tha present Invention are formulated for Intremuscular Injection and praparad ac-
cording to tachniques known by a psrson skilied In the art

[0077] Compesitions are In generai preparat by incorporating a therapeutically effective amount of any of testoaterone
eater of the Invention, such aa the testosterons undecanoats, In an approprists vehicle comprising castor ofl and & co-

solvent, such as benzyl benzoste, Further excipiants may be added. Finally, the composkions are aubjected to & sterl-
Heation procesa. Tha vehicia wharsin the aciive substance |s dissoived may comprise exciplents such as presarvatives,
siabillsing egents, co-golvantis and antioxidants. Sultable vehicies are eterile, pyrogen-free and free of particies.
[0078] The compositions may be presentad In unit dosage form, e.g., In ampoules or In multl-dose containers.
[0078] The prepamtion of compositona according to ons embodimant of the Invention may comprise the following
ateps:

) Pre aterllisation of exciplents and testosterons satars.

1) Preparation of @ solution of testoaterone esters

) Adkition of one or more exciplants to the solution of testostarone aatars

v} Fitration of the compaoaition

v) Praparation / filing of single or mult-dose contalnera

vi) Sterifleation,
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[0080] in one apecific axampie of the Invention the testosterons undacanoats ks dasolvad in benzyl banzoats, the
testosterons undecanoate/co-solvent solution s then combined with the castor oll, which la then flitrated through a 0,2
wm fiiter, flled Into amber-giass botties, and finally sterfilsed &t 180°C for 3 hours,

Example 2

[0081] Tha themapeutic stficacy and safety of a formulation contalning testesterone undacanoate 1000 mg In a vehicle
of 4 ml of & mixture of castor ol and benzyl benzoats In a ratlo of 1:1.7 by volume has bsen investigatad In hypogonadal
men, Tha formulxtion {4 mL, 1000 mg of tesioaterone undacanonis) was Injactsd Intramuscularly to the hypogonadel
men according 1o the following acheme:

+ [nitial phase compriaing 4 Injectiona of the formulation with intervels of 8 weeks batween tha Injections.
* maintenance phase comprising Injecting the formulation In Intarvals of 10 or 12 weeks betwean Injections.

[0022] Tha prasant study reiates to & one-amn study sxamining the aflicacy and aalety of long-term Intramuscular
Injection of tesinstarone undecancete for the treatment of symptoma of hypogonadism In men. The patlants received 4
tastosterone undecanoats Injections of 1000 mg the firat three times of injections with an Imerval of 8 weeks, the 4th

Injection and subsequant injoctions with 12-waesk Intsrvals.

[0083] Protocol:
Name of active Ingrediant: Testoaterone Undecanoats (TU)
Objectives: To cbiain further Information on afficacy and safety ot the TU prepamtion
sfter long-term administration over a period of mor than 18 montha at
prolonged (12-week) Intarvals between the Injections of 1000 mg TU In 4
mi ally solution
Methodology: Open, one-anmm, multiple-dose study

Total number of subjacts:

planned: 38

Diagnosia and main criteriafor inclusion:

Hypogonadal man aged 18 to 85 years and with serum T {testosterons)
levals without androgen treaiment lower than 5 nmollL, who orderly
completed the maln study wih a final examination, did not exhibk any
relevant pathological findings, and gave thelr written Informed consent to
either extend the TU treatment from the main study or switch over from
TE (testosterone enanthate) to TU

Test product Testoaterone Undecanoate (TU)

dose: In petients on TL : B x 1000 mg at 12-week Intarvals

mode of edminlatratlon: Intramuscular injections (ghiteus mecis muscla)

