J

\/ Industria y Comercio
(\S\‘ SUPERINTENDENCIA

Delegatura de propiedad Industrial
Divisién eva aci

OLICITUD

PATENTE DE INVENCION

en01-92636

{

4. TiTULo s cf,x._.. M(D'Cée\r\u?é Pm \'-\u')L.)Cfr' }c_;._
I Px‘q_)(’\)(,\g)()‘l\'\(“\ﬂ-JJ A/L c,u)tgg)n\v{r 0 Sk S Ln eyl et -
PEEVRPE AW \\rk prjvp

51. CLASIFICACION INTERNACIONAL

1. SOLICITANTE _ & vdo cechecche  Lrc .

DOMICILIO (Ro e, Copudd

4. APODERADO _ D b Mo rz,udn’b/uu D B by

22. BOGOTA, D. C., Mwyo 2 SOt

e}

\
} [ILLTW

(FORMA P-10)
LY

S



SUPERINTENDENCIA DE INDUSTRIA ¥ COMERCIO

e PETTG R

S
b
v

No. 07-052636- -00000
Fecha: 2007-05-25 15:53:48 Dep. 2020 NUECREACIONL

T , Tra. 11 PATENTEIYN Eve: 379 FASENACIONALI
Indiistria y Comercio ' Act 411 PRESENTAGION  Folios: 159
SUPERINTENDENCIA

FORMULARIO UNICO DE SOLICITUD DE PATENTE
© PCT
- _ENTRADA EN FASE NACIONAL
1) SOLICITUD DE:
Patente de invencién D Patente de Modelo de Utilidad
D Capitulo . - Capitulo II.
2) Nombre: ENDORECHERCHE INC IDENTIFICACION
SOLICITANTE
(71) Dlrecclon 2989, de la Promenade, C.C. D NIT:
Sainte- *Foy, Québec G1 W 215
Conedd . . lee. O omo O
»Nacionalidad o domlcilio Québec Cual
Ca dé A , _—
na ‘ - -+ NUMERO

Lugal,'.':de constitubiéﬁ: c,apg_dé; o

P SR

|

Teléfono: Fax:
E. Mail:
3) Nombre; DILIA MARIA RODRIGUEZ IDENTIFICACION
REPRESENTANTE | D'ALEMAN
O APODERADO ccC nr: [
Direccion: Carrera 11 N°. 86-53 Piso 6
Bogoté D.C. ce. O omo O
Teléfono: 6181088 Fax: 6350824 .
E. Mail: info@clarkemodet com.co NUMERO: 41.654.882
TP: 20824 CSJ
4)
INVENTOR (ES) |Nombre: 1. EL-ALFY, Mohamed; 2. LABRIE, Fernand: 3. AZ2\,
Lamia.
(72) Direccién: 1. 3414 Maricourt, Apt. 1, Sainte-Foy, Québec G1W

2MS$, Cacanda; 2. 2989, de la Promenade. Sainte-Foy, Québec
G1W 215, Canadé 3. 3385 Maricourt #10, Sainte-Foy, Québec
G1W 2M2, Canada

Nacionalidad o Domicilio: Todos los anteriores, canadienses

5) PCT (86)
Solicitud Intermacional No. PCT/CA2005/001652 Fecha: Oct. 31, 2005

Publicacion Internacional No. W02006/047859 A1 Fecha: Mayo 11, 2006

6)Titulo (54) USO DE ANDROGENOS PARA REDUCIR LA PROBABILIDAD DE
ADQUIRIR O TRATAR EL ENVEJECIMIENTO DE LA PIEL

7) Clasificacién Internacional:

B) PRIORIDAD 33) Pais de Origen | (32) Fecha (31) Namero de
Solicitud
S| no L1 Estados Unidos  [Nov. 1, 2004 60/624,112
oy Comprobante depagoN'; 730,904 de Abril17de 2007 "' - f
In&&ucdones para el dlllgencuamlento del presente formulario. Ver reverso de esta paglna ~\
N
/

— —— . =



0) ANEXOS

Comprobante de pago de la tasa de presentacion de la solicitud
Comprobante de pago por reivindicacién de prioridad
Documento que acredita la existencia y representacion legal cuando el solicitante sea persona
Jurfdica
Poderes, si fuera el caso
Documento de cesién del inventor al solicitante o a su causante
Declaraciones
Copia de la soficitud Internacional. (Resumen, descripcion, reivindicacion, Dibujos).
Traduccitn de la solicitud internacional al castellano. (Resumen, descripcion, reivindicacion,
Dibujos)
Copia del examen preliminar efectuado por la IPEA
De ser el caso, copia del contrato de acceso
De ser el caso, documento que acredite 1a licencia o autorizacién de uso de conocimientos
tradicionales de las comunidades indigenas
De ser el caso, certificado de deposito del material biolégico
Arte final 12x12yBx6cm
De ser el caso, informacién sobre otras solicitudes de patente o titulos obtenidos en el
extranjero por el mismo titular o su causante, relacionados parcial o totaimente con la
invencion de esta solicitud.
Otros:
1. Reporte internacional de busqueda
2. Opini6n escrita

OO0 000 E|EOO0 OLk:

11) FIGURA CARACTERISTICA:

+

i
l
I s
N B “":’ "+ " a
.. N . 7
" » .
R A . .o et .
£ o i

/\
- RPN e .. C.C.41 654 &82 de'Bogéta TP20824 CSJ

#

Instrucciones para el diligenciamiento del presente fonlumm de esta pagina

p-933.

L M



SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

oL T

No. 07-052638- -00000-0000

Facha: 2007-08-25 15:53:48  Dep, 2020 NUECREACION!

Tm. 11 PATENTEIVI Eve: 370 FASE
Act 411 PRESENTACION  Folios: 180 CIONALI

SUPERINTENDENCIA DE INDUSTRIA Y CONERCIO

MIT : BOO175089-2,

RECISD DFICIAL DE CAJA : 07 - 30,904
FECHA : ABRIL 17 BE 2007

@ Kty CONSIBNACION 13

DEPOSITANTE TIP0 PAGD BANCO CUENTA No. PRGD FECHA PGS0 Vr. PAGD

CLARKE HODET ¥ CO. COLOMBOONSIANACION  BANCO POPULAR  030-00110-6 63069557 1770472007 22,930,000.00

Mt CONCEPTOD MIB

CANT. RENTISTICD CONCEPTD _ TOTAL CONCEPTD
1 30005-01-01 SOLICITURES 1 TRANITES DE 50L. DE PATENTE DE IN . 482,000.00
: TOTAL s ' 482,000,

S0M: CUATROCIENTOS QCHENTA ¥ MIL PESDS

©

REGPONSABLE ¢

RECIS0 € CAJA APLICABO AL EYPEDIENTE Mo



(12) INTERNATIONAL APFLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Orgaaisation
Inernational Burean

(43) International Publication Date PCT

11 May 2006 (11.05.2006)

(10) International Poblication Number
WO 2006/047859 Al

(51) Interantional Pateat Clamification:
ASIK J1/368 (200601)  ACIQ 1908 (2006.01)
ASIP 17708 (2006.01) ASIQ I9R6 (2006.01)
(21) Isternational Applcation Number:
. PCTACADDSAN 1652
(22) Intermationsl Flllag Date: 31 October 2005 (31.10.2005)

19) Flling Language: linglish
(16) PubBiextion Language: Baghish
(30) Priority Duin:

60/624,112 | November 2004 {01.11.2004) US

{T1) Applicant (for all devignoted States exceps US): EN-
DORECHERCHE, INC. [CA/CA); 2989, de la Proms-
nade, Sainte Foy, Quibec GLW 215 (CA).

{12) loventors; and
(75) Inventorw/Applicants (for US only): Wlb-

2089, de ta Promamde, Sxine-Foy, Québec GIW 2S5
(CA). AZZI, Lamla [DZ/CA]; 3385 Maricoan #10,
Sainto-Foy, Québec GIW 2M2 (CA).

(74) Aganis: MITCHELL, Richard, J. et al; cfo Marks &
Clerk, P.O. Box 957, Station B., Ottaws, Ontario K1P 587
(CAY

(1) Desigmgte m(uhmmumﬁruu
: al protection available): AB, AGQ, AL, AM,

: CU(Z.DB.DK.DM.DZ.B:.HB.N HS.FL
D, GE, GH, GM. HR, HU, ID, IL, IN, IS. JP, KH,
%, KM, KN, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV,
LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI,
NO, NZ, OM, PG, Fi, PL, PT, RO, RU, SC, SD, SH, 5@,
SK, 5L, SM, SY, TJ, T™M, TN, TR, TT, TZ, UA, UG, US,
UZ VC VN, YU, ZA, 2ZM, ZW.

{86) Desigraiel States {uniess otherwise indicated, for avery
kind of mglomal protaction available) ARIPO (BW, GH,
GM, KE. LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Bormslan (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
Buopesn (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, F1,
FR.GB, GR, HU, 1R, IS, TT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, 8L, 8K, TR), OAF1 (BF, BJ, CF, CG, C1, CM, GA,
GN, 0Q, GW, ML, MR, NE, SN, TD, TG).

Pablishad-:
—  with internarional searnch repors

For iwo-letier codes and other abbreviations, refer to the “Guld-
ance Notes on Codes and Abbreviations™ appearing ot the bagln-
ning of each regular issue of the PCT Gazstte.

0067047859 A1 |81 5 00500 0 0 T e

(54) Titke: USH OF ANDROGHNS TO REDUCE THE LIKRLIHOOD OF ACQUIRING OR TO TREAT SKIN AGING

18
|
z
|
it
i
5
i
|
ﬂ
i

o clency, particalerly skin strophy, loss of collagen, loss of elsstic fibers, lom of coonective tissue, callulite, and formation af wrinkles,
in sosceptible werm-blooded mimals including humans involving sdministration of sn androgen odand a sex sterold precursos.
Phanmacetical componttions for delivery of active ingredist(s) neeftl 1o tha invention are also disclosad.

u\



WO 2006/047859 PCT/CA2005001652
P/1259-849

USE OF ANDROGENS TO REDUCE THE LIKELIHOOD OF
ACQUIRING OR TO TREAT SKIN AGING

FIELD OF THE INVENTION

-[0001] The present invention relates to a method for treating or
reducing the likelihood of acquiring skin diseases due to age-related
androgen deficiency, comprising administering an effective amount of
mdmguuasqsuddmmdprodmgn.ﬂmoftom'swpﬁble
warm-blooded animals, including humans. In particular, the invention
includes administering androgenic compounds ar a precursor of sex sterolds

selected from the group consisting of dehydroepiandrosterone (DHEA),

dehydroeplandrosterone sulfate (DHEA-5), and androst-5-ene-3p,17p-diol (5-
diol), androstenedione, testosterone, DHT, androstanedione and angrostane-
Mﬂ-bdido:prodrugmmpm_mdstrmshrm_edmmyof&uemvim.
The invention also relates to topical or oral pharmaceutical compositions for
practicing the foregoing method.

RO OF RELATED ART

[0002] The almost exdusive focus an the role of avarian estrogens in
women has removed the attention from the dramatic 70% fall in circuilating
DHEA which already occurs between the ages of 20 to 30 and 50 to 60 years
(Migeon et al, 1957, JCEM, 17: 1051-1062; Vermeulen and Verdonck, 1976,
JCBM, 42: 247-253; Vermeulen et al, 1982, JCEM, 54: 187-191; Orentreich et
al, 1984, JCEM 59: 551-555; Bélanger et al., 1994, JCEM, 79: 1086-1090; Labrie
‘et al, 1997, Labrie et al, 1997, JCEM, 82: 2396-2402). Since DHEA is
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transformed to both androgens and estrogens in peripheral tissues, such a
fﬂlinsemmDHEAandDHBA—Sahomwhywom&mtmmopausemnot

only lacking estrogens but have also been progressively deprived of
androgens for a few years.
[0003] The marked reduction in the formation of DHEA-S by the
 adrenals during aging (Migeon et al, 1957, JCEM, 17: 1051-1062; Vermeulen
and Verdonck, 1976, JCEM, 42: 247-253; Vermenlen et al, 1982, JCEM, 54:
187-191; Orentreich et al., 1984, JCRM 59: 551-555; Bélanger et al,, 1994, JCEM,
79: 1086-1090) results in a dramatic fall in the tissue-specific formation of
androgens and estrogens in peripheral target tissues, a situation that has
been proposed to be associated with age-related diseases including insulin
resistance (Coleman et al,, 1982, Diabetes, 31: 830-833; Schriock et al., 1988,
JCEM, 66: 1329-1331) and obesity (Nestler et al, 1988, JCEM, 66:57-61;
MacEwen and Kurzman, 1988, ] Natrit, 121: §51-555; Tchernof et al, 1995,
Tchernof et al, 1995, Dizbetes Care, 18; 292-299). Moreover, much attention
has been given to the benefits of DHEA administered to postmencpansal
women, especially on the bone, sebaceous glands, vagina and well being
' after oral (Morales et al, 1994, JCEM, 78: 1360-1367; Baulieu et al, 2000, Proc
Natl Acad Sci USA, 87: £279-4284) us well a8 percutanecus (Diamond et al,
. 1996, ] Enddcrinol, 150: $43-550; Labrle et al, 1997, JCEM, 82: 3498-3506)

[0004} The data showing the presence of relatively high levels of -

androgens in normal women strongly suggest that the androgens play a

major but so-far unrecognized physiclogical role in women. In fact, the 44.5% _

fall which occurs it serum DHEA from 20-30 years of age to the age of 40 to
50 years in women could well explein the early bone loss and the increased
.FSH/LH ratic which precede the detectable decrease in ovarian
aiaroidogeruhhperimwpaualwminfacbaemmm!{'i:muin
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- premeriopausal women even before serum E; shows a decrease (Grodin et
al,, 1973, JCBM, 36: 207:214). On the other hand, age-related bone loes has
been reported to begin during the fourth decade while changes in’bane
hnnoverhnvealsobmfamuibefmenmpquse(ﬂwet&l%]din
Invesy, 67: 328-335; Mazess et al., 1982, Clinic Orthop, 165: 239-252; Johnaton
et al, 1985, JCEM, 61: 905-911). In agreement with these findings, bone
density was lower at all sites examiced in women classified as
perimenopausal compared to premenopausal (Steinberg et al,, 1989, JCEM,
[000ﬂ ' Unﬁlrenetlﬂy,duéinasaaydifﬁculﬂu,t;lllyaﬁnﬁtadnumber
of - circulating adrvena]l and gonadal steroids had been measured during
advancing age, especially in women where the impact of androgens and
estrogens of adrenal arigin is of particular importance (Labrie et al, 1991,
Mal Cell Endocrinol, 78: C113-C118). It is thus quite remarkable that most of
the important decline in circulating DHEA, DHEA-S, androst-5-ene-dlol-3,
178-diol (5-diol), 5-diol-G, androstenedione (4-dlone) as well as the
conjugated metabolites of androgens, namely androsterone-glucuronide .
(ADT-G) and endroetane-3q, , 17B-dicl glucuronide (3a-diolG), occurs
between the age rahges of 20-30 and 50-60 years while relatively small
changes occur after the age of 60 years. It is thus important to notice that in
" the 50-60 year-ald age groap, serum DHEA hds already decressed by 70%
from the 20-30 year-old pesk values (Labrie et al, 1997, JCEM, 82: 2396-2402).
Such data suggest that androgenic hormone replacement therapy should
start early, taking into account the marked decrease in androgens which
occurs relatively early during aging in women. -

[0006] As well demonstrated in our previous studies, supplementation
with physiological amounts of exogeneous DHEA permits the biosynthesis
of;ndmgu\smdauogummlyhﬁeappropﬁntemge-tﬁmwhich
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androgens and estrogens thus synthesized in specific peripheral tissues exert
their action in the same cells that are respansible for their formation and very

" little leakage of the active stercide occurs into the circulation. In fact, as -

mutﬁmedabove,ﬁummt.lh:'ﬁngeﬁecbufDHEAndmtrdltmﬁmmsem
on the circulating levels of the giucuranile derivatives of the metabolifes of
DHT, namely ADT-G and 3o-diol-G, these metabolites being produced
locally in the peripheral intracrine tissues which possess the appropriate
steroidoguﬁc'enzymmsyn&n@ninDHrﬁm&;eadmﬂprecumém
DHEA and DHEA-S (Labrie et al, 1991, Mol Cell Endocrinol, 78: C113-C118;
Labrie et al. 1996, J Endocrinol, 150: $107-5118). This local biosynthesis and
ac&mof;ndmgeminhrgetﬂmuelmuﬂmexpom:eafaﬂmm
to active androgens and thus minimizes the risks of undesirable
masculinizing ar other androgen-relsted side effects. The same applies to
estrogens although we feel that a relisble pamameter of total estrogen
secretion (comparabie to the glucuranides for androgens) is not yet available..

[0007] DHEA has been shown to have important effects an the skin of
aged individuals, the most salient of which is’ an increase in sebum
production (Labrie et al., 1997, JCEM, 82: 3498-3505). This has been shown in
a number of studies pecformed in women, particularly those > 70 years old
who are physiologically hyposeborrheic and thus found an improvement of
their akin with DHEA administration. The DHEA-induced increase in sebum
production observed in our study is probably due to the fact that the
sebaceous glands contain all the stervidogenic enzymes necessary to catalyze
the transformation of DHEA into the androgen DEIT, and that this androgen
is&\emaénsﬁnmhhrofuebmghndacﬁﬁty-(ubﬁeetal.m,Horm
Res, 54: 218-219; Labrie et al, 2003, End Rev, 24: 152-182).

[0008] Apart from sebumn production, other beneficial effects of DHEA
on the skin have been noticed. To date, evaluation of the dermatological
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aspects of DHEA administration have anly been performed with some
details in one study in which male and female subjects between the ages.of
60 and 79 years were orally admirdstered 50 mg of DHEA, once daily far 1
year. In that study, (Baulieu et al, 2000, Proc Natl Acad Sci USA, 97: 4279-

Skin surface hydratation significantly increased for the whole DHEA-treated -

population examined after 12 months of treatment. Skin surface hydratation
is considered a real- benefit for the akin, especially in aged indtviduals since
in these subjects the dryness makes the skin rough. DHEA also aignificantly
Thildecteuemsmmep:mmm;edhwomm>70yeanwhoa;emgre
concerned by age-related pigment changes. The two other components of
skin colour remained stable during the duration of the study (i.e. lightness
and redness). o '

[0005]  In US 5843982 a method for tresting skin atrophy ar of
inhibiting loss of collagen ar connective tissue by administration of DHEA,
DHEA-S or compounds converted in vivo to either of the foregoing is

SUMMARY OF THE INVENTION

[o010] It is an object of the present invention to provide effective
methods of treatment of skin diseases due to age-related androgen

[0011] It is another object of the present invention to provide effective
methods of treatment of skin diseases due to age-related sex-steroid

&\
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[0012] It is another object to provide methods of reducing the risk of

[0013] In ane embodiment, the invention pertains to a method of

'i:eaﬁngorredudngﬂ\eﬁskofacquiﬂng-skinau'ophy,wmpﬂdng
" administering to a patient in need of such treatment or reduction of risk an

effective amount of androgens or prodrugs thereof.

[0014)] In another embodiment, the invention pertains ta a method of
treating or reducing the riak of acquiring loes of collagen, comprising
administering to patient in need of such treatment or reduction of risk an

"effective amount of androgens or prodrugs of thereof.

[0015] In another embodiment, the invention pertains to a method of
treating ar reducing the risk of acquiring loss of elastic fibers, administering
to patient in need of such treatment or reduction of risk an effective amount
of androgens or prodrugs of thereof. '

{0016 hlhno&u';anbodi:'raﬂ,theimmﬁmperhkminlm&mdof
treating or reducing the risk of scquiring loss of elastic fibers, administering
to patient in need of such treatment or reduction of risk an effective amount
of sex steroid precursar or prodrugs of thereof.

[0017] In another embodiment, the invention pertains to a method of

'huﬁngorraducingﬂmﬂakofaa_pﬁihglmeofnmm&ve_ﬂuue,

comprising administering to patient in need of such treatment or reduction
of risk an effective amount of androgens or prodrugs of thereof.

[0018] Inlnothermhodimsﬂ,ﬁleimmt_lm.pe;uﬁ.ubnmﬁmdof
t:utingor_ll the riak of iri Ill'll . . Iministeri
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topnﬁmthmedofmchhutnmtarmducﬁmofﬁnkmeﬁaéﬁvemunt
of androgens ar prodrugs thereof. '

[0019]  Inanother embodiment, the invention pertains to a method of
{resting or reducing the risk of acquiring formation of wrinkles, comprising
administering to patient in need of such treatment ar reduction of risk an
effective amount of androgens or prodrugs of thereof,

{0020] In another embodiment, the invention pertains to a method of
treating or reducing the risk of acquiring cellulite, comprising increasing
levels of a sex steraid precursor selected from the group consisting of

_dehydroepiandrosterane (DHEA), dehydroepiandrosterone-sulfate {DHEA-

S) and androst-5-ene-38,17p-dial (5-diol), in a subject ar patient in need of
said treatment or said stercid precursor.

[0021] =  In another embodiment, the invention pertains to a method of
treating or reducing the risk of acquiring formation of wrinkles, comprising
increasing levels of a sex sterold precursor selected from the group.consisting
of - dehydroepiandrosterone (DHEA), dehydroepiandrosterone-sulfate
(DrmA-S)mdmdm&t-s-me-émw(Mu),huwmp-ﬂmm
need of said ireatment or said steroid precursor.

[0022] In ancther embodiment, the invention pertains to a miethod of

treating or reducing the risk of acquiring loss of elastic fibers, comprising -

increasing levels of a sex steroid precursar selected from the group consisting
of dehydroepiandrosterone (DHEA), dehydroepiandrosterone-sulfate
(DHEA-5) and androat-5-ene-3p,178-dicl (5-diol), in a subject or patient in,
needofﬂdhatumtmnidsuoidprecm.

W\
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[0023] In another embodiment, the invention pestains to a method of
treating or reducing the risk of acquiring ekin atrophy, comprising
administering androstenedione,  androstanedione, testosterone,
dihydrotestosterone, Sa-androstane-3a,17p-diol or compounds transformed
inio these, in a subject or patient in need of said treatment.

0024]  In nother embodiment, the lvention pertains to & method of °

&aﬁlg'qrdm&mﬁﬁdlquﬁrglmdmmm

’ a . mg i l I-. l : I 'E ’- ' I I
dihydrotestosterone, Sa-androstane-3a,17p-diol or compounds tranaformed
into these, in a subject or patient in need of sald treatment. .

[0025] In another embodimet, the invention pertains to a method of
treating or reducing the risk of loss of elastic fibers, comprising
dihydrotestosterone, Sa~androstane-3a,17p-diol or compounds tranaformed
into these, in a subject or patient in need of said trestment. ,
[0026] In another embodiment, the invention pertains to a method of
uuungarmdudngﬂmmkoflouofmmecﬂveﬁﬂue,wmpﬂnhg
administering ©  androstenedione,  androstanedione, testosterone,

dihydrotestosterane, 5u-mdroslane-3a,17|3—dml or compounds tranaformed -

into these, in a subject or patient in need of said treatment.

fo027] Inamﬁluenbodinuu;ﬁehwenﬂmpemimtoat'ne&mdof

treating or reducing the risk of acquiring wrinkles, comprising administering .

androstane-3a,17p-diol or compounds tranaformed into these, in a subject or
patient in need of said treatment.
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[0028] In another embodiment, the invention pertains to a method of

treating or reducing the risk of acquiring cellulite, comprising administering

androstane-3a,17p-diol or compounds tranaformed into these, in a subject or
patient in need of said treatment.

[0029] K another  aspect, the invention provides topical
pharmaceutical compositions containing the androgens togéther with
pharmaceutically acceptable dfluents or carriers.

[0030] =  Inone embodiment, the precursor is DHEA.
[0031] In another embodiment, the androgen Is testosterone or its
derivatives. : :

[00s2] - Asusedhuein,anmﬂrogmis&oompoundformeofib
_mtaboﬁtgs)havmgalﬁvﬂueﬁn&ehumandmgmmpmroﬂeuﬂmn
about 2x108M and an androgen receptor-mediated inhibitory effect qn the

_ growth of human breast cancer ZR-75-1 cells which reaches half-maximal
value at a concentration below 10 nanomioles per liter or a compound (or one

of its metnbolites) which positively responds to the screening method
described in the US provisional application entified “Method for
determination of anabolic activity” filed on August 30, 2004, application
60/606,174.

[0033] A patient in need of treatment or of reducing the risk of onset
of a given disease is one who has either been diagnosed with such disease or
one who is susceptible to acquiring such disease.

%
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. [0034] .Eneeptwhueoﬂuwiseshlad.&lepe&neddosageof&e

active compounds (concentrations and modes of administration) of the
invention is idéntical for both therapeutic and prophylactic purposes. The
dosage for each active component discussed herein is the same regardless of
the disease being treated (or of the disease whose likelihood of anset is being
reduced).

[0035] . Bmptwhmb&mhenotedorwﬁueappm&omcmm
dosages herein ‘refer to weight of active compounds unaffected by
phmmmﬁcdeﬁpiaﬂ,dﬂuuih,mfﬂmoro&qingmdimh,ﬂ&wugh

such additional ingredients are desirably included, as shown in the examples

herein. Any dosage form, spedially topical formulations (gel, lotion, cream,
ointment or the like) commonly used in the pharmaceutical industry is
appropriate for use herein, and the terins "excipient®, "dfluent®, or "carrier"
include such nonactive ingredients as are typically included, together with
active ingredients in such dosage forms in the industry. For example, typical
auntpu\e&gﬁngagumi:mﬂmor&wﬁkemaybeindu;ledfm
topical formulationa.

[0036] All of the active ingredients used in any of the therapies
discussed herein may be formulsted in pharmaceutical compositions which
also include ane or mare of the other active ingredients. Alternatively, they
may each be administered separately but sufficlently simultanecus in time so
that a patient eventually has elevated blood levels or otherwise enjoys the
benefits of each of the active ingredients (or strategies) simultaneously. In
some preferred embodiments of the invention, for example, one or more
active ingredients are to be formulated in a single pharmaceutical

4
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BRIEF DESCRIFTION OF THE DRAWINGS

_[(IJB7] Figure 1 shows the comparison between male and female
‘mouse dorsal skin. (A) Paraffin sections of monse dorsal skin stained with

hematoxylin and eosin. a) In the intact male, &ll hair follicles are in the
tnlogmphaaemdlocatedinﬂmdmwhmhmborduedbyathhhyerof
hypodermia. b) In the intact female, all hair folliclea are also in the telogen
phase, while the hypodermis is thicker in comparison to the male, and the
dermis is narrower. ¢) After GDX, the hair follicles of the male are in late

 anagen. d) In the GDX female, all the hair follicles are in anagen. Epidermis -

(E), dermis (D), hypodermis (H), panmiculus camosus (PC) and: hair follicles
(HF). Scale ber = 100 um. (B) Comparisan betiveen male and female total
skin thickness as well as the thickness of each skin layer (epidermis, dermis
and hypodercis) in infact and GDX animals and in GDX enimals treated
with DHT, B or DHEA. Values sre presented as means + SEM. ‘p<0.05 v,
GDX male conirol; *p<0.01 ps. GDX femele control (DuncenKtemer

[003]  Figure 2 shows the expression of androgén receptor (AR) in
the epidermis of mouse dorsal skin. AR was found to be exclisively
localized in the nuclel. a) in the intact nale, most of epidermal nuclei are
labeled. b) in the intact female, imost of epidermal nucle] are Iabeled but the
labeling intenaity is less than in the male. Three weeks after GDX, no labeling
could be detected in the GDX males (¢) nor in the GDX females (d). When
GDX male (e) and female (f} mice were treated with DHT, strong AR labeling
was cbeeived in most of the riclel of epidermal cells. When GDX males (g)

mdfemﬂm(h)medﬂa,wakﬂhbdmgwudmdndlnmmenudm. |

Similar to DHT treatment, when GDX males (I} and females §) recetved
DHEA,lltrunghbehngwmdetactedmmoutoftheepldermalnudd.Sale
bar =20 um,

PCT/CA2003001652 \4
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[00S9] Figure 3 and figure 4 show a comparison of the face skin
treated with DHEA (right side of the face) or univeated (left side of the

face). Three-hundred microliters (0.3mi) of the emulsion,cantsining DHEA
were applied on the forehead and on the right side of the face during 13
weeks, '

DETAILED DESCRIFTION OF THE INVENTION

[0040} The present invention shows that a majar effect of androgens
to be the main component of the dermis that provides a major support for
skin resistance, including a possible role in the formation of wrinkles. An
increase in dermal thickness was observed after DHT and DHEA treatment
in GDX females, (Fig 1) while, under all gxperimental conditions, the dermis
is thicker in males, thus possibly explaining the lack of effect of androgens in
the male during a 3-week tréatment period. Striking gender differences are
seen in the hypodermis of inact animals, thus providing further similarities
with human skin (Hattorl et al, 1993) and suggesting® that DHEA and
androgens could be beneficial for the reducing the risk of acquiring ar
treating cellulite.

[0041] Using the mouse as a model, the present invention clearly
establishes morphological differences between males and females in the
different mouse skin layers and appendages. Mareover, the specific and
differential role ¢f androgens and estrogens at different sites has beert
identified while providing evidence for an action of DHEA mediated by
androgens in the dermis and estrogens in the epidermis,

[0042] Ac&vehg!ed!mﬁnbpimilppﬂmﬁmisprefmblypmtlt
from 0.05% to 20% by weight relative to the total weight of the
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pharmaceutical compoasition, more preferably between 0.1 and 10% DHEA or
5-diol and between 0.1% and 3% for an androgen. Alternatively, the active
ingredient may be placed into a transdermal patch having structures. kmown
in the art, for example, structures such as those set farth in EP. Patent
No.0279982.

[ooi.s'_] Whmfomnﬂaiedumdnmuﬂ;loﬂmgormnr&m _
. like, the active compound is admixed with a suitable carrier which is

compatible with human skin or mucosa. Suitable carriers are known in the
art and include but are not limited to Klucel HF and Glaxal base. Some are
commercially available, eg, Glaxal base available from Glaxal Canada
Limited Company. Other suitible vehicles can be formd in Koller and Buri,
S.T.P. Pharma 3(2), 115124, 1967. The carrier is prefersbly one in which the
active ingredient(s) is (are) soluble at ambient temperature at the
concentration of active ingredient that is used. The carrier should have
sufﬁumtvmtytomninhinthestuddmnlomhzedmofshnor
mucosa to which the composition has been applied, without running or
evaporating for a time period sufficlent to permit substential penetration of
the precursor or androgen through the localized area of skin or mucosa to
cause a desirable clinical effect. The carrier is typically a mixture of several
componmh,e.g.phummzu_ﬁﬂﬂynmephblesolvmhh\daﬂﬁckaﬁng
agent. A mixture of organic and inorganic solvents can ald hydrophylic and

ltpophyﬁg:soluli]ity,ag.mlzruﬂmalmholluchnemardnndpmpyluw'

[oou] Preferred sex steroid precursors are dehyd:oephndrosmme
(DHEA) (available from Diosynth Inc.; Chicago, Ilinois, USA), 5-androsten-
3p,17p-diol (available from Steraloids, Wilton, New Hampshire USA).
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[0045) One other preferred sex steroid precursar is 4-androstene-3,17-
dione, available from Sigma-Aldrich Canada Lid, Oakvill, Ontario, Canada.

[0046] One preferred androgen of the invention is Stanolome (5o~
androstane-17p-ol-3-cne, DHT), available from Sigma-Aldrich Canada Lid,

[0047].  Another preferred androgen is AndroGel a gel containing 1%
of testosterane in alcohol, water, Carbopol 980, NF, isopropyl myristate and
0.1 M sodium hydroxide, and available from Solvay Pharma, Markham,

[0048] Qmprdmmduﬂ:ogmforsysmicacﬁonisAnd:bdem,a
patch conteining 122 mg or 243 mg of testosterone, available from
Laboratoires Paladin Inc., Montréal, Québec, Canada.

[0045] - Other esters of testosterone (testosterone undecanoate,
available from Organon Canada Ltd., Scarborough, Ontario, Canada, under
the name andriol, testosterone enanthate, available from Theramed
Corporation, Mississauga, Ontarlo, Canada under the name Delatestryl,
testosterone cypionate available from Pfizer Canada, Kirland, Canada under
the rame Depo-tesiosterone (cypicnate) or from Sabex, 2002 Inc.,
Boucherville, Qc, Canada wnder the name testosterone cypionate injection
USP) and derivatives {ie, nandrolone (19-nor testosterone) and esters .
(nandrolone decancate available from Organo Canads, Ltd Scarborough
Ontario Canada under the name DecaDurabolin), methyltestosterone
available from sigma-Aldrich Canada Lid, Oukvill, Oritario, Canada are also
preferred. .
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[0050] It is also preferred that the androgen are Sa~androstarieda,

: 17p-dol and Sdrandrostane5,17dione, both available Fom Slgma-Aldrich

CamdnLtd.,Oakvﬂl.OnhnoCamdn.

[0051] It is preferred that the sex steraid precursor or the androgen is

formulated as an alcoholic gel containing 1.0 to 10%, of caprylic-capric

triglyceride (Neobee M5); 10 to 20% of hexylene glycol; 20 to 10% of

diethyleneglycol monomethyl ether (Transutol) 20 to 10% of

Cyclomethicone (Dow Comning 345); 1.0 to 2% of benzyl alcohol and 1.0 to

5.0% of hydraxypropylcellulose (Klucel HF). '
1 .

[0052] It is also preferred .that the sex steroid precursor ar the
md:ogmhﬁarmulnbduamemdnhﬂng?.ﬂb&ﬂ%oﬂaurylme&lm
copolyal, 5.0 to 7.0% Cyclomethicane, 2.0 to £.0% of mineral ail, 6.0 to 8.0% of -
Cetearyl isononoate, 0.5 to 1.5% of Euruigin B2, 0.01 to 0.1% of butylated
hydroxytoluene, 49.0 to 60.0% of Propylene Glycol, 10 to 20% of water, 05 to
15% of Magnesium sulphate, 4.0 to 6.0% of ethanol and 0.1 to 3.0% of sex .
steroid precumor or androgen. '

[0053) It is also preferred that the sex sterold precursar or the
endrogen is formulated 8s a cream contsining 0.1 to 10% of sex stercid
precursar or androgen, 10 to 25% of Emulsifying Wax, 5 to 20% of Light
mineral oil, 0.5 to 2.0% of Benzyl alcohol, 20 to 40 % af Ethanol 95% and 20 o
40 % of water. . '

[o054] It is also preferred that the sex sterocid precursor or the
androgen is forminlated as a cream containing 0.1 to 10% of sex steroid

precursor or androgen, 2 to 10 % of Cetyl alcohol, 5 to 10% Cetyl Esters Wax,

" 0.25 to 05 % of Phenylethyl alcohal, 5 to 10 % of White Wax, 20 to 40 % of

waler,mlnlﬂ%d-Glycmo{,Z.Db_lO.ﬂ%oanenloﬂ,l.QtoS.O%of

-PCI'ICMIIIMIIIIGSI \q
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Sodium Laury] sulfate, 3.0 to 60% of Glyceryl monostearate, 3.0 to 6.0% of
Propyl glycol monostearate, and 1 to 50% of Methyl stearate.

[0055] It is also preferred that the sex steroid precursor or the
androgen is formmlated for oral administration as & capsule containing 10 to
- 50 mg of sex steroid precursor or androgen derivative. -

[005)  The carrier may also include various additives commonly ised
inohﬁmxbmdhﬁmamdwellhmynh&umﬂcmd@u&
For example, fragrances, antioxidants, pesfumes, gelling agents, thickening
agents such as carboxymethylcellulose, surfactants, stabilizers, emollients,
coloring agents and other similar agenis may be present.

(0057] Prefersbly, the attending dlinician will, especially at the
begirming of treatment, monitor an individual patient's overall response and
serum levels of DHEA or androgen and, especially, monitor the patient's
wmﬂmpmummnrﬁlmﬁrlgdmnmwmnglm
patients' metaboliam or reaction to treatment is atypical.

[0058] Typical dose for topical administration of sex steroid precussor -
"or androgen is 5 mg to 200 mg of active ingredient per day, per 50 kg of body
weight, preferably 20 to 60 mg per day.

If oral administration s chosen, 10_to 100 mg active ingredient should be

administered ance daily per 50 kg of body weight.

EXAMPLES OF EFFECTIVENESS OF THE PRESENT INVENTION
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Eu;llple 1

Materials and Methods

ANIMALS AND TREATMENTS |

[0059] Fifty aix adult male and female C57BL6 mice 13-15 weeks of age
were obtained from Harlan Laboratory (Indiana, USA). Mice were randomly
distributed into 4 groups af 7 animals per group as followa: (1) intact control;
(2) GDX control; (3) GDX+DHT (0.1mg/mouse); (4) GDX+DHEA (6.25
mg/mouse). On day one of the study, bilateral GDX was performed as
described (Castro, 1974 and Fleischman, 1981) in all animals except those of
the first group which were sham-operated. Starting from the second day

after GDX and for three weeks, DHEA is daily administrated orally ‘as a

suspension in 04% methylcellulose and 5% ethanol to the animals of the
npproprial:gmups.AntmalsuftnhctdeDXcmnolg'mupswemtr_ented
with the vehicle alone during the same perlod. Six hours after the last
treatment, all animals were sacrificed.

[0060] mmma'pmamw;cmdmupm'pm
published studies (Labrie et al, 1996; Labrie et al, 2003b). Thus, the selected
physiological doses completely reversed the GDX-induced atrophy of
hormone-sensitive organs and led to argan weights similar to those found in
intact animals. Since DHT is known to be poarly active by the oral route, it
was injected subcutaneously. To determine the DHT dose, a preliminary
dose-range study was pecformed (see supplementary anline material, online
Table S1). : .

Tissue procesaing

{0061 After shaving the long hair, the dorsal skin was excised,
flattened and immediately immersed in 10% buffered formalin. A sample
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was embedded in paraffin blocks from which 4um sections were cut and
routinely stained. The other part of the skin was used for the whole mount
technique as described (Badertacher JA, 1940, Stain Technol, 15: 29-30).

Skin thickness analysis

[0062] Under the light- microscopé, measurements were performed
using the IMAGE-PRO PLUS (Media Cyberhetics, USA). Twenty-five
readings were scored from each ekin layer of each animal The epidermal
&nichieumsmemned&omatmtumbaﬂaba_tmtumgmmlémm
(excluding stratum corneum), whereas the dermal thickness was the distance
between the epidermis and the hypodermis. Finally, the hypodermal
thickiiess was measured as the distance between the dermis and the
pannicolus carnosus.

Immunohistochemistry

{0063] Pareffin sections were deparaffinized and rehydrated
Endogenous peroxidase actlvity was eliminated by preincubation in 3% Hz0h
in methanol for 30 min. A microwave retrieval technique using citrate buffer
was applied (Tacha et Chen, 1994), and non-specific binding sites were

neutralized with 10% goat serum. The sections were then incubated for 60

min at room temperature with mouse anti-Ki-67 antibody clone MIB-5 (1:60)
(Dako Diagnostic, CA, USA) or far 90 min at room temperature with rabbit
antiendrogen receptor -(AR) antibody (1800) (N-20; Senta Crur
Biotechnology, Inic,, CA, USA). Zymed SP kit (Sen Franciaco, CA, USA) and
Vectastain Elite ABC Kit (Vector Laboratories, Inc. Burlingame, CA, USA) -
were used for AR, and Ki-67 antibodies, respectively. Under microscope
monitoring, diaminobenzidine was used as the chromogen. For the
evaluation of Ki-67, the labeling index of 400 cells was calculated from each
animal.
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Statistical analysls -
[0064] Data were expressed as means + SEM. The statistical
Kramer (Kramer CY, 1956, Blometrics, 12: 307-310)..

Results

. [0065]  Morphalogical examination of dorsal akin of 16-to 18-week-old

male and female mice reveals that gender differences in the global thickness
(of the skin and in the proportions of the different skin layers are clearly seen
(Figs 1A and 1B). In fact, the major difference is that the dermis in the male
is much thicker than in the female while the epidermis and hypodermis are
thicker in the female, thus resulting in total skin which is 40% thicker in the
male :

Epidermis

{0066] The epidermis of intact females is approximately 40% thicker
thanmmnlea(pd)ﬂl)nuuweehnﬂﬂ@x&eepldermalﬁmh\mof

" females decreased by 40% (p<0.01) while, a 13% increase was observed after

DHEA treatment (p<0.05).

[0067] As indicated by the number of Ki-67-positive basal cells, cell
proliferation was found to be higher in intact ferales (11,8 0.7 va 93 £ 04,
p<0.05), thus indicating a gender difference. Furthermare, 3 weeks after
GDX, the level of cell proliferation decreased in females by 27% (8.6 £ 0.7,
p<0.01), a value similar to that observed in intact males. AR immunostaining
intensity was founid to be alightly higher in intact males than females (Pigs
2a, 2b). Three weeks after GDX, AR expression decreased in'male epidermal.

cells to a level similar to that of females (Figs 2c, 2d). When GDX animala
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iu_:eivedDHl‘or DHEA,aa&mgARexp:uﬁmwuobaerveﬁhboﬁ\mlu
and females (Figs 2, 2i, 2f, 2.