Duration of treatment: B0 weeks B4 weeks

Efficacy end points: - Primary variabias: srythropolasis (hemogiobin, hameocrht), grip
strength; Secondary variables: ssrum lsvels of testoatercne (7),
dihydrotestosterons (DHT), eetmdiol (E2), luteinizing hormone (LH),
follicie stimuleting hormone (FSH), leptin and sex hormone-binding
globulin (SHBG); bona denalty; paramstars of bone metabollam; body
composition; lipids {total cholesterol, triglycarides, low-densily , high-
dansity and very low-denalty lipoproteins, apolipoprotsin A1 and B,
fpoprotain {a))

Safsty end pointe: Advarse avents {AEs); serum level of prostate-specific antigan (PSA);

ultrasonographic findings In prosiate; hematological and liver (ASAT,
ALAT, pamma-GT, total bifirubin) parameters, ferrltin, Iron;

[0084] The rssulls of this study allow for the following conclusion:

Treatmant with only 4 TU doses of 1000 mg L.m. per yaar was sufficient to restore physkological serum T levals In all 38

\o %
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patients over most of the measuremant times. This damonstratea that an Injaction Interval of 12 waslo la adequate or
most of the patiants.

Example 3
Phamacokinatic profiie of compesttions of the invention:

[0085] The pharmacokinetic profile of & formulation containing testosterone undecanoets (TU) 1000 mg In a vehicle
of 4 ml of & mixtura of camior oll and banzyl banzoata In a ratio of 1:1.7 by volume was testad In hypogonedal men
{(having testatarons levels In sarum of lass than 10 nmol/l). An Initlal phase of two first intramuscularly Injectione of
1000 mg TU with 8-waaka Interval betwean the two Injactions, foliowsd by a maintenance phase of subsequent 3
Intramusecularly Injections of 1000 mg TU aeparaiad by an intarval of 10 weaka between each of the injections. Than
1000 mg of testosterona undscanoate (TU) was intramuscularly Injected every 12 weeka, 5 treatment perlods were
provided with an interval of 12 weaks betwean each injection.

[0088] The resulk from this study shows (sea figure 1) that the treatmant achame resulted In testcstarona [svels (total
jevels) whereln the meximal and minimal levels are within the physiological acceptable renge and no accurnulation of
testosterone Is asen over ime. Furthermore, the minimum taatoatarons lavels {iotal lsvels) aftsr 12 weeka do not fall
below the lowest acceptable concentretion of testostarone of about 10 nmol. The seme was shown to apply fora treatment
pariod of 14 weaka upon exirapolating the serum leveis of tastostarons. The study also demonstratad that Injection of
1000 mg of TU In the above-mentioned formulation in Intarvals of 12 wesks between Injactions was efficlant over s
period of 14 weala,

Exampils 4

[0087] Comparison of Inkial phassa with 8 weeks batween Injections and 10 waela batwaen Injections.
[oo88] The pharmecokinetic profile of a formuletion contalning testoaterona undecanoats (TU)1000 mg In a vehicle

of 4 ml of a mixture of castor ol and banzyl banzoats in a ratio of 1:1.7 by volume waa tested uaing two different regimens
In hypogonadal man.

[0088] In ragimen A, an Initial phass of two first intramuscuiarly injections of 1000 mg TU with mean of B.2-wesie
(84.4 daya) Interval betweaen the two injactions, followed by a maintenance phase of subssquant Intramuscularly Injectiona
of 1000 mg TU saparated by an interval of a mean of 10.2 weeks (78.2 days) after sacond injection.

[0080] In regimen B, an Inltial phase of two firat intramuacularly Injections of 1000 mg TU with mean of 8.1-waeke
(42.5 deys) Intarvel betwean the first two Injections, followed by a maintanance phase of subssquent Intremuscularly
Injectiona of 1000 mg TU separated by an Imerval of mean of 10.1 weeks (70.5 days) after second injections.

[0091] The concentration of testostsrons (fotal) was detsmined In serum before each addhional Injection of TU.

[0092] The teble below shows the mean ganum levels of testostsrone (total) for regimen A versus regimen A basad
on data for 6 men.

Maan Testosterone lovels (total) in serum sccording to the number of weska between Injactions.