Dermis

[0068] In intact animals, the dermis was 190% thicker in the male

compared to the female (p<0.01). After GDX, the female dermal thickness

increased by 22% (p<0.05) while the 7% decrease in the male was not
statistically significant. Only in GDX females, DHT and DHEA treatments
significantly increased dermal thickness by 47% (p<0.01) and 19% (p<0.05),

Hypodermis .

f0069]  The hypodermis in the intact female was about 11-fold thicker
than in the male (p<0.01). As seen in Figure 1B, after GDX, hypodermal

thickness increased in both male and female mice (p<0.01) while treatment

with DHT, Bz or DHEA markedly decreased hypodermal thickness in GDX
animals of both sexes (p<0.01). These findings are a good indicatian that
treatment with DHT, E; or DHEA is efficient for the treatment of cellulite.



s

Tablel

Epidermis Dennis Hypodermis

P) 9 P) 9 s ?

T (o) X | Tem % | T@m % | T(m) % |T@m) [% |T@m %
Tntact 9408 |18 |13804~ |36 |5002102 |49 [1mamse (a6 |15 |83 1 x| s

- 18

GDX 94+02 17 | 93402 16 | 463+213 | 841 | 209104 | 35 78458 | 142 | 378439 | 684
GDX+DHT 10+02 21 | 9602 25 | 4512241 |98 | 307+185 | 95 | 419" (49 | 7046~ |18
GDX*DHEA | 59.08 ' |17 |105203 |82 |sssmsy |28 | 202118 | 788 | 9262 |55 | 92ase |2

Table 1. Gender differences in the relative proportions of the different skin layers. Valueeueﬁ:esmhedummm:t
SEM.*, p<0.01, experimental versus GDX male; +, p<0.01, experimental versus GDX female; ¥, p<0.05, experimental versus
GDX female (Duncan-Kramer multiple-range-test). T : Thickness (um); % : Proportion of each skin layer.

ZSITONS00TVI/LOd
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ﬁ:ample 2
* Protocol ERC-202

Study Design
[0070] This study is a randomized double-blind placebo-controlled

trihloflS'subjeclsperarm. Thashzdywnsdividedinlsotwophaseg,a

screening period and a treatment period of 13 weeks,

Subjects and treatment _

[0071]]  After written informed consent was obtained, and women were
found eligible, each subject was randomized to receive either a 0.0%
(placebo), a 0.1%, & 0.3%, a 1% or a 2% DHEA emulsion twice a day in the
[0072] = Daily, before breakfast, and after supper, for 13 weeks, subjects

received 3.0 ml of one of the five emulsions.

[0073] All subjects were be instructed to apply the study treatment on
the face (right side) and forehead, upper chest, back of hands, back of arms,
external face of thighs and legs twice daily (in the moming between 06:00

and 09:30h and in the evening between 18:00 and 21:30h) duzing 13 weeks.

Theﬁmtapplhﬁmof_ﬂiesmdyhamnwumrﬂndoutatﬂ:e
investigational site where instructions were provided to the subjects on how
to apply the topical emulsion. Three-hundred microliters (0.3ml) of the
emulsion were applied on the forehead and face (right side), 0.3 ml per back

* of arm and back of hand (0.3 ml x2), 0.3ml on the upper chest, 0.6 mi per

thigh (0.6 ml x2) and 0.3 m] per leg {03 ml x2) for a total dose of 3.0 ml of
DHEA emulsion twice daily. i



WO 2006047859

PCTICA2005/001652

PHARMACEUTICAL COMPOSITION EXAMPLES

[0074] Set forth below, by way of eample and not of limitation, are
steraid precarsor DHEA, preferred androgens. The concentration of active
ingmdimtmnybevaﬁ'e&ownwidemngudincumedhm The amounts
_ and types of other ingredients that may be included are well known in the art

Example A
Topical cream
Ingredient . Weight% .
(by weight of total composition)
. DHEA 1.0
Emnulsifying Wax, NF 18.0
Light mineral ofl, NF 12.0
Benzyl alcohol 1.0
Ethanol 95% USP 340 . .
Purified water, USP 340
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Bxample B
Topical cream
Cream 0.1% DHEA (Formmlation No 0759-0435)

Welght %
@ywdghtdbhlmposlﬂnnl

Lauryimethicone copolyol (DC
Emulsifier 10)

3.0

_Cyclometicone (Mirasil CM5)

6.0

Marcol 82

30

Cetearyl isononoate (Cetiol SN)

" 7.0

Eumulgin B2

1.0

BT

0.1

Propylene Glycal

58.4

DHEA, GMP

0.1

Water, USP

154

Magnesium sulfate, 7 H20

.1.0

Absohute ethanol USP

5.0

Total:

100.0

Example C.
- Topical cream
Cream 0.3% DHEA (Formulation No 0759-0435)

Ingredient

Weight %
ngghtofbohlcompm:hon

Laurylmethicone copolyol (DC
Emulsifier 10)

1

3.0

Cyclometicone (Mirasil CM5)

60 -

Marcol 82

3.0

: Cetearyl isononoate (Cetiol SN)

70

Eumulgin B2

- 1.0

BILT

0.1

Propylens Giyedl

584

DHEA, GMP

0.3

Water, USP

152

Mggnenumsu]fate,ﬂ-ﬂo

1.0

Absolute ethanol USP

~ 50

Total:

1000
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Example D
Topical cream

_Creaml).S%Dl-IBA(I‘urmnhﬂmNoM

Ingredient

_ Weight %
(by weight of total camposition)

Taurylmethicone copolyol (DC
Emnulsifier 10)

30

10.0

Cyclometicone (Mirasil CME)
Primol 352

3.0

70

Cetm;ryl isononoate (Cetiol SN)

1.0

Bumulgin B2
B.ELT

0.1 .

Propylene Glycol

49.60

DHEA, GMP

03

Water, USP

20.00

Magneatum sulfate, 7 20

1.0

Absolute ethanol USP

5.0 .

Total:

100.0

AA
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BExample E
Topical cream
Cream 1.0% DHEA (Formulation No 0759-0435)
- Ingredient Weight %
. {by weight of total composition)
" Laurylmethicone copolyol (DC 3.0
Emulsifier 10)
Cyclometicone (Mirasil CM5) . 60
Marcol 82 30
Cetearyl isononoate (Cetiol SN) 70
Bumulgin B2 10
BHT 0.1
Propylene Glycol 58.4
DHEA, GMP 1.0
- Water, USP 145
Magnesinm sulfate, 7 H20 1.0
Absolute ethanol USP 50 -
1000 - .

. Total:
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Example F
- Topical cream
Cream 1.5% DHEA (Formulation No 484-12-1.5%)
Ingredient Welght %
(by weight of total composition)
Laurylmethicane copolyol (DC : 3.0 _
. Emulsifier 10) SR
Cyclometicone (Mirasil CM5) ) 5.0
Primol 352 30
Cetearyl isononoate (Cetiol SN) 70
Eumulgin B2 1.0
BHT 0.090
__Propylene Glycol 4541
ethanol. USP 140
DHEA, GMP 15
"~ Water, USP . 14.0
Magnesium sulfate, 7 H20 0.65
ethanol USP 535
ol 100.0
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)
" Fxample G
Topical cream
Cream 1.5% DHEA (Formulation No 435-3-1.5%)
Ingredient Weight %
(by weight of total composition
Laurylmethicone cgpolyol- (DC 3.0 :
Emulaifier10) "

Cyclometioone (Mirasil CM5) 6.0
Primol 352 - 3.0
Cetearyl isononoate (Cetiol SN) ) 7.0
Bumulgin B2 : 1.0

BH.T - 0.090

Propylene Glyenl = - 5841
DHEA, GMP 15

@ Water, USP 14.0
Magnesium sulfate, 7 H20 - "~ 10
ethanol USP 5.0

) Total: - 1000
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Example H -
Topical cream
Cream 1.5% DHEA (Formulation No 47-1.5%)
Ingredient Weight %
) {by welght of total composition)
Laurylmethicone copalyel (DC | 30
Emulsifier 10)
Cyclometicone 5.0
Mineral oil . 3.0
" 2-ethylhexyl stearate 10.0
Cutina E24 1.0
' B.HT . : 0.090
Propylene Glycal 4551
@ ethanol USP 10.0
DHEA, GMP 15
) Water, USP . 15.0
Magnesium sulfate, 7 H20 - 0.65
ethanol USP 525
Total: 100.0
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Example I
Topical cream

-Cream 2.0% DHEA (Formulation No 0759-0435)

Ingredient Weight %
| (by weight of total composition)
Laurylmethicone copalyol (DC . 30 '
Emulsifier 10) )
Cyclometicone (Miraail CMb) 6.0
Marcol 82 3.0
- Ceteary! isononoate (Cetiol SN) 70
Bumuigin B2 . 10
BHT 0.1
Propylene Glycol 584
DHEA, GMP 20
Water, USP 135
Magnesium sulfate, 7 H20 1.0
Absolute ethanol USP 5.0
Totml 100.0
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Bxample J
Topical cream
* . Cream 0.3% Testosterone
Ingredient Weight %
. - (by weight of total composition)
Laurylmethicone copolyol (DC 3.0
) BEnwlsifier 10)
. Cyclometicone (Mirasil CMb) 10.0
Primol 352 : 3.0
Cetearyl isononoate (Cetiol SN) 7.0
Bumulgin B2 10 -
B.HT 0.1
Propylene Glycol 49.60
Testosterone GMP 03
Water, USP , 20.00
Magnesium sulfate, 7 FH20 1.0
Absolute ethano]l USP 50
Total: 100.0
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Bxample K
Topical cream -
- Cream 0.3% DHEA
Ingredient Welght % * -
{by weight of total composition)
Cetyl alcohol N " 80 ]
" Mineral oil 7.0
Cetyl Esters Wax 4.0
. White Wax 6.0
Glyceryl monostearate, 40
Propyl glycol monostearate 20
Methyl stearate 1.0
Phenylethyl alcohol 05
Glycerol 4470
DHEA GMP 0.30
Water, USP 2150 .
Sodium Lauryl Sulfate 100
‘Total: 100.0-

/799
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Example L
Topical cream
Cream 0.3% DHT
Ingredient ' Weight %
{by weight of total composition!
Cetyl alcohol - ) 8.0
Mineral oil 70 -
Cetyl BstersWax = . 40
White Wax 6.0
Glyceryl monostearate, 40
Propyl glycol monostearate 20
Methyl stearate ' 1.0
Phenylethyl aloohal 0.5
Glyceral 44.70
DHT GMP - . 0.30
Water, USP 2150
Sodium Lauryl Sulfate ' 1.00 -
Total: 100.0
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Bbample M
Topical cream
Cream 0.3% Testosterone
Ingredient . Weight%
' (by weight of total composition)-
Cetyl alcohol . . 80
Mineral oil - 7.0
Cetyl Esters Wax 40
White Wax 6.0
Glyceryl monostearate, " 4.0
Propyl glycol monostearate 20
Methyl stearate 1.0
Phenylethyl alcohol 05
Glycerol 4470
Testosterone GMP 030
Water, USP 2150,
-Sodium Lauryl Sulfate . 1.00
* Total 100.0
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Examiple N
Topical gel

Gel 10.0% DHEA

Ingredient

Weight%
(by welght of total composition)

DHEA )

-10.0

(Neobee M-5)

5.0

Hexylene Glycol NF

15.0

Transcutol (diethyleneglycol
maonomethyl ether)

50

Benzyl alcohol

.20

50

Ethanol (absolute) USP

56.0

Hydroxypropylcellulose (1500 cps)
(KLUCEL) -

20

Total :

1000 7
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Example O
Topical gel
Gel 20% DHT
Ingredient Weight %
' (by weight of total compasition)
i ic Triglyceride ‘5.0
(INeobee M-5)
Hexylene Glycol NF 150
Transcutol (diethylenegiycol f 5.0
monomethyl ether)
Benzyl alcohol ) 20
Cyclomethicone (Dow corning 345) 5.0
‘Ethanol (absolute) USP . 64.0
Hydroxypropylcellulose (1500 cps) 20 .
(KLUCEL) )
Total " 100.0
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BExample P
Oral Capgules
Capsule 50 mg DEEA
Ingredient mg/capsule
. ! Strength: 50 mg
Cellulose, Microcrystailine 2485
(AVICEL 302) .
Magnesium Stearate 150
Total 3000
BExample Q
Oral Capsules
Capsule 25 mg DHEA
Ingredient - mgfcapsule
Strength: 25 mg
DHEA (micronized) 250
. {(House standard)
Cellulose, Microcrystalline ' 2735
(AVICETL, 302) (USP) :
Magnesium Stearate (NF) 1.50
Total _ 300.0

" [0075] The invention has been described in terms of preferred
embodiments and examples, but is not limited thereby. Those of akill in the art
will readily recognize the broader spplicability and scope of the invention

which ig ltmited only by the patent claims herein.

i
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What is claimed is:

1. A method for treating or reducing the likelihood of acquiring skin
diseases due to age-related androgen deficiency, comprising administering to
pahmtmmedofsudtmmmormmedofmduchmofﬂskmﬁechve
amountofnndrogensurp:odmgaofthereof.

2 A method of claim 1 wherein these skin diseases are selected from the

'gmupcmmisﬁngofakhnuopﬁy,lmaofcoﬂggemlmaofehaﬁcﬁbua,lomof
connective tiasue, cellulite, and wrinkles.

3.  The method of daim 1 wherein the androgen is selected from the

group  consising  of ' ftestosterone  (4-androatene-17p-ol-3-one),
dﬂlydroim (Sa-androstane-17p-o0l-3-one), androstenedione (4-
sndiostene3,17-done), androstanediane (5a-androstane-3.7.dione), Sa-
androstane-3a, 17fdiol or prodrugs of thereof.

4 A method for treating or reducing the likelihood of acquiring wrinkles
and cellulite or loss of elastic fibers comprising administering to patient in
need of such treatment or bn need of reduction of risk an effective amount of
at least ane sex steroid precursor selected from the group consisting of
" dehydroeplandrosterone, dehydroeplandrosterane-sulfate, 5-androstene-
3p,17p-diol and prodrugs of thereaf.

5.. A method for treating or reducing the likelihood of acquiring wrinkles
and cellulite or loss of elastic fibers comprising adminjstering to patient in
needofmmhtrenhnmturhmedofreducﬁmofrhkane&ecﬁveamﬁumof

at least one androgen selected from the group consisting of testosterone (4- -

androstene-17p-ol-3-one), dihydrotestosterane (5a-androstane-17p-0l-3-one),

\.\7/
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androstenedione  (4-androstene-3,17-dione),  androstanedione  (Sa-

androstane-3,17-dione), Sa-androstane-3q, 17B-diol and prodrugs of thereof.

6. The method of claims 4 wherein sex steroid precursors are
administered topically. '

7. A method for treating or reducing the likelihood of acquiring skin
atrophy, loss of collagen, comprising administering to patient in need of such
treatment or in need of reduction of risk an effective amount of at least one
androgen selected from the group consisting of testosterane (4-endxostene-
17p-al-3-one), dihydrotestosterane (Sa-androstane-17p-ol-3-one),
androstenedione  (4-androstene-3,17-diome),  androstanedione  (5a-
androstane-3,17-dione), 5a-androstane-3q, 17p-diol and prodrugs of thereof.

8. The method of claim 4 whereln sex steroid precursors are

9.- The method of claim 1, 5 or 7 wherein androgens or prodrugs of
thereof are administered topically. '

-.10. ThemetlmdofdaimLSor?wheretnnm_hogmorpmdrugst;f

thereof are administered orally.



— —

11.  Use of an effiotive smount of androgens or prodrugs thereof in the maimifacture
of a medicament for treating or reducing the likelihood of acquiring skin diseases due to
12 The use of claim 11, whersin the skin diseases arc sclected from the group
consisting of skin atrophy, loss of collagen, loss of elastic fibers, loas of connective
tinsue, cellulite and wrinkles.

13.  The uso of claim 1, whersin the androgmm is solected from the group consisting of
testosterone (4-androstene-176-ol-3-one), dihydrotestosterans (Sa-androstane-17B-ol-3-
one), androstenedione ((4-androstens-3, 17dione), androstanedione (Sa-androstans-3, 17-
dions), Sa-androstene-3a, 17p-diol or prbdrugs-thereof.

14, Aneﬁcﬁwmumuf-nmtunxmmmuwﬁomhm
mdmmmwmsmmaﬂ.
17p-~diol ind prodruga thereof for use i treating or roducing the likelihood of scquiring
wrinkies and cellulite or loss of elastic fibers'in a patisnt. '

15.  Aneffective amount of at ane least androgen selected from the group consisting
of (4-androstone-1Tp-ol-3-one), dibydroteatoeterune (Sa-androstane-17§-ok-3-oue),
androstenedions (4-androstens-3, 17dione), sndrostanedions (Sa-endrostans-3, 17-
dione), So-androstane-3c, 17B-diol o prodrugs thereof for usé in treating or reducing the
likelihood of acquiring wrinkles and cellulits or loss of elastic fibers in & patient.

16. A topical composition for use in treating or reducing the likelihood of acquiring
wrinkles and cellulite or loss of clastic fibers in a patient comprising-an effective amount
of at least ons androgen selected fram the group cansisting of (4-androatene-17g-al-3-
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US0 DE ANDROGENOS PARA REDUCIR LA PROBABILIDAD DE ADQUIRIR
O_TRATAR EL ENVEJECIMIENTO DE LA PIEL

CAMPO DE LA INVENCION

La presente invencién se refiere a un método para
tratar o reducir la probabilidad de adquirir enfermedades
de la piel debido a 1la deficiencia del andrégeno
relacionada con la edad, que comprende administrar una
cantidad efectiva de andrégenos o precursores esteroides
sexuales y profarmacos de los mismos en animales de sangre
caliente susceptibles, que incluye a 1los humanos. En
particular, la invencién incluye administrar compuestos
androgénicos o un precursor esteroides sexuales
selecclonados del grupo que consiste en
dehidroepiandrosterona {DHER) , sulfato de
dehidroeplandrosterona (DHEA-S), y androst-5-en-38,17p-
diol (5-diol), androstendiona, teatosterona, DHT;
androstandiona y androstan-3a, 17-p diol o profarmaco,
compuestos transformados a cualquiera de éstoas en vivo. La
invencién también se refiere a las composiciones
farmacéuticas tépicas u orales para practicar el método

anterior.

¢
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ANTECEDENTES DE LA INVENCION

El enfoque casl exclusivo en la funcién de
estrégenos ovaricos en las mujeres ha quitado la atencién
de la dramAtica caida del 70% en el DHEA circulante lo
cual ya ocurre entre las edades de 20 a 30 y 50 a 60 aflos
(Migeon et al., 1957, JCEM, 17: 1051-1062; Vermeulen y
Verdonck, 1976, JCEM, 42: 247-253; Vermeulen et al., 1982,
JCEM, 54: 187-191; Orentreich et.al., 1584, JCEM 59: 551-
555; Bélanger et al., 1994, JCEM, 79: 1086-1090; Labrie et
al., 1997, Labrie et al., 1997, JCEM, 82: 2396-2402). Ya
que la DHEA se transforma tanto a andrdégenos como a
estrégenos en tejidos periféricos, tal caida en el suero
DHEA y DHEA-S muestra por qué las mujeres en la menopausia
no sélo carecen de estrdégenos sino que también se han
privado progresivamente de andrégenos durante algunos
ailos.

La marcada reduccién en la formacidén de DHEA-S
por las glindulas suprarrenales durante el envejecimiento
(Migeon et al., 1957, JCEM, 17: 1051-1062; Vermeulen y
Verdonck, 1976, JCEM, 42: 247-253; Vermeulen et al., 1982,
JCEM, 54: 187-191; Orentreich et al., 1984, JCEM 59: 551-
555; Bélanger et al., 1994, JCEM, 79: 1086-1090) resulta
en una calda dramidtica en 1la formacidén de tejido

especifico de andrédenos y estrégenos en 1los tejidos
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periféricos al objetivo, una situacién que se propone esté
asociada con las enfermedades relacionadas con la edad que
incluye la resistencia a la insulina (Coleman et al.,
1982, diabetes, 31: 830-B33; Schriock et al., 1988, JCEM,
66: 1329-1331) y obesidad (Nestler et al., 1988, JCEM,
66:57-61; MacEwen y Kurzman, 1988, J Nutrit, 121: §51-855;
Tchernof et al., 1995, Tchernof et al., 1995, Cuidados
para la diabetes, 18: 292-299). Es mas, se ha prestado
mucha atencién a los beneficios de DHEA administrada a las
mujeres posmenopiusicas, especialmente en el bienestar de
hueso, gléndulas sebéceas, vagina y después la
administracidén oral (Morales et al., 1994, JCEM, 78: 1360-
1367; Baulieu et al., 2000, Proc Natl Acad Sci E.U.A., 87:
4275-4284) aal como percutldnea (Diamond et al., 1996, J
Endocrinol, 150: S43-S850; Labrie et al., 1997, JCEM, B82:
3498-3505) del esteroide precursor.