4 1%t injection { 2 Injection
Ragime Base valve; Meanweeksefter | Mean Meen wesks after | Mean
mean 1% |njection tesioaterone 2nd Injaction testosterone lavel
testosterona lovel (nmolM)aftar {nmolf) aftar
level {nmol/1) weeks weoks
before 1%
Injection
A 7.8 8.2 7.0 10.8 8.8
B éa 8.1 122 10.1 126

[0093] |t appears thet rsgimena Inciuding long-iam Intervals between injections, both with respect to the initial phase
and maintenance phess, do not result in the sufficient levels of tastastarons above 10 nmel over the antire period and
up to the following Injection (Regiman A). Howaver, upon decraasing the Intarval betwean Injactions In the inkial phase

10
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1o 8 weeks, a reflable regimen is achleved, whereln sufficlent testostarons lavals ars reinstated very fast and remains
et lovels above 10 nmoil.

Clalms

7.

10.

1.

A composltion formulated for Intramuscular injection comprising a testostarone ester selected from the group of
esaters consiating of linear and branched nonancates, decanostes, undecanoates, dodecanoains, tridecancates,
tetradecanontes and pentadecanoaiss; and a vehicle comprising castor oll in a concantration of 25-46 voli and a
co-solvent.

The composition according to clalm 1, wherein tha testosterone ester ks testosterone undecancata,
The composition eccording to clalm 2, wherein the testosterons undecandats is in a dosa of 150 to 500 mg parmL

The compasition eccording to any of the preceding claima, wherain the vehicie comprisaa the castor oll in a con-
centration of 25-40 vol%.

The compoasltion according 1o any of claima 1-3, whersin the co-soivent ls In an mmount ranging from 56 to 85 vol%
of the vahicle.

The composition according to any one of the preceding ciaima, wharein the co-scivant is benzy! benzoats.

A pharmeceutical formulation contalning J.000 myg testosterona undecancats in a vehicle of 4 mi of a mixture of
castor oll and benzyl benzoete In a retio of 1:1.7 by volume.

Use of a compoalition as dafinad In any ona of claima 1-8 or a pharmaceutical formulation as defined In claim 7 In
male contraception.

Use of e tesinaterone aester selected from the group of astera coneisting of inear and branched nonancates, de-
canoatss, undecenoatea, dodecancates, tridecanoates, tetradecancetss and pentadecanoatas for the praparation
of a medicarent for treating primary and secondary hypogonadism In 2 man, sald medicament Is in a form for
Intramuseular injection and comprises a vehicls comprising castor oll In a concentration of 25-45 voi% and a co-
solvent.

The use according to claim 8, wherein sakd primary hypogonadism Is derived from testicular fallure selectad from
the group conalating of cryptorchidism, bilaternl testiculer torslon, orchitls, orchidectomny, Kinefeltsr syndrome, chem-
otharapy and toxic damage from alcohol or heavy metals.

The use according 1o cialm 8, wheraln sald secondary hypogonadism ls derived from idlopathlc gonadotropin re-
lsasing hormona (GnRH) deficiancy or pituliary-hypothalamic injury caused by tumours, trauma or radiation.

12. Use of a of a testoaterone ester selectsd from the group of asters consisting of linear and branched nonanostes,

decanostes, undacunoates, dodscancates, tridecanoatas, teimdacanoaies and pentadecanontss for the prepars-
fion of a medicament for treating diseasse and symptoms associated with deficiant levela of testosterone In a man
who Ia Intherapy with & progestin ora gonadotropin supprassive agant, sakd madicemeant la in a form for Intramusculer
Injection and comprises a vehicle comprising castor oll in a conceniration of 25-45 vol% and a co-solvent.

13. The use accomnding to ciaim 10, whareln sald daficient lavels of tastostsrone In & man |s such that the concentration

of testoaterone I serum Is less than 10 nmol.

14. The use according to claima 8-13, wherein the testosterone aester |s testosierone undecanoats.

15. Tha use according to any of ciaims 8 1o 14, wheruln sald medicament compiisas sald testoaterone ester in a 6-waek

doae of 500 mg o 2000 myg, a 8-wesk doss of 500 mg to 2000 mg, & 10-week dose of 500 mg to 2000 mg, a 11-
weak dose of 500 mg to 2000 mg, & 12-week doss of 500 mg o 2000 mg, & 13-week dose of 500 mg to 2000 mp,
8 14-week dosa of 500 to 2000 mg, a 15-week doss of 500 o 2000 mg or & 16-week doss of 600 mg to 2000 mp.

1
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The usa eccording 1o cialm 15, whareln said 8-, 8-, 10-, 11-, 12, 13-, 14-, 15~ and 16-waek dose Is of 750 mg 1o
1500 mg.

17. The use according to any of claims 8 to 168, whereln the co-acivent is banzyl banzoate.

Patentanspriiche

1.

Zusammaneetzung, dia fir das intramuskulire Elnapritzen formuliert let, unfamend elnan Tastostaronester aus-
gewahk aus der Gruppe von Estermn bastehand aus iinsanen und verzweigtsn Nonanoatan, Dacanoaten, Undece-
noatan, Dodecanosaten, Tridecanoaten, Tetmdecancatsn und Pantadecenosaten; und ein Vehiksl umfesssnd Rlzl-
nusdl In einer Konzeniration von 25 - 45 Vol.-% und ein Hisl3sungsmital.

Zusammensetzung nach Anspruch 1, wobal der Tesiosteronaster Testoatsronundecanost let.

Zusammensstzung nech Anspruch 2, wobei das Teatosteronundecanoet In elner Dosle von 150 bis 500 mg pro mi
voriiegt

Zusammanasetzung nach einem der vorhargehandan Anspriche, wobel das Vehiksl daa Rizinus3l In einar Konzan-
tration von 25 - 40 Vol.-% umfasst.

Zusammenastzung nech sinem der Anspriiche 1 - 3, wobal des Hilfalaungamittel In ainer Menge im Barsich von
55 bis 65 Vol.-%, auf das Vehikal bazogen, vorilegL

Zussmmensatzung nach einem der vorhergahenden Anspriicha, wobel das Hilfslsungsmitte! Banzylbenzoat st

Pharmazeutische Rezeptur enthatend 1000 mg Teatoataranundacanost In elnem Vehlkel van 4 mi elnar Miachung
von Rizinus8l und Benzybenzoat In einem Varhilinle von 1:1,7, auf das Volumen bezogen.

Verwendung siner Zusammanastzung wis In einem der Anspriche 1 - 8 definlert, oder elner pharmazeutischen
Razaptur, wia In Anspruch 7 definlert, In ainem smpfilngnisverhltenden Mittel fOr M&nner.

Verwendung eines Teainateronastera ausgawihit aus der Gruppe von Estam bestehend aus llnearen und verzwelg-
tan Nonanoatsn, Dacanoatan, Undacanoaten, Dodecanoxten, Tridecancatan, Tetmdacancaten und Pentadace-
noaten fir dle Zuberaitung elinea Medikaments fir dis Sshandiung von primérem und sakundéiremn Hypogoradiamus
balm Mann, wobel daa Madlkamant in Form elner Intramuskuiiren Elnspritzung vorflegt und ln Vehikel umiasst,
dea Rizinusdl In elner Konzantration von 25 - 46 VolL-% und ein Hifeldsungemitsl umfasst

10. Verwendung nach Anapruch 8, wobe! der primére Hypogonadismus aus dem Versagen der Hodan herrilhrt ausge-

1.

12.

wihlt aus der Gruppa bestahend aus Hodsnratention, beldseltigar Hodentorsion, Hodenentzlindung, Hodenentfer-
nung, Klinafeltar-Syndrom, Chemotherepls und toxischam Schaden durch Atkohol oder Schwametalle.