Los datos muestran la presencia de niveles
relativamente altos de andrégenos en mujeres
considerablemente normales suglieren que 1los andrégenos
desempefian un papel fisiolégico principal pero hasta ahora
no reconocido en las mujeres. De hecho, la caida del 44.5%
que ocurre en el suero DHEA desde los 20-30 aflos de edad a
la edad de 40 a 50 afios en las mujeres podria explicar
bien la pérdida temprana de hueso y la proporcién FSH/LH

aumentada la cual precede a la disminucidén perceptible de
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esteroidogénesis ovirica en las mujeres del
perimenopdusicas. De hecho, el suero FSH aumenta en las
mujeres premenopdusicas incluso antes de que el suero E;
muestre una disminucién (Grodin et al., 1973, JCEM, 36:
207-214). Por otro lado, se reporta que la pérdida de
hueso relacionada cog la edad empieza durante la cuarta
década mientras tamblén se han encontrado cambios en 1la
produccién de hueso antes de la menopausia (Riggs et al.,
1981, J Clin Invest, 67: 328-335; Mazess et al., 1982, -
Clinic Orthop, 165: 239-252; Johnston et al., 1985, JCEM,
6l: 905-911). De Conformidad con estos resultados, la
densidad ¢sea fue absolutamente mAs baja en sitios
examinados en mujeres clasificadas como perimenopéusicas
comparada con premenopausicas (Steinberg et al., 1989,
JCEM, 69: 533-539).

Hasta hace poco, debido a dificultades de ensayo,
inicamente se han medido un ntmero limitado de esteroides
de goétnadas y suprarrenales circulantes durante edad
avanzada, especialmente en mujeres dénde el impacto de
andrégenos y westrégenos de origen suprarrenal es de
particular importancia (Labrie et al., 1991, Mol Cel
Endocrinol, 78: <C113-Cl18). Por 1lo tanto és bastante
notable que la mayoria del declive importanté en la DHEA,
DHEA-S, androst-5-en-diol-3f, 17f-diol (5-diol), 5-diol-G,

androstendiona (4-diona) circulante asi como los
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metabolitos conjugados de andrégenos, - a saber
androesterona-glucuronida (ADT-G) y androstano-3a, 178-
diol glucuronida (3a-diol-G), ocurre entre los rangoa de
edad de 20-30 y 50-60 aflos mientras que 1los cambios
relativamente pequefios ocurren después de la edad de 60
aflos. Por lo tanto es importante notar que en el grupo
etario de 50-60 afios, el suero DHEA ya ha disminuido a 70%
desde los valores pico de 20-30 afios de edad (Labrie et
al., 1997, JCEM, 82: 2396-2402). Tales datos sugieren que
la terapia de reemplazo de hormonas androgénicas debe
empezar temprano, teniendo en cuenta la marcada
disminucidén en andrégenos la cual ocurren relativamente
temprano durante el envejecimienéo de las mujeres.

También se demostrdé en nuestros eatudios
anteriores, que la complementacién con cantidades.
fisiolégicas de DHEA exdégenos permite la biosintesis de
andrégenos y estrégenos unicamente en los tejidos objetivo
apropiados los cuales contienen enzimas esteroidogenicas
requeridas y tejido especifico. Los andrégenos activos y
estrdgenos sintetizades por 1lo tanto en los tejidos
periféricos especificos ejercen su accidén en las mismas
células que son responsables de su formacién y ocurre una
fuga muy pequefia de esteroides activos a la circulacién.
De hecho, como se menciono anteriormente, se ven los

efectos de choque de la administracién de DHEA en los
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niveles circulantes de los derivados de glucuronida de los
metabolitos de DHT, a saber ADT~G y 3oa-diol-G, estos
metabolitos se producen localmente en 1los tejidos
intracrinos periféricos que poseen las enzimas del
esteroidogenicas apropliadas para sintetizar la DHT de los
precursores suprarrenales DHEA y DHEA-S (Labrie et al.,
1991, Mol Cell Endocrinol, 78: Cl113-Cll1l8; Labrie et al.
1996, J Endocrinol, 150: S8107-S118). Esta biosintesis
local y accién de andrégenos en los tejidos objetivo
eliminan la exposicién de otros tejidos a andrégenos
activos y por 1lo tanto minimizan los riesgos de
masculinizacién indeseable u otros efectos colaterales
relacionados con los andrégenos. Lo mismo aplica para los
estrbgenos aunque se cree que todavia no estd disponible
un parametro confiable de secrecién de estrégeno total
(comparable a las glucurcnidas para los andrégenos).

La DHEA ha mostrado tener efectos importantes en
la piel de individuos de edad avanzada, el méAs
sobresaliente el cual es un aumento en la produccién de
sebo (lLabrie et al., 1997, JCEM, B2: 3498-3505)., Esto se
ha mosatrado en varios estudios realizados en mujeres,
particularmente en aquéllos > 70 afios de edad quiénes son
flsiclégicamente hipo-seborreicos y por 1lo- tanto se
encontré una mejora de su piel con administracién de DHEA.

La DHEA inducida aumenta la produccién de sebo observado
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en nuestro estudio es probablemente debido al hecho que
las gléndulas sebéce;s contienen todas 1las enzimas
esteroldogenicas necesarias para catalizar la
transférmacién de DHEA en el andrégeno DHT, y este
andr6geno es el estimulador principal de la actividad de
la gléndula sebdcea (Labrie et al., 2000, Horm Res, 54:
218-219; Labrie at.al., 2003, End Rev, 24: 152-182).

Aparte de la produccién de sebo, se han notado
otroa efectos benéficos de DHEA en la piel. A la fecha, la
evaluacién de los aspectos dermatolégicos de la
administracién de DHEA se ha realizado dunicamente con
algunos detalles en un estudic en el cual se administré
oralmente 50 mg de DHEA a sujetos masculinos y femeninos
entre las edades de 60 y 79 aflos, una vez por dia durante
1 afio. En ese estudio, (Baulieu et al., 2000, Proc Natl
Acad Sci E.U.A., 97: 4279 - 4284) se evalud hidratacién de
la piel, pigmentacién de la piel y espesor de la piel. La
hidratacién de 1la superficie de la piel aumentd
significativamente para toda la poblacién examinada que se
tratd6 con DHEA después de 12 meses de tratamiento. La
hidratacién de la superficie de la piel se considera un
beneficio real para la piel, sobre todo en individuos de
edad avanzada ya que en estos individuos la resequedad
vuelve la pilel aspera. La DHEA también disminuyd

significativamente la pigmentacién de 1la piel facial
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(amarillez) en toda la poblacidén. Esta disminucién fue més
pronunciada en mujeres > 70 afios quienes se interesan mis
por los cambios de pigmento relacionados con la edad. Los
otros dos componentes de color de la piel permanecieron
estables durante la duracién del estudio (es decir 1la
luminosidad y rojez).

En la patente E.U.A. 5,843,932, se describe un
método para tratar la atrofia de 1la piel o de inhibir 1la
pérdida de <coldgeno o tejido conectivo por 1la
administracién de DHEA, DHEA-S o compuestos convertidos en

vivo a cualquiera de los anteriores.
SUMARIO DE LA INVENCION

Es un objetivo de la presente invencién proveer
métodos efectivos para el tratamiento de enfermedades de
la piel debido a la deficiencia del andrégeno relaciocnada
con la edad.

Es otro objetivo de la presente invencién proveer
métodos efectivos para el tratamiento de la piel debido a
la deficiencia del precursor_esteroide sexual relaclonado
con la edad.

Es otro objetivo proveer métodos para reducir el

riesgo de adquirir los problemas anteriores.
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En una modalidad, la invencién pertenece a un
método para tratar o reducir el riesgo de adquirir atrofia
de la piel, que comprende administrar una cantidad
efectiva de andrégenos o profidrmacos de los mismos, a un
paciente con necesidad de tal tratamiento o reduccién del
riesgo.

En otra modalidad, la invencidén pertenece a un
método para tratar o reducir el riesgo de adquirir pérdida
de coladgeno, que comprende administrar una cantidad
efectiva de andrdgenos o proférmacos de los mismos, a un
paciente con necesidad de tal tratamiento ¢ reduccifén del
riesgo.

En otra modalidad, la invencién pertenece a un
método para tratar o reducir el riesgo de adquirir pérdida
de fibras elédsticas, administrar una cantidad eficaz de
andrégenos o profadrmacos de los mismos, a un paciente con
necesidad de tal tratamiento o reduccién del riesgo.

En otra modalidad, la invencién pertenece a un
método para tratar o reducir el riesqgo de adquirir pérdida
de fibras elésticas, administrar una cantidad efectiva de
precursor estercide sexual o profdrmacos de los mismos, a
un paciente con 1la necesidad de tal tratamiente o
reduccién de riesgo.

En otra modalidad, la invencién pertenece a un

método para tratar o reducir el riesgo de adquirir pérdida
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de tejido conectivo, administrar una cantidad efectiva de
andrégenca o profdrmacos de los mismos a un paciente con
necesidad de tal tratamiento o reduccién del riesgo.

En otra meodalidad, la invencién pertenece a un
método para tratar o reducir el riesgo de adquirir
celulitis, que comprende administrar una cantidad eficaz
de andrégenos o profirmacos de los mismos a un paciente
con necesidad de tal tratamiento o reduccién del riesgo.

En otra modalidad, la invencién pertenece a un
método para tratar o reducir el riesgo de adquirir
formacién de arrugas, administrar una cantidad efectiva de
andrégencs o proférmacos de los mismos a un paciente con
necesidad de tal tratamiento o reduccidn del riesgo.

En otra modalidad, la invencién pertenece a un
método para tratar o reducir el riesgo de adquirir
celulitis, que comprende aumentar niveles de un precursor
esteroide sexual seleccionado del grupo que consiste en
dehidroepiandrosterona (DHEA) , sulfato de
dehidroepiandrosterona (DHEA-S), y androst-5-en-3p,17p-
diocl (5-diol), en un sujeto o paciente con la necesidad de
dicho traéamiento o dicho precursor esteroide.

En otra modalidad, la invencién pertenece a un
método para tratar o reducir el riesgo de adquirir
formacién de arrugas, gque comprende aumentar niveles de un

precursor esteroide sexual seleccionado del grupo que
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consiste en dehidroepiandrosterona (DHEA), sulfato de
dehidroepiandrosterona (DHEA-S), y androst-5-en-3p,17p-
diol (5-diol), en un sujeto o paciente con la necesidad de
dicho tratamiento o dicho precursor esteroide.

En otra modalidad, la invencién pertenece a un
método para tratar o reducir el riesgo de adquirir pérdida
de fibras elAsticas, que comprende que comprende aumentar
niveles de un precursor esteroide asexual seleccionado del
grupo que consiste en dehidroepiandrosterona (DHEA),
sulfatoe de dehidroepiandrosterona (DHEA-S), y androst-5-
en-3f,17p-diol (5-diol), en un sujeto o paciente con la
necesidad de dicho tratamiento o dicho precursor
esteroide.

En otra modalidad, la invencién pertenece a un
método para tratar o reducir el riesgo de adquirir atrofia
de la piel, que comprende administrar androstendiona,
androataq@iona, testosterona, dihidrotestosterona, Sa-
androstano-3a, 17p-diol o© compuestos transformados en
éstos, a un sujeto o paciente con necesidad de dicho
tratamiento.

En otra modalidad, la invencién pertenece a un
método para tratar o reducir el riesgo de adquirir pérdida
de colageno, que comprende administrar an&?ostendiona,
androstandiona, testosterona, dihidrotestosterona, Sa-

androstano-3a, 17p-dliol o compuestos transformados en
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éstos, a un sujeto o paciente con necesidad de dicho
tratamiento.

En otra modalidad, la invencién pertenece a un

método para tratar o reducir el riesgo de pérdida de

fibras elésticas, que comprende administrar
androstendiona, androstandiona, ' testosterona,
dihidrotestosterona, S5a-androstano-3a, 17p-diol o

compuestos transformados en éstos, a un sujeto o paciente
con necesidad de dicho tratamiento.
En otra modalidad, la invencién pertenece a un

método para tratar o reducir el riesgo de pérdida de

tejido conectivo, que comprende administrar
androstendiona, androstandiona, testosterona,
dihidrotestosterona, Sa-androstano-3a, 17p-diol o

compuestos transformados en éstos, a un sujeto o paciente
con necesidad de dicho tratamiento.

En otra modalidad, la invencién pertenece a un
método para tratar o reducir el riesgo de adquirir
arrugas,. que comprende administrar androstendiona,
androatandiona, testosterona, dihidrotestosterona, S5a-
androstano-3a, 17B-diol o compuestoa transformados en
éstos, a un sujeto o paciente con necesidad de dicho
tratamiento.

En otra modalidad, la invencién pertenece a un

método para tratar o reducir el riesgo de adquirir
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celulitis, que comprende administrar androstendiona,
androstandiona, testosterona, dihidrotestosterona, Sa-
androstano-3a, 17f-diol o© compuestos transformados en
éstos, a un sujeto o paciente con necesidad de dicho
tratamiento.

En otro aspecto, la invencién provee
composiciones farmacéuticas tépicas que contienen los
an&régenoa junto con diluyentes o vehiculos transmisores
aceptables farmacéuticamente.

En una modalidad, el precursor es DHEA.

En otra modalidad, el andrégeno es testosterona o
sus derivados.

Como se utiliza en la presente invencidén, un
andré6geno es un compuesto (o uno de sus metabolitos) que
tiene un valor Ki para el receptor andrégeno humano por lo
menos de aproximadamente 2x10°M y un efecto inhibitorio
mediante receptor andrégeno en el crecimiento de 1las
células ZR-75-1 del cancer de mama humano el cual alcaza
el valor mAximo-medio en una concentracién por debajo de
10 nanomoles por 1litro © un compuesto (0 uno de sus
metabolitos) el cual responde positivamente al método de
deteccién descrito en 1la solicitud provisional E.U.A.
titulada “Método para la determinacién de actividad
anabdlica” con fecha 30 de agostoc de 2004, solicitud

60/606,174.
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Un paciente con necesidad de tratamiento o de
reduccién de riesgo de atague de una enfermedad dada es
aquel que ha sido diagnosticado con tal enfermed;d o aquel
susceptible a adquirir tal enfermedad.

Excepto débnde se declare de otra forma, la
dosificacién preferida de los compuestos activos

{concentraciones y modos de administracién) de 1la

invencién es idéntica para propésitos terapéuticos y

profilacticos. La dosificacién para cada componente activo
discutido en la presente invencién es el mismo sin tomar
en cuenta la enfermedad de gque se trate (o de la
enfermedad cuya la probabilidad de ataque se reduce).
Excepto cuando se haga notar de otra manera o
donde quede- claro por el contexto, las dosificaciones
referidas por la presente invencién para el peso de
compuestos activos no afectados por los excipientes
farmacéuticos, diluyentes, wvehiculos transmisores u otros
ingredientes, aungque tales ingredientes adicionales 3se
inclu&en deseablemente en la presente invencién, como se
muestra en los ejemplos de la misma. Cualquier forma de
dosificacién, especialmente las férmulas tépicas (gel,
locién, crema, ungllento o similares) utilizadas
normalmente en la industria farmacéutica son apropiadas
para el u;o en la presente invencién, y 1los términos

“excipiente”, “diluyente” o “vehiculo transmisor” incluyen
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tales ingredientes no activos como se incluyen

tipicamente, junto con los ingredientes activos en tales

formas de dosificacién en la industria. Por ejemplo, se

pueden incluir crema tipica, agente penetrante,
5 preservativos, o similares para las férmulas tépicas.

Todos 1los ingredientes activos ut;lizados en
cualquiera de las terapias discutidas en la presente
invencién se pueden formular en composicicnes
farmacéuticas las cuales t;mbién incluyen uno o mas de los

10 otros ingredientes activos. Alternativamente, cada uno se
puede administrar por separado pero lo suficientemente
simultiéneos para que un paciente gque eventualmente tenga
niveles sanguineos elevados o por otra parte que goce de
los beneficios de cada uno de los ingredientes activos (o

15 estrategias) simulténeamente. En algunas ‘modalidades
preferidas de la invencién, por ejemplo, uno o més
ingredientes activos se formular&n en una sola compoaicién

farmacéutica.
20 BREVE DESCRIPCION DE LAS FIGURAS

La figura 1A muestra la comparacién entre la piel
dorsal de un ratén macho y uno hembra. (A) seccionea de
parafina de la piel dorsal de un ratén manché tefiida con

25 hematoxilina y eosina. a) En el macho intacto, todos los
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foliculos de pelo est&n en la fase telogen y se localizan
en la dermis la cual colinda con una capa delgada -de
hipodermis. b) En la hembra intacta, todos los foliculos
de pelo estén también en fase telogen, mientras que la
hipodermis es miAs gruesa comparada con la del macho, y la
dermis es méAs angosta. c¢) Después de GDX, los foliculos de
pelo del macho estdn en la fase anagen. d) En la hembra
GDX, todos los foliculos de pelo estdn en la fase anagen.
Epidermis (E}, dermis (D), hipodermis (H), panniculus
carnosus (PC}) y foliculos de pelo (HF). Escala = 100 um.
La figura 1B ea una comparacién entre el espesor de piel
total del macho y de la hembra asi como el espesor de cada
capa de la piel (epidermis, dermis e hipodermis) en
animales intactos y GDX y en animales GDX tratados con
DHT, Ez o DHEA. Los valores se presentan como significa %
SEM. *p<0.05 contra el control macho GDX; *'p<0.01 contra
el control hembra GDX (prueba de rango miltiple de Duncan-
Kramer) .

La figura 2 muestra la expresién de receptor
andrégeno (AR) en la epidermis de la piel dorsal del
ratén. Se encontr6 que el AR se localiza exclusivamente en
el niclec) en el macho intacto, se etiqueta la mayoria de
nicleos epidérmicos, b) en la hembra intacta, la mayoria
de niicleos epidérmicos se etiqueta pero la intensidad del

etiquetado es menor que en el macho. Tres semanas después
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de GDX, no se pudo detectar ningdn etiquetado en los
machos GDX (¢) ni en las hembras GDX (d). Cuando los
ratones macho (e) y hembra (f) GDX se trataron con DHT, se
observé etiquetado AR considerable en la mayoria de los
nicleos de células epidérmicas. Cuando machos (g} vy
hembras (h) GDX recibieron E;, se observo etiquetado AR
débil en algunos nicleos. Similar al tratamiento de DHT,
cuando los machos GDX (i) y hembras (j) recib.ieron ‘DHEA,
se observo un etiquetado considerable en la mayoria de los
nicleos epidérmicos. Escala = 20 pm.

La figura 3 y 1la figura 4 muestran una
comparacién de la piel de la cara tratada con DHEA (lado
derecho de la cara) o sin tratar (lado izquierdo de 1la
cara). Trescientos microlitros (0.3ml) de emulsién, que
contiene DHEA se aplicaron en la frente y en el lado

derecho de la cara durante 13 semanas.
DESCRIPCION DETALLADA DE LA INVENCION

La presente invencién muestra que se vio un
efecto mayor de andrégenocs en el espesor dérmico. De
hecho, se sabe que el colidgeno y las fibras elasticas son
el elemento principal de la dermis que provee un soporte
mayor para la resistencia de la piel, que incluyen un

posible papel en la formacién de arrugas. Se observé un
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tratamiento de DHEA en las hembras GDX, (figura 1)
mientras, bajo todas las condiciones experimentales, la
dermis es mAs gruesa en los machos, lo que posiblemente
explica la falta de efecto de andrdégenos en el macho
durante un periodo de tratamiento de 3 semanas. Se ven
diferenclas de género llamativas en 1la hipodermis de
animales intactos,: por lo que provee®ademis similitudes
con la ﬁiel humana (Hattori et al, 1993) y sugiere que el
DHEA ; los andrégenos podrian ser beneficiosos para
reducir el riesqo de adquirir o tratar celulitis.

Utilizando el ratén como modelo;, la presente
invencién establece claramente las .diferenciaa
morfolégicas entre los machos y hembras en las diferentes
las capas de la piel y accesorias del ratén. Es mé&s, se ha
identificado la funcién especifico y diferencial de los
andrégenos y estrégeno; en sitios diférentes lo que provee
evidencia de una accién de la DHEA por medio de andrégenos
en la dermis'y estéégenos en la epidermis.

El ingrediente activo para aplicacién tépica esta
preferentemente presente de 0.05% a 20% por peso con
relacién al peso total de la composicidén farmacéutica, més
preferentemente entre 0.1 y 10% de DHEA o 5-diol y entre
0.1% y 3% para un andrégeno. Alternativamente, el

ingrediente activo se puede colocar en un parche trans-
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dermal que tiene estructuras conocidas en la técnica, por
ejemplo, las estructuras tales como aquellas establecidas
en la Patente E.P. No.0279982.