Verwendung nech Anspruch 8, wobsl der sakundére Hypogonadismus van einem Mangel an |dopathisches Go-
nedotropin fretsatzendem Hormon (GnRH) oder durch Tumors, Treuma oder Strahlungebehandiung hervorgerufe-
ner Verietzung der Himanhangdrisa‘des Hypothalamus hemihrt.

Verwandung elnes Testosteronestss ausgewhhit aus der Gruppe von Estern bastahen aus linearen und verzweigten
Neonanoaten, Decanosten, Undscanoaten, Dodecancatsn, Tridecancaten, Tetradecanoaten und Pentedecanoatan
fir dia Zuberaltung ainea Meadikaments fir die Behandiung von Kmankheiten und Symptomen, die mit mangelhaftan
Teatosteronsplegein bel sinem Mann sasozfiert aind, der eins Thereple mit einem Progestin odar Gonadotropin
untardriickendan Mittsl durchmacht, wobel das Medikament in Form elner Intramuskulfiren Elnspritzaing vorlegt
und eln Vehikal umfasat, das Rizinus8) In elner Konzentration von 25 - 45 Vol.-% und eln HifslSsungsmittel umfasst.

3. Verwendung nach Anspruch 10, wobel dia mangeihaften Tastosteronsplegel bel ainam Mann derart sind, dass die

14,

Tastosteronkonzentration im Serum weniger als 10 nmol betrigt

Verwandung nach Anspriichan 8 - 13, wobel der Testosteronester Testosteronundecanaoat lat

12
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15. Verwendung nach elnem der Anapriiche B bia 14, wobel daa Medkament den Testosteronestar In einer 6-Wochen-

dosls von 500 mg bla 2000 mg, elner B-Wochendosis von 500 bla 2000 mg, aelner 10-Wochandeala von 500 mg bis
2000 myg, siner 11-Wochendoals von 600 bis 2000 mg, alner 12-Wochendoels von 500 bis 2000 mg, elner 13-
Wochandosis von 500 bis 2000 mg, ainer 14-Wochendosts von 500 bis 2000 mg, einer 15-Wochendoals von 500
bia 2000 mg oder einer 18-Wochandosls von 500 bis 2000 mg umfasst.

18. Verwendung nach Anapruch 15, wobel die 8-, 8, 10+, 11-, 12-, 13-, 14, 15- und 16-Wochendoala 750 mg bis 1500

17.

mg betragt.

Varwandung nach elnem dar Anspriiche B bia 18, wobsi das HiFsiBsungamittel Benzyfbenzoat ist.

Revendications

1.

10.

1.

12.

Compoaltion formulée pour dea injectiona Intramusculslres, gul camprend un ester de testostérons sdlactionnd dans
le groupe d'esters conetliué de nonanogtes, de décancates, d'undécanoates, de dodécancates, de tridécanostas,
de tdiradécanoetes et de pentadécanoates lindalras ou ramifids, alnal qu'un exciplant comprenant de hulle da ricin
en une concentration de 25 & 46 % en volume et un co-solvant.

Composition ssion ln revendication 1, dans |aquells 'ester de testostérone est Fundécanoats de tastostdrone.

Compaosition selon Ia revendication 2, dans laquelis 'undécanonte de testosiérone est sous forme d'une dose de
150 & 500 mg par mi,

Compesttion selon 'une quaicongue des evendications précédantsa, dana lagualle l'exciplant comprend de l'hulle
de ricin en une concentration de 25 & 40 % en volums.

Composition selon 'una qualconque des revendications 1 & 3, dana iaqualis le co-solvant est prisant sn une quantitd
allant da 55 & 5 % en volumae de Maxciplent.

Compoaition aslon Fune queiconque daa revendicationa précddentas, dans iajuelle la co-solvant est du banzoats
de benzyle.