Cuando se férmula como un ungllento, locidén, gel o
crema o similares, el compuesto activo se mezcla con un
vehiculo transmisor conveniente el cual es compatible con
mucosa © piel humana. Los vehiculos transmisores
convenientes se conocen en la técnica e incluyen pero no
se limitan a Klucel HF y base Glaxal. Por ejemﬁlo, algunos
eatdn comercialmente disponibles 1la base Glaxal estéa
disponible de Glaxal Canadad Limited Company. Se pueden
encontrarse otros vehiculos transmisores convenientes en
Koller y Buri, S.T.P. Pharma 3(2), 115-124, 1987. El
vehiculo transmisor es preferentemente uno gque tenga
ingrediente(s} activo(s) solubles a temperatura ambiente
en la concentraclén de ingredientes activos que se
utiliza. El vehiculc transmisor debe tener la viscosidad
suficiente para mantener el esteroide en una é&rea
localizada de piel o mucosa en la cual se ha aplicado la
composicién, sin correrse o evaporarse por un lapso
suficiente para permitir 1la penetracién. sustancial del
precursor o andrégeno a través del 4rea localizada de piel
0 mucosa para causar un efecto clinico deseable. El
vehiculo transmisor tipicamente es una mezcla de varios

componentes, por ejemplo, solventes farmacéuticamente
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aceptables y un agente espesante. Una mezcla de solventes
orgénicos e inorgénicos pueden ayudar con la solubilidad
hidrofilica y lipofilica, por ejemplo agua y alcohol como
etanol y propilenglicol.

Los precursores esteroide sexuales preferidos son
dehidroepiandrosterona (DHEA) {disponible de Diosynth
Inc., Chicago, Illinois, E.U.A.), 5-androsten-3,17p-diol
(disponible de Steraloids, Wilton, New Hampshire E.U.A.).

Otro precursor esteroide sexual préferido tiene
4-androsten-3,17-diona, disponible de Sigma-Aldrich Canadé
Ltd., Oakvill, Ontario, Canadi.

Un andrdgeno preferido de la invencién e»s
estanolona (Sa-androstano-17p-ol-3-ona, DHT), disponible
de Sigma-Aldrich Canadd Ltd., Oakvill, Ontario, CanadA.

Otro andrégeno preferido es AndroGel un gel que
contiene 1% de testosterona en alcohol, agua, Carbopol 980
NF, 1isopropil miristato y 0.1 hidréxido de sodio M, ¥y
disponible de Solvay Pharma, Markham, Ontario, CanadA.

Un andrégeno preferido para accién sistémica es
Androderm, un parche que contiene 12,2 mg o 24.3 mg de
testosterona, disponible de Laboratoires Paladin 1Inc.,
Montreal, Quebec, Canada.

Otros ésteres de testosterona (undecanocato de
testosterona, disponible de Organon Canada Ltd.,

Scarborough, Ontario, Canadd, bajo el nombre de andriol,
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enantato de testosterona, disponible de Theramed
Corporation, Mississauga, Ontario, Canadd bajo el nombre
de Delatestryl, cipionato de testosterona disponible de
Pfizer Canadd, Kirland, Canadd bajo el nombre de Depo-
testosterona {cipicnato) o de Sabex, 2002 Inc.,
Boucherville, Qc, Canadd bajo el nombre de inyeccién de
cipionato de testosterocna (USP} y derivados [es decir
nandrolona (19-nor testosterona) y también se prefieren
ésteres (decanoato de nandrolona disponible de Organo
Canadd, Ltd. Scarborough Ontario Canadd bajo el nombre de
Deca-Durabolin), metiltestosterona disponible de Sigma-
Aldrich Canada Ltd., Oakvill, Ontario, Canada.

También se prefiere que el andrégeno Sa-
androstan-3a,17p-diocl y ba-androstano-3,17-diona, ambos
disponibles de Sigma-Aldrich Canadd Ltd., OQakvill,
Ontario, Canada.

Se prefiere que el precursor esteroide sexual o
el andrégeno se formulen comc un gel de alcohol que
contiene 1.0 a 10% de triglicérido caprilico-céprico
(Neobee M-5); de 10 a 20% de glicol hexileno; de 2.0 a 10%
dietilenglicol monometil éter (Transutol); de 2.0 a 10% de
Ciclometicona (Dow Corning 345); de 1.0 a 2% de alcohol
bencilico y de 1.0 a 5.0% de hidroxipropilcelulosa {Klucel

HF) .
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También se prefiere que el precuraor esteroide
sexual o el andrégeno se formule como una crema gue
contiene de 2.0 a 4.0% de copoliol Laurilmeticona, de 5.0
a 7.0% Ciclometicona, de 2.0 a 4.0% de aceite mineral, de
6.0 a 8.0% de isononoato Cetearil, de 0.5 a 1.5% de
Eumulgin Bz, de 0.01 a 0.1% de hidroxitolueno butilado, de
49.0 a 60.0% Propilenglicol, 10 a 20% de agua, de 0.5 a
1.5% de sulfatoc de Magnesio, de 4.0 a 6.0% de etanol y de
0.1 a 3.0% de precursor esteroide sexual o andrégeno.

También se prefiere que el precursor esterocide
sexual o el andrégeno se formule como una crema gque
contiene de 0.1 a 10% de precursor esteroide- sexual o
andrégeno, de 10 a 25% de Cera emulsificadora, de 5 a 20%
de Aceite de mineral ligero, de 0.5 a 2.0% ‘de alcohol
bencilico, de 20 a 40% de Etanol al 95% y de 20 a 40% de
agua.

También se prefiere que el precursor esteroide
sexual o© el andrbégeno se formule como una crema gque
contiene de 0.1 a 10% de precursor esteroide sexual o
andrégeno, de 2 a 10% de alcohol cetilico, de 5 a 10% Cera
de ésteres de cétilo, de 0.25 a 0.5% de alcohol de
Feniletil, de 5 a 10% de Cera blanca, de 20 a 40% de agua,
de 20 a 40% de Glicerol, de 2.0 a 10.0% de Aceite mineral,

de 1.0 a 5.0% de Sulfato l&urico de sodio, de 3.0 a 6.0%
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de Monoestearato glicerilo, de 3.0 a 6.0% de Monoestearato
de glicol propilo, y de 1 a 5.0% de Estearato de metilo.

También se prefiere que el precursor esteroide
sexual o el andrégeno se formule para administracién oral
como una cdpsula que contiene de 10 a 50 mg de precursor
esteroide sexual o derivado de andrégeno.

El vehiculo tranamisor normalmente también puede
incluir varios aditivos utilizados en unglientos y lociones
y bien conocidas en las técnicas cosméticas y médicas. Por
ejemplo, pueden estar presentes fragancias, antioxidantes,
perfumes, agentes gelificantes, agentes espesores tal como
carboximetilcelulosa, agentes tensiocactivos,
estabilizadores, emolientes, agentes colorantes y otros
agentes similares.

Preferentemente, el médico que atiende
supervisara, especialmente al principio de tratamiento, la
respuesta general de un paciente individual y los niveles
de suero DHEA o andrégeno y, sobre todo, supervisar la
respuesta general del @paciente al tratamiento, las
dosificaciones de ajuste como requisito dénde el
metabolismo de un paciente dado o la reaccién al
tratamiento son atipicos.

La dosis tipica administracién tépica de

precursor esteroide sexual o andrégeno es de 5 mgs a 200
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corporal, preferentemente de 20 a 60 mgs por dia.

S1 se seleciona administracién oral se debe
administrar de 10 a 100 mg del ingrediente activo una vez

por dia por cada 50 kg de peso del cuerpo.

EJEMPIO 1

Materiales y métodos

Animales y tratamientos

. Se obtuvieron cincuenta y seis ratones machos y
hembras C57BL6é adulto de 13-15 semanas de edad de Harlan
Laboratory (Indiaﬁa, E.U.A.). Los ratones se distribuyeron
al azar en 4 grupos de 7 animales por grupo de la
siguiente manera: (1) control intacto; (2) control GDX;
(3) GDX+DHT (O.lmg/ratén); (4) GDX+DHEA (6.25mg/ratén). En
el dia uno del estudio, se realizé GDX bilateral como se
describe (Castro, 1974 y Fleischman, 1981) en todos los
animales excepto aquéllos del primer grupo con operacidn
simulada. A partir del segundo dia después de GDX vy
durante tres semanas, se administrh DHEA de ‘forma oral
diariamente como suspensién en 0.4% metilcelulosa y 5%

etanol a los animales de los grupos apropliados. Se
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trataron los animales de los grupos de control intacto y
GDX solamente con el vehiculo durante el mismo periodo.
Seis horas después del dltimo tratamiento, todos los
animales se sacrificaron.

Las dosis orales de DHEA se seleccionaron con
base en los estudiocs anteriores publicados (Labrie et al,
1996; Labrie et al, éoo3b). Por lo tanto, las dosis
fisiolégicas seleccionadas invirtieron completamente la
atrofia inducida por GDX de 1los érganos sensibles a
hormonas y llevaron al peso del érgano similar al
encontrado en los animales intactos. Ya gue se sabe que la
DHT es pobremente activo por ruta oral, se inyecté
hipodérmicamente. Para determinar la dosis de DHT, se
realizé un estudio dosis-rango preliminar {(ver material

suplementario en linea, Tabla en linea Sl).

Procesamlento del tejido

Después de rasurar el pelo largo, se cortd la
piel dorsal, se aplandé y se sumergidé inmediatamente en
solucién con pH regulado en formalina al 10%. Se incluyé
una muestra en bloques de parafina las cuales se cortaron
y tifieron rutinariamente secciones de 4um. La otra parte
de la piel se utilizé para la técnica completa de montaje
como se descrlbe (Badertacher JA, 1940, tinte Technol, 15:

29-30) .

%
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Andlisis del espesor de la piel

Bajo 1la 1luz del microscopio, se realizaron
medidas utilizando IMAGE~PRO PLUS (Media Cybernetics,
E.U.A.). Se anotaron veinticinco lecturas de cada capa de
la piel de cada animal. Se midié el espesor epidérﬁico de
la capa basal a la capa granulosa (excluyendo la capa
cbrnea), considerando que el espesor dérmico es la
distancia entre la epidermis y la hipodermis. Finalmente,
se midié el espesor hipodérmico como la distancia entre la

dermis y el paniculo carnoso.

Inmunohistoquimica

Se desparafinaron y re-hidrataron las secciones
de parafina. Se eliminé la actividad peroxidasa endégena
por preincu;acién en 3% de H;0; en metanol por 30 min. Se
aplicdé wuna técnica de recuperacién por microonda que
utiliza regulador de pH de citrato (Tacha et Chen, 1994),
y Se neutralizaron los sitiocs de unién no especificoa con
suero de cabra al 10%. Se incubaron entonces las secciones
por 60 min. a temperatura ambiente con clon MIB-5 de
anticuerpo de anti-Ki-67 ratén (1:60) (Dako Diagnostic,
CA, E.U.A.) o por 90 min. a temperatura ambiente con

receptor antiandrégenc de conejo anticuerpo (AR) ({1:300)
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{N-20; Santa Cruz Biotechnology, Inc., CA, E.U.A.). Se
utilizaré4n kit Zymed SP (San Francisco, CA, E.U.A.} y kit
Vectastain Elite ABC (Vector Laboratories, Inc.,
Burlingame, CA, E.U.A.) para AR, y anticuerpos Ki-67,
respectivamente. En la supervicién bajo el microscopio, el
se utilizé diaminobenzidina como crombégen. Para la
evaluacién de Ki-67, se calculo el indice de etiquetado de

400 células de cada animal.

Andlisis estadistico

Se expresaron los datos como significa + S.E.M..
La importanclia estadistica se determino seqin la prueba de
rango miltiple de Duncan-Kramer (Kramer CY, 1956,

Biometrics, 12: 307-310).

Los resultados

El examen morfolégico de piel dorsal de ratones
macho y hembra de 16 a 18 semanas de edad revela que se
ven claramente las diferencias de género en el espesor
general de la piel y en las proporciones de las diferentes
capas de la piel (figuras 1A y 1B). De hecho, la mayor
diferencia es que la dermis en el macho es mucho mas
gruesa que en la hembra mientras que la epidermis e

hipodermis son més gruesas en la hembra, lo gque resulta
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por lo tanto en el total de la piel que es 40% mAs gruesa

en el macho.

Epidermis

La epidermis de las hembras intactas es
aproximadamente 40% mAs gruesa que en los machos (p<0.01).
Tres semanas después de GDX, el espesor epidérmico de las
hembras disminuydé por en un 40% (p<0.01l) mientras que, se
observé un 13% aumento después del tratamiento de DHEA
(p<0.05) .

Como se indicé por el numero de células bapsales
positivas Ki-67, se encontrd que la proliferacién celular
es superior en las hembras intactas (11.8 + 0.7 contra 9.3
+ 0.4, p<0.05), lo que indica una diferencia de género.
Ademés, 3 semanas después de GDX, el nivel de
proliferacién celular disminuyé en las hembras a 27% (8.6
t+ 0.7, p<0.0l1l), se observd un valor similar en los machos
intactos. Se encontré que la intensidad de inmunidad AR es
ligeramente superior en los machos intactos que en las
hembras (figuras 2a, 2b). Tres semanas después de GDX, la
expresién AR disminuyd en las células epidérmicas del
macho, a un nivel similar al de las hembras (figuras 2c,
2d). Cuando los animales GDX recibieron DHT o DHEA, se
observé una expresién AR considerable tanto en machos como

en hembras (figuras 2e, 2i, 2£, 2i).
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Dermis

En los animales intactos, la dermis fue 190% mas
gruesa en el macho comparado con 1la hembra (p<0.01).
Después de GDX, aumentd el espesor dérmico de la hembra a
22% (p<0.05) mientras que no fue estadisticamente
significante la disminucién del 7% en el macho. Unicamente
en las hembras GDX, los tratamientos DHT y DHEA
significativamente aumentaron el espesor dérmico en un 47%

(p<0.01) y 19% (p<0.05), respectivamente.

Hipodermis

La hipodermis en la hembra intacta fue
aproximadamente de 11 pliegues mis gruesa que eq el macho
(p<0.01). Como se ve en la figura 1B, después de GDX, el
espesor hipodérmico tanto en los ratones macho y hembras
{p<0.0l1) mientras estdn en tratamiento con DHT, Ez o DHEA
disminuyé notablemente el espesor de ipodérmico en los
animales GDX de ambos sexos (p<0.0l). Estos resultados son
buena indicacién de que el tratamiento con DHT, E: o DHEA

as eficaz para el tratamiento de celulitis.
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TABLA 1
Epidermis Dermis Hipodermis
d ¢ d ? d e
5 T * % T % T % T 3 T [ T %

intacto 9.410.3 1.0 9.4+0.4" 3.6 500+10.2 | 94.9 | 171#13.3* |, 46 18+1.5" | 3.3 | 187+¢1.5" | 50.4

GDX 9.4+0.2 1.7 9.3+0.2 1.6 463+21.3 | 84.1| 209+10.4 35 7845.8 14.2| 37043.9 | 63.4

GDX+DHT 10+0.2 2.1 9.6+0.2 205 451+24.1 93 307413.3% | 79.5 | 24+1.9™ | 4.9 | 70+4.6% 18

GDX+DHEA | 8.9+0.3 | 1.7 | 10.5+0.3* | 3.2 | 486+28.7 |[92.8| 249+11.8 [75.8| 29+6.2* | 5.5 | es+d.5" | 21

10
Tabla 1.- Diferenclas de género en proporciones relativas de las diferentes capas de

la piel. Se presentan los valores como significan + SEM.**, p<0.0l1, experimental contra macho
GDX; . ++, p<0.0l, experimental contra hembra GDX; +, p<0.05, experimental contra hembra GDX
(prueba de rango miltiple de Duncan-Kramer). T: Espesor (pm); %: Proporcién de cada capa de la

15 piel.
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Protoaolo ERC-202

Plan de estudio

Este estudio es un ensayo de placebo-controlado a
doble ciego aleatorizado de 15 sujetos por brazo. El
estudio se dividié en dos fases, un periodo de deteccién y

un periodo de tratamiento de 13 semanas.

Sujetos y tratamiento

Después de que se obtuvoe del consentimiento
informado por escrito, y se encontraron mujeres elegibles,
cada sujeto recibié de manera aleatorizada ya sea un 0.0%
{placebo), un 0.1%, un 0.3%, un 1% o una 2% de emulsién de
DHEA dos veces por dia en la mafiana y tarde.

Diariamente, antes del desayuno, y después de la
cena, durante 13 semanag, los sujetos recibieron 3.0 ml de
una de las cinco emulsiones.

Se instruyo a todos 1los sujetos, para como
aplicar el tratamiento del estudio en 1la cara (lado
derecho) y frente, térax superior, dorso de manos, dorso
de brazos, cara externa de muslos y piernas, dos veces
diariamente (en la maflana entre las 06:00 y las 09:30 hrs.
y en la tarde entre las 18:00 y las 21:30 hrs.) durante 13

semanas. La primera aplicacién del tratamiento del estudio
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se llevé a cabo en el sitio de la investigaci6étn dénde se
instruyé a los sujetos de cGmo aplicar la emulsién tépica.
Se aplicaron trescientos micro-litros (O.iml) de emulsién
en la frente y cara (lado derecho), 0.3 ml por dorso de
brazo y dorso de mano (0.3 ml x2), 0.3ml en el térax
superior, 0.6 ml por musloc (0.6 ml x2) y 0.3 ml por pierna
(0.3 ml x2) para una dosis total de 3.0 ml de emulsién de

DHEA dos veces diariamente.
EJEMPLOS DE LA COMPOSICION FARMACEUTICA

Como se establece a continuacién a modo de
ejemplo y no de limitacién, son varias composiciones
farmacéuticas tépicas que utilizan el precursor esteroide
sexual activo preferido DHEA, andrégenos preferidos. Se
puede variar la concentraciédn del ingreQ}ente activo en
una amplia gama como se discutié en la present; invencién.
Las cantidades y tipos de otros ingredientes que se pueden

incluir se conocen bien en la técnica.
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EJEMPIO A

Crema tépica

Ingrediente % Peso
(en paso de la
camposicién total)
DHEA 1.0
Cera Emulsificante, NF 18.0
Aceite mineral ligero, NF 12.0
Alcohol benzilico ~ 1.0
Etanol 95% USP 34.0
Agua purificada, USP 340
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EJEMPLO B

Crema tépica

Crama 0.1% DEEA (Férmula Mo 0759-0435)

Ingzediente

% Peso
(en peso da la
composicién total)

Laurilmeticona copoliol 3.0
(DC Emulsificante 10)
Ciclometicona (Mirasol 6.0
CM5)
Marcol B2 3.0
Cetearil isononato 7.0
{Cetlol SN)
Eumulgin B2 1.0
B.H.T 0.1
Propilen Glicol 58.4
DHEA, GMP 0.1
Agua, USP 15.4
Sulfato de Magnesio, 7 1.0
H20
Etanol absoluto USP 5.0
Total: 100.0

L
s
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EJEMPIO C

Crema tépica
Crema 0.1% DHEA (Férxmula No 0759-0435)

Ingrediente

{en paso da la
composiocién total)

Laurilmeticona copoliol « 3.0
{DC Emulsificante 10)
Ciclometicona {(Mirasol 6.0
CM5)
Marcol 82 3.0
Cetearil isononato 7.0
(Cetiol SN)
Eumulgin B2 1.0
B.H.T 0.1
Propilen Glicol 58.4
DHEA, GMP 0.3
Agua, USP 15.2
Sulfato de Magnesio, 7 1.0
H20
Etanol absoluto USP 5.0
Total: 100.0
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Crema tépica

Crema 0.3% DHEA (FéSrmula No 0759-0484)

Ingrediente % Peso
(en panso da la
composioién total)
Laurilmeticona copoliol 3.0
(DC Emulsificante 10)
Ciclometicona (Mirasol 10.
CM5)
Primol 352 3.0
Cetearil isononato 7.0
{Cetiol SN)
Eumulgin B2 1.0
B.H.T ' 0.1
Propilen Glicol 49.60
DHEA, GMP 0.3
Agua, USP 20.00
Sulfato de Magnesio, 7 1.0
- H20
Etanol absoluto USP 5.0
Total: 100.0
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Crema tépica

Crema 1.0% DHEA (FSrmula No 0759-0435)

Ingrediente % Feso
{en peso de la
composicién total)
Laurilmeticona copoliol 3.0
{DC Emulsificante 10)
Ciclometicona (Mirasol 6.0
CM5)
Marcol 82 3.0
Cetearil isononato 7.0
{(Cetiol SN)
Eumulgin B2 1.0
B.H.T 0.1
Propilen Glicol 58.4
DHEA, GMP 1.0
Agua, USP 14.5
Sulfato de Magnesio, 7 1.0
H20
Etanol absoluto USP 5.0
Total: 100.0
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Crema tépica

Crema 1.5% DHEA (Férmula Mo 484-12-1.5%)