Formulation pharmaceutique comprenant 1000 mg d'undécancets de testostérone dans un exciplent de 4 ml d'un
mélange d'hulle de ricin et de banzoate de benzyle dans un rapport da 1:1,7 an volume.

Utiisation d'una composition telle que définls dans Pune queiconque des revendicetiona 1 & 6 ou d'une formulation
pharmacsutiqus telle que définle dans ke revendication 7 pour la contreception masculine.

Utiksation d"un exter de isstostérone sélectionné dana le groupe d'esters constitud da nonanoates, de décancaies,
d'undécancates, de dodécanoates, de tridécanoates, de tétmdécancains et de pentadécanocatss findairea ou ra-
mifiés pour | préparation d’'un médicament pour le traltement de Phypogonedisme primaine ou sacondaire chez
homme, ledit médicameant étant utiisé sous forme d'une injection intramusculalre et comprenant un axciplent
comprenant de Fhulle da ricin en une concantration de 25 k 46 an volune ainsi qu'un co-salvant.

Utliisation eslon |a revandlcation 9, dana laquetis ledit hypogonadisme primaire provient d'une Insuffisance testicu-
Inire sdlactionnée dans le groupe constitus de |a cryptorchidie, ia torslon testiculalre bilatérale, Forchits, Forchidec-
tomie, le syndrome da Klinefeltar, lachimlothéraple atles |dalons toxiques causées par Maicool ou des méteux lourds.

Utiksation aelon la revendication 8, dana laquells ledit hypogonadisme sacondaire provient d'uns déficience en
gonadolbérine (GnRH) iopathique ou d'une ldslon pitultaire hypathelamique causée par des tumeurs, des trau-
matiemes ou des radlations.

UtiBsation d'un ester de tasinstdrons sdlactionnd dans le groupe d'estera constkud de nonanoatea, ds décanoatss,
d'undécancates, de dodécanoates, de tridécanoates, de tétradécanontss et da pentadécanostes (indalrss ou ra-
mifiés pour la préparation d'un médicamant pour le traltemant da maladias ou symptémes sssociéa & des niveaux
déficients de testostérons chaz un hamme qul sult une théraple & Ia progestérone ou avec un agant supressewr de
la gonadotrophine, ledit madicamnant étant utilsé sous forme d'une Injection Intramusculaire et comprenant un
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exciplent comprenant de Fhulle de ricin sn una concentration de 25 & 45 % an volumne ainsl qu'un co-solvant.

13. Utilsation ssion la revendication 10, dans laquelle lescdiis niveaux déficianta de testostérone chaz un homme sont
tels que Ia concentralion sérique de testostérone est Inférieure & 10 nmoled.

14. Utiisation saion lea revandicationa 8 A 13, dans laquella I'ester de tastostdrone aat 'undécanacate da testastérone.

15. Utlisation salon I'une quelconque dea revendications 8 & 14, dane laquelle ledit médicament comprend ledit aster
de testostdrone dans une dosa de 6 samainas da 500 myg & 2000 mg, une doas de @ semaines de 500 mg & 2000
mg, une dose de 10 samaines de 500 mg & 2000 ry, una dose da 11 samaines de 500 mg & 2000 mg, une doas
de 12 semaines de 500 mg & 2000 mg, une doss de 13 semaines da 500 mg & 2000 mg, une dose de 14 samalnes
da 500 mg & 2000 mg, une doss de 15 semeines de 500 my & 2000 mg ou une dose da 16 semaines de 500 mg
& 2000 mg.

16. Utileation salon Ia revendication 15, dane laquele lesditea dosas de 6, 9, 10, 11, 12, 13, 14, 15 et 16 semaines
sont de 750 mg & 1500 mg.

17. Utlisation aelon I'une queiconqus des revendications 8 & 18, dans laquelie le cosolvant est du berzoate de benzyle.
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Solubllidad de undecanoato de testosterona (UT) en diferentes aceites

Objetivo

Diferentes mezclas de benzoato de bencilo/aceite que contienen 250 mg de UT
por mi fueron estudiadas por su cristalizabilidad en refrigerador a 2-8 °C.
Determinar qué aceite particular y relacién de concetraciones de benzoato de
bencilo/aceite tienen la mayor capacidad de disolver UT.

Materiales

Aceite de ricino refinado para uso parenteral: DAB [Farmacopea Aleman)
Acelte de manl para uso parenteral: Ph. Eur.

Migliol 812: Ph Eur.

Benzoato de bencilo: Ph. Eur., USP

Undecanoato de testosterona: Monografla interna

Preparacion

Para preparar cada solucién, se disolvieron 25 g de UT a 50°C en la cantidad
respectiva de benzoato de bencilo, con lo cual la cantidad de aceite respectivo
fue adicionada. La mezcla resultante entonces fue agitada. Una solucién clara
fue formada. Fueron llenadas ampollas con 4 ml de parte de la solucién y
entonces fueron cerradas. 8 ampollas fueron guardadas en refrigerados (a 2-
8°C) y 4 ampolias fueron mantenidas a 25°C. Las ampollas fueron chequeadas
a tiempos especlficos en busca de presencia de precipitados (cristales).

Relaciones

25 g UT en una mezcla de 40% de benzoato de bencilo + 60% de aceite de
ricino refinado

25 g UT en una mezcla de 50% de benzoato de bencilo + 50% de aceite de
ricino refinado

25 g UT en una mezcla de 63% de benzoato de bencilo + 37% de aceite de
ricino refinado

25 g UT en una mezcla de 40% de benzoato de bencilo + 60% de aceite de
manl
25 g UT en una mezcla de 50% de benzoato de benciio + 50% de aceite de
manl
25 g UT en una mezcla de 63% de benzoato de bencilo + 37% de aceite de
mani

25 g UT en una mezcla de 40% de benzoato de bencilo + 60% de aceite de
migliol 812
25 g UT en una mezcla de 50% de benzoato de bencilo + 50% de aceite de
migliol 812
25 g UT en una mezcla de 63% de benzoato de bencilo + 37% de aceite de
migliol 812

Establlidad de las soluclones oleosas a temperatura amblente (25°C)
No aparecieron precipitados en ningtin ampolla después de 34°C
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Estabilidad de soluclones oleosas durante aimacenamiento en refrigerador (a 2-8°C)

Formulaciones que
comprenden aceite de ncino

Numero de ampollas con precipitacidn (cnstales)

refinado para uso parenteral

0d|1d |2 3 6 8d |10d | 21d [34d
40% de benzoatode bencilo |0 |5 6 6 6 6 6 6 6
50% de benzoatodebencilo |0 |0 1 3 3 3 3 4 5
63% de benzoatode bencilo |0 |0 0 0 0 0 0 0 0

Formulaciones que

Numero de ampollas con precipitacién

comprenden aceite de manl (cnstales)
para uso parenteral

0d|1d |4 6 8 19d |32d
40% de benzoato de bencilo 0 5 6 6 7 8 8
50% de benzoato de bencilo 0 2 5 5 5 7 8
63% de benzoato de bencilo 0 0 5 5 5 7 8

Formulaciones que
comprenden migho! 812 para
uso parenteral

Numero de ampollas con precipitacion {cnstales)

0d|1d |2 5 7 9d 20d |33d
40% de benzoato de bencilo 0 4 4 7 8 8 8 8
50% de benzoatode bencilo |0 1 1 8 8 8 8 8
63% de benzoatode bencilo |0 |0 1 1 1 1 5 6

Se puede decir en conclusion que la formulacion que contiene acerte de neino refinado para uso parenteral con un porcentaje de
63% de benzoato de bencilo (= composicién de la formulacion original Nebido €) es la unica formulacion en la cual UT no precipita
durante el almacenamiento por mas de 34 dias en refngerador a 2-8°C Todos los otros aceites y respectvas relaciones dieron un

producto inestable