Ingredienta % Peso
(en paso de la
v composiocién total)
Laurilmeticona copoliol 3.0
(DC Emulsificante 10)
Ciclometicona (Mirasol 5.0
CM5)
Primol 352 3.0
Cetearil isononato 710
(Cetiol SN)
Eumulgin B2 1.0
B.H.T 0.090
Propilen Glicol 45.41
Etanol USP 14.0
DHEA, GMP 1.5
Agua, USP 14.0
Sulfato de magnesio, 7 0.65
H20
Etanol -USP 5.35
Total: 100.0
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Crema tépica

Crema 1.5% DHEA (Férmula No 4353-3-1.5%)

Ingredientea % Pesoc
(em peso da la
composicién total)
Laurilmeticona copoliol 3.0
{DC Emulsificante 10)
Ciclometicona (Mirasol 6.0
CM5)
Primol 352 3.0
Cetearil isononato 7.0
{Cetiol SN)
Eumulgin B2 1.0
B.H.T 1.0
Propilen Glicol 58.41
DHEA, GMP 1.5
Agua, USP 14.0
Sulfato de Magnesio, 7 1.0
H20
Etanol USP 5.0
Total: 1¢0.0
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EJEMPLO H

Crema tépica

Crema 1.5% DHEA (FSrmula No 47-1.5%)

10

15

20

25

Ingradienta 8 Peso
(en peso de la
cougglicién total)
Laurilmeticona copoliol 3.0
(DC Emulsificante 10)
Ciclometicona (Mirasol 5.0
CM5)
Aceite mineral 3.0
2-etilhexil estearato 10.0
Cutina E24 1.0
B.H.T 0.090
Propilen Glicol 45.51
DHEA, GMP 1.5
Agua, USP 15.0
Sulfato de Magnesio, 7 0.65
H20
Etanol USP 5.25
Total: 100.0

ok



41

EJEMPLO I

Crema tépica

Crama 2.0% DHEA (FSrmula Mo 0759-0435)

10

15

20

2

Ingrediente % Paso
(en peso de la
caugosicibn total)
Laurilmeticona copoliol 3.0
(DC Emulsificante 10)
Ciclometicona (Mirasil 6.0
CM5)
Marcol B2 3.0
Cetearil isononato 7.0
(Cetiol SN)
Eumulgin B2 1.0
B.H.T 0.1
Propilen Glicol 58.4
DHEA, GMP 2.0
Agua, USP 13.5
Sulfato de Magnesio, 7 1.0
H20
Etanol absoluto USP 5.0
Total: 100.0
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EJEMPLO J

Capsula de gelatina

Crema 0.3% Testostsrona

15

20

25

Ingrediente % Peso
{en pesoc de la
composioién total)
Laurilmeticona copoliol 3.0
(DC Emulsificante 10)
Ciclometicona (Mirasil 10.0
CM5}
Primol 352 3.0
Cetearil isononato 7.0
(Cetiol SN)
Eumulgin B2 1.0
B.H.T 0.1
Propilen Glicol 49 .60
Testosterona GMP 0.3
Agua, USP 20.00
Sulfato de Magnesio, 7 1.0
H20
Etanol absoluto USP 5.0
Total: 100.0
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Crema tépica

Crama 0.3% DHEA

Ingrediente

% Paso
(en paso de la
ogggonicién total)

Alcohol Cetil 8.0
Acelite mineral 7.0
Cera Cetil Ester 4.0
Cera blanca 6.0
Gliceril de 4.0
monoestearato,
Preopil Glicel de 2.0
moncestearato
Estearato de metil 1.0
Alcohol peniletil 0.5
Glicerol 44.70
DHEA GMP 0.30
Agua, USP 21.50
Sulfato de Sodio Lauril 1.0 i
Total: 100.0
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EJEMPLO L

Crema tépica

Crema 0.3% DHT

Ingrediente

% Peso
(en peso de la
unngo-iaién total)

Alcohol Cetil 8.0
Aceite mineral 7.0
Cera.Cetil Ester 4.0
Cera blanca 6.0
Gliceril de 4.0
monoestearato,
Propll Glicol de 2.0
monoestearato
Estearato de metil 1.0
Alcohol peniletil 0.5
Glicerol 44.70
DHEA GMP 0.30
Agua, USP 21.50
Sulfato de Sodio Lauril 1.0
Total: 100.0




10

15

20

25

Crema topica
Crama 0.3% Testostercna

Ingrediente % Peso
(en paso de la
composigién total)
Alcohol Cetil 8.0
Aceite mineral 7.0
Cera Cetil Ester 4.0
Cera blanca 6.0
Gliceril de 4.0
monoestearato,
Propil Glicol de 2.0
monoestearato
Estearato de metil 1.0
Alcohol peniletil 0.5
Glicerol 44.70
Testosterona GMP 0.30
Agua, USP 21.50
Sulfato de Sodio Lauril 1.0
Total: 100.0

A
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Crema tépica

Gel 10.0% DHEA

Ingrediente % Peso
{en pasoc des la
cq!gosicién total)

DHEA 10.0

Capril- capricho 5.0

Triglicérido (Neobee M-5)

Hexilen glicol NF 15.0

Transcutol 5.0

{dietilenglicol monometil

éter)
Alcohol Bencilico 2.0
Ciclometicona (Dow 5.0

Corning 345)

Etanol {(absoluto) USP 56.0

Hidroxipropilcelulosa 2.0

(150 cps) (KLUCEL)

Total: 100.0
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EJEMPLO O

Gel tépico

Gal 2.0% DEHT
Ingrediente % Peso

(en peso des la
composiaién total)

Ditidrotestosterona 2.0
Capril- capricho 5.0

Triglicérido (Neobee M-5)

Hexilen glicol NF 15.0

Transcutol 5.0

(dietilenglicol monometil

éter)
Alcohol Bencilico 2.0
Ciclometicona (Dow 5.0

Corning 345)

Etanol (absoluto) USP 64.0

Hidroxipropilcelulosa 2.0

{150 cps) (KLUCEL)

Total: 100.0
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Capsulas orales

Capsulas 50 mg DEEA

Ingrediente Mg/capsula

Grosor: 50 mgq

DHEA (microionizado) 50.0

Celulosa microcristalina 248.5

{AVICEL 302)

Estearato de magnesio 1.50

Total 300.0

EJEMPIO Q

Capsulas orales

Capsulas 25 mg DHEA

Ingredients Mg/capsula

Grosor: 50 mg

DHEA (microionizado) 25.0

(EstAndar local)

Celulosa microcristalina 273.5

(AVICEL 302) (USP)

Estearato de magnesio 1.50

Total 300.0
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La invencién se ha descrito en términos de las
modalidades preferidas y ejemplos, pero no se limita.
Aquéllos expertos en la técnica reconocerdn una més amplia
aplicabilidad y alcance de la invencién la cual se limita

dnicamente por 1las reivindicaciones de patente de 1la

misma.
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NOVEDAD DE LA INVENCIOW

Habiendo descrito el presente invento, se
considera como una novedad y, por lo tanto, Sse reclama

como prioridad lo contenido en las siguientes:
REIVIRDICACIONES

l1.- Un método para tratar o reducir la
probabilidad de adquirir enfermedades de la piel debido a
la deficiencia del andrégenc relacionadas con la edad, que
comprende administrar al paciente con necesidad de tal
tratamiento o con necesidad de reduccién de riesgo, una
cantidad efectiva de andrégenos o profarmacos del mismo.

2.~ El método de conformidad  con la
reivindicacién 1, caracterizado porque estas enfermedades
de la piel se seleccionan del grupo que consiste de
atrofia de piel, pérdida de colageno, pérdida de fibras
elidsticas,; pérdida de tejido cénectivo, celulitis, vy
arrugas.

3.- El método de conformidad con la
reivindicacién 1, caracterizado porque el andrégeno se
seleccionan del grupo que consiste de testosterona (4-
androstan-17f-ol-3-ona), dihidrotestosterona (5a-

androsten-17p-ol-3-ona}, androstendiona (4-androsten-3,17-
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diona), androstandiona (Sa-androsten-3,17-diona), S5a-
androsten-3a,17p-diol o profirmacos del mismo.

4.- Un método para tratar o reducir 1la
probabilidad de adquirir arrugas y celulitis o pérdida de
fibras elAsticas que comprende administrar al paciente con
necesidad de tal tratamiento o con necesidad de reduccién
de riesgo, una cantidad efectiva de por lo menos un
precursor esteroide sexual seleccionado del grupo que
consiste de dehidroepiandrosterona, sulfato de
dehidroepiandrosterona, S5-androsten-3p,17p~-diol Q
profidrmacos del mismo.

5.~ Un método para tratar o reducir 1la
probabllidad de adquirir arrugas y celulitis o pérdida de
fibras elésticas que comprende administrar al paclente con
necesidad de tal tratamiento o con necesidad de reduccién
de riesgo, una cantidad efectiva de por lo menocs un
andrégeno que se Sselecciona del grupo que consiste de
testosterona (4-androstan-17p-ol-3-ona),
dihidrotestosterona {Sa-androsten-17p-ol-3-ona),
androstendiona (4-androsten-3,17-dioné), androstandiona
(5a-androsten-3,17-diona}, S5a-androsten-3a,17p-diol o
profArmacos del mismo.

6.~ El método de conformidad con la
reivindicacién 4, caracterizado porque los precursores

3
esteroide sexual se administran tépicamente.
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7.- Un método para tratar o reducir 1la
probabilidad de adquirir atrofia de la piel, pérdida de
colidgeno, que comprende administrar al paciente con
necesidad de tal tratamientoc o con necesidad de reduccién
de riesgo, una cantidad efectiva de por lo menos un
andrégeno que se selecciona del grupo que consiste de
testosterona {(4-androatan-178-0l-3-ona),
dihidrotestosterona (Sa-androsten-17p-ol-3-ona},
androstendiona {(4-androsten-3,17-diona), androstandiona
(Sa-androsten-3,17-diona), Sa=-androsten-3a, 17p-diol o
profdrmacos del mismo.

8.- El método de conformidad con la
relvindicacién 4, caracterizado porque 1los precursores
esteroide sexual se administran oralmente.

9.- El método de conformidad con las
reivindicaciones 1, 5 o 7, caracterizado porgque los
andrégenos o profdrmacos del mismo se -administran
tépicamente.

10.- E1 métodoc de conformidad «con las
reivindicaciones 1, 5 o 7, caracterizado porque los
andrégenos o profidrmacos del mismo se administran
oralmente.

11.- E1 uso de una cantidad efectiva de
andrégenos o profArmacos del mismo en la fabricacién de un

medicamento para tratar o reducir la probabilidad de



15

20

25

53

adquirir enfermedades de la piel debido a la deficiencia
del andrégeno relacionadas con la edad.

12.- El1 usoc de conformidad con la reivindicacién
11, en donde las enfermedades de la piel se seleccionan
del grupo que consiste de atrofia de la piel, pérdida de
coliageno, pérdida de fibras elédsticas, pérdida de tejido
conectivo, celulitis y arrugas.

13.- El uso de conformidad con la reivindicacién
1, en donde el andrbébgeno se seleccionan del. grupo que
consiste de testosterona (4-androstan-17p-ol-3-ona),
dihidrotestosterona {5a-androsten-17p-ol-3-ona},
androstendiona {4-androsten-3,17-diona), androstandicna
(5a-androsten-3,17-diona), S5a-androsten-3a,178-diol o
proférmacos del mismo.

14.- Una cantidad efectiva por lo menos de un
precursor esterolde sexual que se selecciona del grupo que
consiste de dehidroepiandroesterona, sulfato de
dehidroepiandroesterona, 5-androsten-3p, 17p-diol o
profdrmacos del mismo para el uso al tratar o reducir la
probabilidad de adquirir arrugas 'y celuliéis o pérdida de
fibras eldsticas en un paciente.

15.- Una cantidad efectiva por lo menos de un
andrégeno que se selecciona del grupo que consiste de (4-
androsten-17p-ol-3-ona), dihidrotestosterona {So-

androsten-17p-ol-3-ona), androstendiona (4-androsten-3,17-



diona), androstandiona (5a-androsten-3,17-diona), So~
androsten-3a,17f-diol o profdrmacos del mismo para el uso
al tratar o reducir la probabilidad de adquirir arrugas y
celulitis o pérdida de fibras eldsticas en un paciente.
16.- Una composicién tépica para el uso al tratar
o reducir la probabilidad de adquirir arrugas y celulitis
o pérdida de fibras elasticas en un paéiente por lo menos
de un andrégeno que se selecciona del grupo que consiste

de (4-androsten-17p-ol-3-
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RESUMEN DE LA INVENCION

Métodos novedosos para tratar o reducir la
probabilidad de adquirir enfermedades de la piel debido a
deficiencias del andrégenc relacionadas con la edad,
particularmente atrofia de la piel, pérdida de colageno,
pérdida de fibras eldsticas, pérdida de téjido conectivo,
celulitis y formaciém de arrugas, en animales -de sangre
caliente susceptibles, que incluye a los seres humanos;
que involucran la administracién de un andrégeno y_/o un
precursor esteroide sexual. También se describen
composiciones farmacéuticas para el suministro de

ingrediente(s) activo(s) dtiles para la invencién.

o
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Tac
MARKS & CLERK PCT
gox 957, NOTIFICATION OF TRANSMITTAL OF
OTTAWA, Onlario INTERNATIONAL PRELIMINARY
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aations! fiees) within 30 months from the priarity date (or iater in some Offices) (Article 39(1)) (sce siso the raminder sent by the
Interostional Buresu with Form PCTAB/301).
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requirements for enabling disclosare, clarity sud suppan for the claims.

Nane and maifing addrem of the IPEAXCA Authorized officer
Canadinn Intclloctasl Property Office
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4. This report contains indications relating to the following items:

{X]BoxNo.!  Basis of the report

[ -]BoxNo.Il  Priarity

[X]BaxNo. [l  Non-cstablishment of opinion with regand to novelty, inventive step and indastrial spplicability

{ ]BoxNo.IV  Lack of enity of invention

[X]BoxNo.V  Reasoned statement ander Article 35(2) with regand 1o novelty, inventive step or industrial applicability;
citations sad explanations supporting such stetement

[ )BoxNo.VI  Certain documeats cited

{ ]BaxNo. Vil Certain deficts in the international epplication

[ ]BoxNo VIIT Cetain chservations on the international spplication

Date of submission of the demand Dute of compiction of this
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Nmnd_‘h-g-ﬁuofllnlrm Authorized officer
Canadian Intellectaal Property Offioe
Place da Portage |, Cl 14 - 152 Floor, Box PCT
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Gatinesn, Qoeboe K1A 0C9
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INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY - Internationat spplicstion No.
: PCT/CA2005/001652

Box Na. T Boaly of the report
1. With regard to the lnngeage, this repost is based on:
[X] the intermational application in the languags in which it was filed
[ ] atraslation of the international application into , which is the language of a
" tmnsistion fumished for the purposes of:
[ ) intemational scarch (Rules 12.3(a) snd 23.1(b))
{ ] poblicstion of the interontional spplication (Rule 12.4(s))
[ ] imtcruational prefiminary cxamination (Rules 55.2(a) md/or 55.3(s))

2 With regand 1o the clemests of the intemations! spplication, this report is based on (replacement sheets wihich Aave bees furnisvhed i}
the recelving Office in response 1o an invitation under Article 14 are referred 10 In this report as “ariginally filed™ and are not

annexed 0 this report):
[ 1 the intorastional application ss originally filed/furnished

[X] the description
[ ] pege 137 as originally fed/fumished
[ ] pages* reccived by this Aushority on
[ ) peges* received by this Authority on

[X] the caims
L) peses a8 originally filed/Furnished
[ ] peges* -M(wmmm)mmw
[X] pages* J340chimsliold received by this Authority on 92-91-2007
{ 1 pegee* receivod by this Autharity on ’

[X] the duwings .
[X] pages  1/4-444 as ariginally filed/fimished
[ ] peges* received by this Authority on :
[ 1 pegen* reccived by this Antharity on

[ ] asoquence listing snd/or acy refsted tahic(s) - s6o Supplemental Box Relating to Sequence Listing.

3. [ ] Tioamedments havo resulted in the cancollation of:
[ ) thodescription, pages
[ )} thechsim, Nos.
{ ] thedmwings, shecta/figs
[ 1 thesequence listing (ipecify):
[ 1 snytable(s) related to soquence listing (specifi):

4. { ] This report has been established as if {some of) the amendments annexed to this report and listed below bed not boen made,
- since they kave been considerad to go beyand the disclosure as filed, a3 indicated in the Supplemental Box (Rule 70.2(c)).
[ ] thedescription, pages
[ ] theclaims, Nos.
[ )} thedrawings, sheeta/figs
[ ] thecsoguaxe listing (specify):
{ 1 wsaythie(s) relmed to sequence listing (specify):

¢ [fissm 4 applies, some or all of those sheets may be marked “superseded.

Form PCT/IPEA/09 (Box No. 1) (Apail 2005) : Page2 of 5



M'rm PRELIMINARY REPORT ON PATENTABILITY Intcmational applicstion No.
PCT/CA2005/001652

Bex Nea. 11 Nem-establishanent of epinion with regard to nevelty, inveative step sud lndustrist applicabliity

‘The question Muhdnmdmmhhmud 0 involve mn inventive step (to be non obvious), or to be industrially
spplicable have not bocn exemined in respect of

{ 1 the cotire intcrmational application
[X] cluimeNos 12
becsuse

{X]) the said international application, or the sxid claims Nos. 19
. lﬁnﬁhmm_ﬁwﬁddﬂanﬂlqﬁwnhwmﬁmmﬁnﬁm(my
Claims 1-9 are directed to 8 mathod for trestment of the human or animal body by surgery or therapy, are nat required 1o be scarched
*] mor is & written opinion required by this Authority. Regardiem, this Authority has established a written opinion based on the alleged
eifect or purposciuse of the product defined io claims 1-9.

[ 1 the deaciption, chaims or drawings (indioate particular elements below) or said disims Nos.
are 50 naclear that ao memningfl opmion could be formad (specify):

{ ] theclsims, or said claims Nos. are 30 insdequately supporeed
by the description that 0o meaningfisl opinion could be formed (specify):

[ ] nointamationsl search report has boen established for ssid claims Noa

[ ] amecsningful opimion could sot be formed without the sequence listing; the spplicant did not, within the prescaribed time Bmit:
{1 mlmm;ummﬂhmw&hmc&hwm“
Instroctions, and such Fsting was ot sveilable to the Internationsl Preliminary Exsvining Authority is a form and
manner acorpiabie 0 il
[ ] fumish ascqoence Gating in clectronic form complying with the standard provided for in Anncx C of the

Mmdnﬁm“ﬂMMﬁelwmmMWnn

form and mmer scceptable o it

[ 1 peythe required bate furnishing fee for the finishing of a sequence listing in response to an invitation under
. Rules [3er_1(s) or (b) and 13er2.
[ 1 amesniogfel opinion could not be forsed without the tables related to the sequence Histings; the spplicant did not, within the
. prescribed time linit, famish such tables in clectronic form complying with the tochnical requirements provided for in

Annex C-bis of the Administrative Insiructiona, snd such tables were not svailable 1o the International Prediminary Examining
Anthexity in a forma and meaner soceptable to it

[ ] thetables relmtad 4o the nucleotide and/or smino acid sequence listing, if i clectranic form only, do not comply with the
technical roquirements provided for in Annex C-bis of the Administrative Instructions.

[ 1 SeeSupplemental Box for frther details

Form PCTAPEAMO? (Box No. ) (April 2005)

Pagel of 5



INTERNATIONAL PRELIMINARY REPORT N PATENTABILITY Intenational spplication No.
PCT/CA2005/001652

Box Ne. ¥V Mu-ﬁ-mmnlﬂnpﬂu-ﬂq inventive step or industrial
supperting such stalcment

applicability; citations and
1. Statement
Novelty (N) Chaims 45 YES
Claims 1-3.6-14 NO
Inventive step (IS)A Claims YES
Claims 1-14 NO
Industrinf spplicability (1A) ~ Cleims 114 YES
Claizns e NO
2. Citations snd explanations (Role 79.7)

Reforence is made: to the bliowing documents aot cited in the International Sexrch Report:
D1 COLLINS, “Soy molecule could help skin, hair woes’. News for the College of Biology and Agriculture [online] 22-03-2004
[retricved on 12-10-2006]. Retrieved from the imternet: hitpc//bicagnewa byw.oduw/newsrclicase aspx7id=94
D2 ‘Get rid of cellniite’. [online] 06-04-2004 {date obtsined from bttp-//web archive.org ) [retrieved 12-10-2006). Retrieved from
strechmarks cons/celbalite htvl

D3 “The Delano Report” [online] 15-10-2004 (date obtained from bitpc//web. srchive.org ) (retrieved 11-10-2006). Retrieved from
delano.com/Articlcs/ DHEA hmi

[

D4 HERTOGHE, ‘Minimizing Obesity with Hormone Replacement Therapy” Chapter 8 of “Anti-Aging Medical Therapeutics, Vol 5°
[online] 2003. MMWM'“MMM

Wlhl'quib-vllr

The ingtant application comprises methods of treating androgen deficiency related condifions of the skin by administration of

s_p-:ﬁﬂlly mamhﬁmhbwmﬁmymmwm
sndrostenedione, androstesedione and prodrugs, ss well a3 methods of treating acquiring wrinkles and celtulite or loss of clastic fibres

with delrydroepisndrostervac (DHEA or Prastorone), dehydrotesiosterone (DHT) androstenedione, androstanedione and prodrugs.

D1 states “the DHT molecule regulstes both mail snd female paitern baldness, snd iffocts facial heir growth and skin bealth, 106,
MW“&;“I@”“IHJM‘D 1 &5 nowelty destroying for claims 1-2, 6, 8-14.

D2 siates “if you have a “very” feminine figure, pear shapod, or are over 35 you may be more prone to cdiulite than most s the Gty
toxins accumulsie sround the feminine hips and thighs move rapidlly in this case be sore 10 keep your hormones balanced. Try or DHEA
caps for a more balsaced ﬁln.‘l]!'.mﬂyﬂw‘nlghdﬁm!,?_md 12

D3 Jists “typical claims made for DHEA”. Under the subbeading skin it states “improves thickness, color, wrinkles, dlasticity, collagen,
puffiness under the cyes. D3 is novelty destroying fior claims 3, 7 and 12.

Claimx l-L&I‘Hm.ddm&ﬁmmmmm.
With regand te inventive step:
M:ﬂ -ﬁ'lﬂﬁgmmﬁwmﬂw also favour cellulite accumuiation”. It is kmowa that DHEA

applied topically or taken intornally, mmmmmwmmmuwlm
eclhulite accounmulation. Claims 3, 7 and 12 possess no inventive siep over D4,

Coatinued in Supplemental box.

Form PCT/IPEA/409 (Box No. V) (Apxil 2005) - Pagc 4 of 5



INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY International application No.
PCT/CA2005/001652

Supplaneatal Bex

In cpse the space in any of the preceding bexes is wot sufficient.
Contimuation of Box V

The as filed teaches methods of tresting sndrogen deficiency relsted conditions of the skin by administration of androgens;
qdhlly.nﬂhnbdmhhuhbw androgen deficiency with dehydrotestosterone (DHT) androstenedisoe,
sdvostsncdions and prodrugs, sa wel) as methads of tresting acquiring wrinkles and celinlite or loss of clastic fibres with
dchydroepimndrostarone (DHEA ar Prasterane), &y&m(mmmmmmnuw
Wmhﬁrmlﬁﬁ. DHT and testosteronc have boen disclosed. It is therefore assumexd that the utility for

sdrostanedione and prodrugs has boen soundly predicted from theae results. The fact that the wtility of DHEA, DHT
and testosterone is anticipated by D1-Dd4 results in a Iack of inventive step for the use of sndrostenedione,

androstancdione and
mhmumwdmummmmewum Claims 4 and § therefore Inck
mventive siep,

Claims 1-14 lack inventive step snd therefore do not comply with Articles 33(3) PCT.

With regard te industrial applicabiiity: )
Claima 1-14 possces industrial applicability and therefore comply with Article 33(4) PCT.

Form PCTAPEA/09 (Supplementsl Box) (April 2005) Page 5 of 5
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A

Claims
1. Alm-r.'ll'ndforucaﬁngormdncingth:likclilnod of acquiring shndlseases due to
age-related androgen deficiency, comprising administering to patient in need of such
treatment or in need of reduction of risk, an cffective amount of at least one compound
selected from the group consisting of dihydrotestosterone (Sa-androstane-17p-ol-3-one),
androstenedione (4 androstene-3,17-dione), androstanedione (Sa-androstane-3,17-dione),

Sa-androstane-3a, 17B-diol and prodrugs thereof.

2. Amethod of claim | wherein these skin discases are selected from the group
consisting of skm atrophy, loss of collagen, loss of elastic fibers, loss of connective
tissue, cellulite, and wrinkles.

3. A method for treating or reducing the likelihood of acquiring wrinkles and
cellulite or loss of clastic fibers comprising administering to patient in need of such
treatment or in need of reduction of fisk an effective amount of at least one sex steroid
precursor selected from the group consisting of dehydroepiandrosterone, dehydro
epiandrosteronc-sulfate, S-androsténe- 3B,17p-diol and prodrugs thereof.

4. Amcthod for treating or reducing the-likelihood of acquiring wrinklies and
cellulite or loss of elastic fibers comprising administering o patieot in need of such
treatment or in need of reduction of risk an effective amount of at least one compound
selected from the group consisting of androstenedione (4- androstene-3,17-dione),

sndrostanedionc (Sa-androstane-3,17-dionc), Sa-androstane-3a, 17p-diol and prodrugs
thereof.

a9 .
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5.  The method of claims 3, wherein the sex steioid précursors or prodrugs thereof
are administered topically.

6. A method for treating or reducing the likelihood of acquiring skin atrophy, loss of

collagen, comprising administering to patient in need of such treatment or in need of
mducﬁonofﬁskmeﬂecﬁvemuﬂofa_tlustomeompmmdsdectcdﬁoﬁtbegmup
consisting of dibydrotestosterone (Sa-androstane-178-o1-3-one), androstenedione (4-
androstene-3, 17-dione), androstanedione (Sa-androstane-3,17-dione), Sa-androstane-3a,

17p-diol and prodrugs thereof.

7. ﬂnmdhodofclaimlwhuéinthesexsmidpmcmorpm;img;thumfm
administered orally. '

8. The method of claim 1, 4 or § whercin the compounds or prodrugs thereof are
administered topically.
9. The method of claim 1 or 5 wherein the compounds or prodrugs thereof are

administered orally.

10.  Use of an effective amount of an effective amount of compounds selected from

the group consisting of dilrydrotestosterone (5a-androstane-178-ol-3-one),
androstenedione (4 androstenc-3,17-dione), androstanedione (Sa-androstane-3,17-dionc),
Sa-androstane-3a, 17-diol or prodrugs thereof in the manufacture of a medicament for
treating or reducing the likelihood of acquiring skin discases due to age-telated androgen
deficiency.

g7
AMENDED SHEET

@



PoIg: 2005 /001 6
88 JANUARY 2007 @8- 61 -

11.  The use of claim 10, wherein the skin diseases die selected from the group

O
oonsistingofskhaﬁophy,losﬁofmﬂagm,bssofdasﬁcﬁhus.hssofwnmeﬁn N
tissue, celhilite and wrinkles.

12

An effective amount of at lcast onc sex steroid precursor selected from the group
consisting of dehyrdoepiandrosterone, dehyrdoepiandrosterone-suifate, S-androstene 30,
17p-diol and prodrugs thereof for use in treating or reducing the likelihood of acquiring

wrinkles and cellulite or loss of elastic fibers in a patieat.

13.  Aneffective amount of at one least compound selected from the group consisting

of dihydrotestosterone (Sa-androstane-17p-ol-3-one), androstenedione WL

. 17dione), androstanedione (Sa-androstane-3, 17-dione), Sa-androstane-3a, 173-diol oc

prodrugs thereof for use in treating or reducing the likelihood of acquiring wrinkies and
ceflulite or loss of elastic fibers in a patient.

14. A topical composition for use in treating or reducing the likelihood of acquiring
wrinkles and cetlulite or loss of elastic fibers in a patient comprising an effective amount
of at least one compound selected from the group consisting of dihydrotestosterone (Sax-
androstanc-17p-ol-3-one), andnm:edmm ((4-androsicne-3, 17dione), androstanedione

(5c-androstane-3, 17-dione), Sdrnndtm3a. 17p-diol or prodrugs thereof, and a

"L
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REIVINDICACIONES

1.- Un método para tratar o reducir la pfobabilidad de
adquirir enfermedades de la piel debido a la deficiencia del
andrégeno relacionadas con la edad, que comprende administrar al
paciente con necesidad de tal tratamiento o con necesidad de
reduccién de rilesgo, una cantidad efectiva por lo menos un
compuesto que se selecciona del grupo que consiste de
dihidrotestosterona (S5a-androsten-l17p-ol-3-ona), androstendiona
(4-androsten-3,17-diona), androstandiona {S5a-androsten-3,17-
diona), Sa-androsten-3a,l17p-diol o profdrmacos del mismo.

2,.- El Tétodo de conformidad con la reivindicacién 1,
caracterizado porque estas enfermedades de la piel se
seleccionan del grupo que consiste de atrofia de plel, pérdida
de colédgeno, pérdida de fibras eldsticas, pérdida de tejido
conectivo, celulitis, y arrugas.

3.- Un método para tratar o reducir la probabilidad de
adquirir arrugas y celulitis o pérdida de fibras elésticas que
comprende administrar al paciente con necesidad de tal
tratamiento o con necesidad de reduccién de riesgo, una cantidad

efectiva de por 1lo menos un precursor esterolide sexual



.
seleccionado del grupo que consiste de dehidroepiandrosterona,
sulfato de dehidroepiandrosterona, S5-androsten-38,178-dicl o
profarmacos del mismo.

4.- Un método para tratar o reducir la probabilidad de
adquirir arrugas y celulitis o pérdida de fibras elasticas que
comprende administrar al pacliente con necesidad de tal
tratamiento o con necesidad de reduccién de riesgo, una cantidad
efectiva de por lo menos un compuesto que se selecciona del
grupo que consiste de androstendiona (4-androsten-3,17-diona),
androstandiona (5a-androsten-3,17-diona), Sa-androsten-3a, 178-
diol o profdrmacos del mismo.

5.- El método de conformidad con la reivindicacién 3,
caracterizado porque los precursores esteroide sexual se
administran tépicamente.

6.- Un método para tratar o reducir la probabilidad de
adquirir atrofia de la piel, pérdida de coligeno, que comprende
administrar al paciente con necesidad de tal tratamiento o con
necesidad de_reduccién de riesgo, una cantidad efectiva de por
lo menos un compuesto que se selecciona del grupo que consiste
de dihidrotestosterona (5a-androsten-17p-ol-3-ona),

androstendiona (4-androsten-3,17-diona), androstandiona (Sa-

n/

\



androsten-3,17-diona), Sa-androsten-3a,l17p-diol o proférmacos
del mismo.

7.- El1 método de conformidad con la reivindicacién 3,
caracterizado porque 1los precursores esteroide sexual se
administran oralmente.

B.- El método de conformidad con las reivindicaciones
l, 4 o 6, caracterizado porque los compuestos o profdrmacos del
mismo se administran tépicamente. .

9.- El método de conformidad con las reivindicaciones

l, 4 o 6, caracterizado porque los compuestos o profidrmacos del

.mismo se administran oralmente.

10.- El uso de una cantidad efectiva de. compuestos o
profarmacos del mismo que se seleccionan del grupo que consiste
de dihidrotestosterona (5a-androsten—17B—ol-3—5na),
androstendiona (4-androsten-3,17-diona), androstandiona (5ca-
androsten-3,17-diona), Sa-androsten-3a,l17p~dicl o profirmacos
del mismo en la fabricacién de un medicamento para tratar o
reducir la probabilidad de adquirir enfermedades de 1la piel
debido a la deficlencia del andrégeno relacionada con la edad.

11.- El uso de conformidad con la reivindicacién 10, en
donde las enfermedades de la piel se seleccionan del grupo que

consiste de atrofia de la piel, pérdida de colageno, pérdida de



fibras elasticas, pérdida de tejido conectivo, celulitis vy
arrugas.

12.- Una cantidad efectiva por lo menos de un precursor
esteroide sexual que se selecciona del grupo gque consiste de
dehidroepiandroesterona, sulfato de dehidroeplandroesterona, 5-
androsten-3p,17f8-diol o profirmacos del mismo para el uso al
tratar o reducir la probabilidad de adquirir arrugas y celulitis
o pérdida de fibras elasticas en un paciente.

13.- Una cantidad efectiva por lo menos de un compuesto
que se selecciona del grupo que consiste de (4-androsten-17p-ol-
3-ona), dihidrotestosterona {(5a-androsten-17f-0l-3-ona),
androstendiona (4-androsten-3,17-diona), androstandiona (5a-
androsten-3,17-diona), 5a-androsten-3a,l17p-diol o profarmacos
del mismo para el uso al tratar o reducir la probabilidad de
adquirir arrugas y celulitis o pérdida de fibras eladsticas en-un
paciente.

14.- Una composiciébn tépica para el uso al tratar o
reducir la probabilidad de adquirir arrugas y celulitis o
pérdida de fibras elédsticas en un paciente por lo menos de un
andrégeno que 8e selecciona del grupo que consiste de
dihidrotestosterona (5a-androsten-17p-ol-3-ona), androstendiona

(4-androsten-3,17-diona), androstandiona (S5a~androsten-3,17-



diona), 5a-androsten-3a,17f-dicl o profdrmacos del mismo y un

vehiculo transmisor aceptable farmacéuticamente.



PATENT COOPERATION TREATY ,x

F oN, GA {\J
To: .
MARKS & CLERK . PCT
Box 957 :
Station B NOTIFICATION OF TRANSMITTAL OF
OTTAWA, Ontario THE INTERNATIONAL SEARCH REPORT AND
Cnnada, KiP 587 THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION
_ (PCT Rule 44.1)

Date of mailing 14 ..

; nei m-g) February 2008 (14-02-2006)
Applicant’s or agent's file reference FOR FURTRER ACTION Sec parmgraphs | snd 4 below
18696-PCT
[nternational spplication No. International flling date 31 October 2005 (31-10-2008)
PCT/CA2005/001652 (W)

Applicant
( ENDORECHERCHE, INC. ET AL

2,

3

4.

[ X ) The applicant is hereby notifiod that the international segrch report andthe written opinion of the Intemnational Scarching
Plling of sneudments and statement wader Article 19 : .
ﬂnqﬁwﬂin&ﬂ.ifhnwhbmﬂh&hldﬁchw spplication {see Rule 46) -

Whea? TInﬁmliﬁlﬁrﬁlhglldlmﬂuﬁimﬂlymmm&eMofmﬁmldﬁe

report.
Where? Directly to the Intemational Bureau of WIPO, 34 chemin des {
121} 20, Switzeriand, Facsimile No.: +41 22 338 82

Fumdeﬂhhndn;udnndumhwmﬂ
{ ]The applicant is hereby notified that no intemationn] ssarch report will be established end that the declaration under Article
l7ﬂxobﬂudﬁnuduwﬁmﬁ:hdhlmmmhiynmm
[ ]With regard to the protest against payment of (an) additional fee(s) onder Rulo 40.2, the epplicant is notified that :
[ ] theprotest together with the decigion thereon has boen tranamitsed to the Intermations! Burosn together with the
appliceat's request to forward the texis of both the protest snd the decision thaneon to the designated Offices.

[ ) nodeision has boen made yet on the protest; the apphicant will be notified s soon 28 & decision is made.
Reminders )

Mﬁhﬂgd“#ﬁwh iar Mh%ﬂlhg&tﬂ' Intorngtional
Barenit, | wishes o ﬂ'm:? Bmm‘am Wi he 1 wlmmr m
:wmﬁ?ﬂnm-ﬂpm:. = Roles L eed = ! I ofthe
The sppli mﬁﬁlmamhhmﬁﬁlmhmmqiﬁmofh i SﬂWlﬂh
Buresu. The Buorosn wil mnmyﬁ CONIITS 0 #om :Enml
fiﬁu’ l dlolnuhﬁuﬁ'n%h ’ HI |n||= but not
wmlgm&?u‘ﬂ-wmwhmﬁuu - m dmdhmuaﬂpdm .
examinstion must be filed if the gpplicant wishea to m#E |;-l= wutil 39 menths from the date (in
mﬂgﬁmm mm”-ﬁ - the pricrity detn, perform the prescribed acts for entry
In respect of other dosignated Offices, the time timit of 38 months (or Iater) will apply even if no denmnd is filed within 19 months.

1 il i e limi the
%uuﬂ:npmmn?‘o‘:ﬁ%m ﬂhlﬂiﬂam imits, Office by Office, see the PCT Applicant’s Guide,

Nlmeuﬂlnnglingldﬁ_oﬂh ISA/CA Mmﬂoﬁi:l'
Place du Pormge L, Clécin Floor, Box PCT Jean-Luc Robert (819) 953-0756
50 Victoria Strect

Gatin wﬂ&l 0Co !
Flﬂu:ll'e :MI(S?QDSS—M’IS .

Form PCTASA/220 (October 2005) ‘ (See notey on accompanying sheef)



NOTES TO FROM PCT/ISA/220

MMmmﬂbmmwuﬁlmgofmmmuchﬂ MNmnhndmm&
of the Patent Cooperation Tresty, thié Regolations and the Administrative Instructions under that Treaty. In case of [\

discrepancy between these Notes and those requirements, the latter are applicable. For more detailed information, see also the PCT
Applicant’s Guide, a publication of WIPO.

In thesc Notes, *Articlo,” "Rule”® and "Section” refer to the provisions of the PCT, the PCT Regulstions and the PCT
me- i hm‘ue mmm- ‘wﬁ'd,.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The spplicant has, after having recoived the international search report and the written opinion of the Intemational Sesrching
Authority, obe opportunity to amend the claims of the international application. [t should however be emphasized that, since all parts
of the international application (claima, description and drawings) may be amended during the international preliminary examination
procedure, there is usually no need to filc amendments of the claims under Article 19 except where, e.g. the applicant wants the Iatter
1o be published for the purposes of provisional protection or has another reason for amending the claims before international

publication. Furthermore, it should be emphasired that provisional protection is available in some Staies only (sec PCT Applicant’s
Gyide, Volume VA, Annexes B] and B2).

The attention of the applicant is drawn to the fact that amendments to the claims under Articls 19 are not allowed where the
International Searching Anthority has declared, under Article 17(2), that no international search report would be cstablished (sce
PCTApplkmt‘s Gulds. Voluma llA.planphm

-..-‘- - anr

What pﬂdlhhﬂll“lnhﬂnnyﬁllﬂdﬂ!
Under Article 19, only the claims may be amendod.

hwmgdnlmmﬂmuhmylhhmﬂ(uhﬂum under Article 34 before the Intamational

Preliminary Examining Authority. mmmdhmnpnuymiyh-mﬂdmhmumh
Intemationa) Prefiminary Examining Axthority.

Mmmhmﬂ“dlmdhmﬂ@mmhmwmuu.m
applicable, Article 41.

Whea? Within 2 months from the dato of transmittel of the internstional search report or 16 months from the priority date, whichever time
limit oxpires later. it should be noted, however, that the amendments will be considered as having been received on time if they are
received by the Intematiosssl Burean after the expiration of the appli time limit but bafore the completion of the technical
preparstions for intermational publicstion (Rule 46.1).

‘Where not to file the amendments?

i
mmmwuﬁummmhwamﬂmmmmomwuw
Scarching Authority (Rule 46.2).

Where a demand for international pﬂmmymhsbmliﬁu.mww.

How? Ellﬁnbyundlh;mcmuﬁemwdﬁumummdﬁmwwuuldinglllelﬂuotmu'mofﬂndn'm
-

A replacement sheet must be submitsed for cach Mdhdlnuﬂnd.mmimmwm&hﬁun
the sheet originally filed.

mm&iumulmdmuhmnﬁudummm:dmuMM
remumboring of the other claima is required. In all cases where claims are renumbered, they mmat be renumbered
consecutively (Section 205(b)).

The amendments mast be made In the language In whick the international application i te be published.
What decumients must/may sccesupany the amendracnts?
Letter (Scction 205(0)) :

Tho amendments must be submitted with & letter.
mwmlnupﬂmmmmmmumm It should not be confused with the
“Statemen) undor Article 19(1)" (sco below, ud-wmmdnmn

‘The letter nsust be in Englich or French, at the choles of the applicant. Howover, if the language of the intermational application
blﬂ.hhﬂ“hh”ﬂ;lﬂhﬂ*dhhﬂl@“#h“ﬂemmhhm

" Notes 1o Fosin PCTIISA/Z20 (frs sbeet) (Octaber 2005)



NOTES TO FORM PCT/ISA/22¢ (cwntiuned) 0\

ﬂnlalumwﬁwehdlﬁmbumudm-ﬁldmdudunumllnn,mplmmhr indicate, in :

mmmﬁdlehnmmhmmtuhmwhmm“mm
claima may be grouped), whether

() theclaimis ;

{ii) the claim is cancelled;

(iii) the claim is new;,

(iv) Ihechlmlq:llﬂma'nmdlnlllﬁld:

(v) the claim is the result of the divisian of a claim as filed.

mﬂwumm&amwhwhﬁn—dmﬁmhuﬂﬂﬂhmwum:

1. [Where originally there were 48 claims and after smendment of some claims there are 51]:
*Claima'| to 29, 31, 32, M, 15, 37 to 48 replaced by smended claims besring the ssme numbers;
dmn30.33-ﬂ36undnngd,mdnm|49h5h“

1 [Where originally there were 15 claims and after amendment of all clsims there are 11]:
*Claims | o 15 replaced by amended claims 1 to 11.°

 § [\themgmlllytbﬂ:ml4d|mudhm“nmuﬁlmmdlmumdm-ﬂmgmdnn]:
'ClmlulIoGndMnndln,:l.dms?lnldeld;mdnmlS.lSndl?M or
“Chims 7 to 13 cancelled; new claims 15, 16 and 17 added; all othér claims unchanped.”

4. [Where various kinds of amendmenits are made]:
“Chaims [-10 unchanged; cisims ([ to 13, [8 and 19 cancelled; claipa 14, 15 and 16 replaced by smended
claim I4; claim 17 subdivided into smended claims 15, 16 end 17; new claims 20 snd 21 added.”

"Statement wnder Article I9(1)" (Rule 46.4)

The smendmenis may be accompanicd by a sintement explaining the sinndments and indlcating any impact that such amendmenty
q mhumummum(ﬂmmhmmmmm

The statement will be published with the inlernational spplication and the amended claima.
1t mast be In the asgusge in which the nternational application Is to be published.
It must be brief, not exceoding 500 words if in English or if transisted imo English.

It should nat be confused with and does not replace the letter indicating the differences between the claims as filed and as smended.

it;au).-_boﬁldw s scparaiz shoet and must be identifiod a5 such by a behding, proforsbly by using the words "Statement under Article

It may not contain sny dispareging comments on the: imterational search report or the relevance of citstions contained in that report.

Iﬂhwbﬂm“badmdmmﬁﬂnhwmﬁmnmhnﬂoﬂynmﬂmn
amendment of that claim.

Coasequeace if 2 demand for interastions] preliminary exsmination bas alresdy been flled

If, st the lime of filing any amcndments and any accompanying staternéat, under Article 19, a demand for intemnational preliminsry
MMMMMhWMm ™ the tirme of filing the amendments (and sny statement) with
hlmmﬂhunhﬁkuﬁ&:lmuﬂ?ﬁhﬂm!wwhﬂmqawyduﬂ:m(ﬂﬁw
stabement) and, where required, a transiation of such amondments for the procadure before that Autharity (soc Rales 55.3(2) and 62.2,
ﬁrl-mnn). Fuhﬂlu'ilﬁln-ﬁm.mlbﬂu-bhhml ﬁlm(PCI‘IIPBAMDI).

thﬂhwndﬁmmuMMMMdhwmmmM
in certsin cases whers the Intemstional Preliminary Exsmining Authority did not act s International Searching Authority and where
it has notified the intemational Bureau under Rulo 66.15is(b), be considered to be & writien opinion of the Intemational Proliminary
Examiniag Authority. If a demand is made, the applicant may sibmit to the Intemational Preliminary Examining Authority a reply
o the wriiten apinion together, where approprisie, with amendments before the expiration of 3 montha from the date of mailing of Form
PCTASA/Z20 ox before the expirafion ofzzmﬂ&mhmﬁn.ﬂndmumm inter (Rute 435ix. 1{c)).

Mﬂﬂ“@dbﬂﬂhdhhﬁ“lﬂlﬂhh;ﬁ,hhnﬂﬂu
The applicant’s attention is drawn to the fact that, upon entry into the national phase, » translstion of the

ﬁmu.ﬂ”“hﬂl?m“bhﬂmmwmw&w
in addition to, the transiation of the claims as filed.

5wﬁnﬂ:dﬂhmﬁemmdutdnpm0ﬁamhmwm

Notss to Form PCTASA/220 (second sheet) (Ocsober 2005)

o



PATENT COOPERATION TREATY

PCT <l
INTERNATIONAL SEARCH REPORT . ™N
(PCT Article 18 and Rules 43 and 44)
Applicant's or agent’s file reference 'FOR FURTHER soe Form PCTAISA/220
18696-PCT ACTION as well ez, where spplicable, item S below
International spplication No. International filing date (dawiwonth/year) (Earliest)Priority dute (dqyinonth/pear)
PCT/CA2005/001652 31 October 2005 (31-10-2005) 01 Novesaber 2004 (D1-11-2004)
Applicant

ENDORECHERCHE, INC. ET AL

Thiis internations! search report Iuas boen prepared by this International Searching Authority and is transmitted to the applicant according to
Articlc 18. A copy is being transmitted to the International Bureau.
This international search repart consists of & total of 4 _ shects.
( [X] It is also sccompenied by s copy of cach prior art document cited in this report
1.  Bashs of the report
& With regard to the language, the intermnations! search was carried out on the besis of:
[X] the international application in the langnage in which it was filed
L [ | atnslation of the intemational application into , which ia the leoguage
of a tranalation fusnishad for the purposes of international yearch (Rules 12 3(s) and 23.1(h))
b [ ]Withrcgard to any nucleotide sadior amino acid sequence disclosod in the intemational applicstion, see Box Na, |
2 {X)Certala caims wers found unsearchahie (soe Box No. IT)
3. { ]Unity ef invention is lacking (scc Box No. HI)
4. With regand to the title,
[ X]the text is spproved s submitted by the applicant
[ 1the taxt hay been estobfished by this Authority o read ag follows :

S.  With regard to the ahsiract,

[ X ] tbe text is approved as submitted by the spplicant
,-r_‘ { ]the text hus boon eatablished, according to Rule 38.2(b), by this Authority as it sppears in Box No. IV, The applicant
9 may, within anc month from the dxic of mailing of this imemationsl search report, submit comesents to-this Anthority

6.  With regard to the drawiags,
& the figuro of the drewings 1o be published with the sbstract is Figure No.
[X] assugpestod by the spplicant '
[ 1 e selocted by this Authority, becsose the spplicant fuiled to suggest » figure
[ ] wssclected by this Aathority, becouse this figure better characterizes the invention
b { ] noneofthe fignrs is to be publishod with the abetract

I~

Form PCT/ISA/210 (first sheet) (April 2005) " Pagelof4



INTERNATIONAL SEARCH REPORT ' International application No.
PCT/CA2005/001652

Box No. 11 Observations where certain claims were fonnd unsearchable (Continuation of item 2 of the first sheet) 9
This interoational search report has not been establizhed in reapect of certain claima under Article 17(2)(s) for the following
reasons :
1. [X]CsimNow: 1-10
bocause thoy relate to subject matter not required to be searched by this Authority, namely -
Claims 1-10, directed to a method for treatment of the luman or animal body by surgery or therapy which the
International Search Authority is not required 10 scarch. Regrirdless, this Authority has carried out a search based o the
alleged effects or purposes/uses of the product defined in clairs 1-10.
2. [X}ChimNow: 16 '
because they relate (o parts of the international applieation that do not comply with the: prescribod requiraments to such sn extent
that a0 mesningful initrational search cen be carvied out, specifically :.

Claim 16 js incomplcie.

3 [ ]CwimNos.:
because they are dependant claims and are not drafted in sccondance with the second and thind sentonces of Rule 6.4(a).

Bex No. Observations where aalty of iavention ls Inching (Continuation of iewa 3 of first shest)

} covers only thoso claims for which foes were paid, spocifically claim Nos. ;

This International Searching Authority found multiple inventions in this intemational application, ss follows |

I. [ ) Asallregired additional scarch fees were timely paid by the applicant, this intemational scarch report covers all

searchable claims.

2 [ ] Asallscarcimbic claims could be scarched without cffort justifying additional foes, this Authority did not invite
payment of additiona) foes.

3. [ ] Asonlysame of the required additional search fees were timely paid by the spplicant, this intemnational sexrch report

4. [ ] No required additional search fiees were timely paid by the applicant. Consequently, this interngtional search report is
restricted 10 the invention first mentioued in the claims; it is covered by claim Noa. :
Remark on Protest [ ] The additional search fors were accompanied by the applicant’s protest and, where spplicable,
the payment of a protest fee.
{ } The additional search fees were accompanied by the spplicant's protest but the applicable protast
fies was not paid within the time limit apecified in the invitation,
[ ] No protest accompanied the peyment of additional sexrch faes.

Form PCT/ISA/210 (continustion of first sheet (2)) (April 2005) _ Page 2 of 4



. .+ INTERNATIONAL SEARCH REPORT ! International spplication No.
PCT/ACA2005/001652

A CLASSIFICATION OF SUBJECT MATTER
IPC: AGIK 31/568 (2006.01), ASLP 17/00 (2006.01), 4610 I9/08 (2006.01), ASIQ 1906 (2006.01)

According to Intemational Patent Classification (IPC) or to both national clessification aad IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC(7): A61K 31/568, AS1P 17/00, ASIK 7/48

Documentation searched other than minimum docunentation o the extent that such documents are included in the ficids searched
IPC(7): AGIK

Electronic datahasi(s) consulted during the international scarch {(name of datsbsse(s) and, where practicable, search terms used)
Delphion, USPTO, Espacenet, PubMed, Scopus, Internet, Canadian Patent db.
Keywords: DHEA, testosterone, skin aptrophy, collagen, androgen®, androgen deficiency.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

&

€

., Category® | Citation of document, with indication, where appropriate, of the relevant passages Relovent to claim No.
X TL. t57535D A (DIKSTEIN) 28-03-2004, full docsment. 1-3,5,7,9-15.
& WO 2005030159 A
X US 5,843,932 B (LABRIE) 01-12-1998, full docurnent, 1-15
X WO 97/10255 A (GUBERNICK et al.) 20-03-1997 1-15
X BEULIEU, E. E. et al., Dehydroepiandrostcrone (DHEA), DHEA sulfute, and 1-15
qnn;CmmhnmoquHEApSndyhlmduli-n.PNAs.lI-
04-2000, vol. 9(8), pages 4279-4284.
[ ] Further docusnents sre listed in the continustion of Box C. [X] Secpateat tanily annex.
. Spocial categarion of ciiad doceuss - T # tha interasticesd dinte o prfcwrity
"A" ot g e s o of e ar which i et e “h-=41==='-_
yr -hr--—-u.iuu-mn-um x E'Euﬂu—r'h'ﬁu"-w“':m:
‘U doosst which amy fisow doubis o or which & ¥  docement of ptialer micvamce; the clalmed isvention cassce be
Hb*‘-hﬂﬂi-h wolsr ﬁ&ﬂ-_—i: ﬁbd-“
0" documont milaving o an orsl discioiesy, nm, exhibition ov othey Saee bele 0.8 povmn e o art
" docmment pubiished prior to the intermational (liag dets but ey then » ot s posot Raly
tha priority deie claimed
Dute of the actual campletion of the insernational search Dete of tailing of the international search report
14 Februsry 2006 ( 14-02-2006) 14 February 2006 (14-02-2006)
Name and mailing address of the ISA/CA Authorized officer
Canadisn Intellectnsl Property Office
Place du Portage |, C114 - 1t Floor, Box PCT James Martyn (819) 953-0761
50 Victaria Street
Gatinean, Quebac K1A 0C9
Facaimile No.: 001(819)953-2476

Form PCT/ISA/2 10 (second sheet ) (April 2005) Page 3 of 4
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, . INTERNATIONAL SEARCH REPORT International applicstion No.
Information on patent family members PCT/CA2005/001652 -

Patart Document Publication Patart Family Publication
Cltad in Search Raport Dats Mamber(s) Dale

RL15753SD 28-03-2004 WO2005030158 A1 07-04-2005

USS5843032 ATZT5851T T 15-10-2004

ALUSBB120 05-02-1908

ALS3IBB494 A 28-07-1504

ALISESSTO4 A 15-08-1904

CA2154161 A1 04-08-1964

CN1100541CC 05-02-2003

CN14308T3 A 03-08-2003

C28501585 A3 13-12-1895

DEGS4323834D D1  21-10-2004

DESB3NGSMT T2  22-08-2005

DKe80327T T3 03-01-2005

EPOBBO327 A1 08-11-1985

EP1382340 A1 21-01-2004

ES22rs23T T3 01-04-2005

Fasar7 A 19-08-1005

HU73241 A2 20-07-1908

1083710 DO 12-04-1604

JPMA1TIOB2 B2 02-09-2003

NO314087B B1 27-01-2003

NO3148508 81 28-04-2003

NO3150008 B1 13-10-2003

NOOSU41T A 16-06-1905

NO20003I546 A 16-08-1985

NOR0024188 A 16-08-1985

NZ250712 A 26-11-1900

NZIS123 A 27-05-2005

PTE80327T T 31-12-2004

SK77995 A3 08-04-1097

USS7200888 A 17-03-1088

USSTT6823 A 0r-07-1998

USS5T80480 A 14-07-1988

USS5788347 A 25-08-1098

USSB0T848 A 15-00-19808

USS5824071 A 20-10-1608

USSEI7T700 A 17-11-1008

USSas4229 A 20-12-18908

USSET2114 A 16-02-1990

USSE»2700 A 13-07-1699

USS048434 A 07-00-1888

USSE55455 A 21-09-1999

WOO416703 A2 04-00-1884

ZAS400372 A 19-07-1085

WOBT710255 20-03-1907 ATIO557T T 15-08-2000

. AUT12TT 16-11-1990

AUSOSIR0G A 01-04-1907

CA2231781 A1 20-03-1687

DEGSS0SSEsD Dt 21-08-2000

DEGOB0BBET T2  15-03-2001

EPOBT8301 A1 11-11-1088

ES2151180T T3 16-12-2000

HK1015784 A1 12-01-2001

123837 A 12-03-2003

USS5738537 A 07-04-1908

USB025347 A 15-02-2000

USe284750 B1 04-00-2001

ZAOSOTTOA A 27-05-1997

Form PCT/ISA/210 (petent family annex ) (April 2005)
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(._ Imermational Patent Classification (IPC) or both national classification and IPC

Applicant
. SENDORECHERCHE, INC. ET AL

IR : PATENT COOPERATION TREATY \\

From the . "V)
INTERNATIONAL SEARCHING AUTHORITY AN
Toa:
MARKS & CLERK PCT
Box. 957 WRITTEN OPINION OF THE
Station B INTERNATIONAL SEARCHING AUTHORITY
OTTAWA, Ontario
Canada, K1P 557 (PCT Rule 434ix.1)
Date of mailing 14 February 2006 (14-02-2006)
(day/month/year)
Applicant's or sgenf's file reference FOR FURTHER ACTION
18696-PCT Sec psragraph 2 below
International application No. International filing date (day/month/vecr) Prioxity date (dayvimonth/year)
PCT/CA2005/001652 31 October 2005 (31-10-2005) 01 November 2004 (01-11-2004)

IPC: AGIK 31/563 (2006.01), AGIP 17/08 (2006.01), AGIQ 19/98 (2006.01), A610 I19/06 (2006.01)

(X

1. This opinion contains indications relating to the following itema :

[X] BoaNa.l Basiz of the opinion

[ ] BoxNoll Priocity

[X] BaxNo. Ul Non-estahlishment of opinion with regand o novelty, inventive step and industrial applicsbility

[ ] BoxNo.lIV Lack of unity of invention ‘

[X] BoxNo.V wwwknhﬂbkl(lﬁ)whihmmm.hwlhul@ww
applicability; citations and explanstions mpportiag such statement

[ ] BoxNo.VI Certain documents cited

[ 1 BoxNo. VIl Cartuin defects in the intemational spplicstion

[{X] BoxNo. VIit Carfain obeservations on the international spplication
2. FURTHER ACTION
i a damand for internations] prelimisery exsxination is made, this opinioa will be considerad 40 be 2 wriften opinion of the Intersatinesl Preliminery
> Exaoyining Authority ("IPEA") cxcept that this does not apply whems the sppficant chooses ss Anthority other than this coc 10 be the WEA and the chosen
IPEA bas notified the Internations] Boress uoder Rulo 66.15is(h) that written opinings of this Intornstions] Searching Anthority will not bo so congidesad.

H this opinion is, ss provided sbove, comsidared to be » written apision of the IPEA, the applicast is imvited to subarit to the IPEA a written soply
togather, where spprogriste, with smesdments, befors the axpixation of 3 montley fom the date of mailing of Farm PCT/ESA220 or befwe the expization
of 22 months from the priovity date, whichever expiros bater.

For firther opticos, sos Form PCT/ESA/ZN0.

3. For finther details, seo avtes 0 Form FCT/BA/20.

,\mﬂnmmnumaum Date of completion of this opinion | Authorized officer

intellectusl Property Offico

Place da Poriage 1, C114 - 1t Floor, Box PCT | 14 February 2006 (14-02-2006) James Martyn (819) 953-0761
50 Victoria Sireet

Gatinesu, Quebec K1A 0C9
Facsimile No.: 001(819)953-2476

Form PCT/ISA/237 (cover sheet) (April 2005) : Pago | of §



. _ WRITTEN OPINION OF THE - International application No.
. ' INTERNATIONAL SEARCHING AUTHORITY ° PCT/CA2005/001652

Box Ne. 1 Basis of this oplafen

1. With regard to the language, this opinion has been established on the basis of
[X] the imtemational application in the langusge in which it was filed
[ 1 atanaistion of the imemational spplication into . which is the langusge of a
translation furnished for tho purposes of intomnational search (Rules 12.3(a) and 23.1(b)).
2. With regard to any nucieotide and/or amine scid sequence disclosed in the intemational spplication and necessary 10 the elaimed
invention, this opinion has been eatablished on the basis of :
o type of material
[ ] asoguencs listing
[ ] table(s)relsied 1o the sequence listing
b. format of materisl
[ ] onpeper
{ 1 & dectronic form
c. lime of filing/furnishing
B { ] contsined in the intemational application as filed.
{ ] (filed together with the international application in electronic form
[ ] fumishod subscquently to this Authority for the purposes of search.
3 [ ] I[naddition, in the case that more than one version or copy of & sequence listing and/or table(s) relating thercio has

been filed or furnished, the required statement that the infarmation in the subsequent or additional copies is identical to that in the
application as filed or does not go beyand the application ss filed, as sppropriste, were fumnizhed.

4. Additional comments :

Form PCT/ISA/237 (Box No. T) (April 2005) Page2 of 5
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Pt , WRITTEN OPINION OF THE International application No.
o> INTERNATIONAL SEARCHING AUTRORITY PCT/CA2005/001652
Box Ne. 11l Nos-establishment of epinion with regard te novelty, [aventive step and Industrial applicability

The questions whether the claimed invention appesrs to be novel, 10 involve an inventive step (60 be non obvicus), or to be industrially
applicable bave not been exsmined in respect of :

[ ] the entire intermational spplication

[X] cisim Nos. -10and 16

because:

[X] the mid intemational spplication, or the said claim Nos. =10 . rciate o the following

subject matter which does not require an intemational search (specify) :

Claims 1-10, directed to a method for treatment of the buman or snimal body by surgery or therapy, is/are not
required to be searched nor is a written opinion required by this Authority. Regardless, this Anthority has
establishad & written opinion based on the alleged effects or purposes/uses of the product defined in claims 1-10.

[X] the description, claima ar dawings (Indicate particulor elowents below) or awid claim Nos. 16
are 50 unciear that no meaningful opinion could be formed (apecify) :

Claim 16 sppesms 10 be incommplete.

[ ] thecisims, orsmid claims Nog. aro so inadequately supported
by the description that no mesaingful opinion could be farmed (zpacifjy):

] no internstional search report has been establisived for said claione Nos.
] s memingfal apinion could aot be farmed without the sequence listing; the applicant did not, within the prescribed time limit:
[ ] fomishasequence listing on paper complying with the standard provided for in Annex C of the Administrative

Instructions, and such listing was not available to the Intemations] Searching Authority in a form and manner acceptable
toie

{
{

g [ ] fumishasoquence listing in electronic form complying with the standand provided for in Annex C of the Administrative
- Instructions, and such listing was not available to the Imemational Searching Anthority in & form and menner acceptable
it

[ ] paytheroquired late famishing fee for the fumishing of & sequence listing in reaponse to an invitation under
. Raule 13ter_1(a) or (b).

[ ] «mesaingfulopinion could not be formed without the tables related to the soquence listings; the applicant did not, within the
prescribed time limit, fornish such tables in dlectranic form complyiag with the technical requirements provided for in Annex
C-bis of the Administrative Instructions, and such tables were not available to the Intemational Searching Autharity in & form
and nanner scoepteble to it

[ ] thetables related to the nucleotide and/or amino acid soquence fisting, if in electranie form only, do not conply with the
technical requirements provided for in Annex C-bir of the Administrative Instructions.
- [ ] SesSopplemental Box for finther detuils,

Form PCT/ISA/237 (Box No. 1IT) (Apxil 2005) : Pagcd of S



L . WRITTEN OPINION OF THE Intemnationsl application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/CA2005/001652
Bex Na. V Ressoned statement under Rale 43Ak.1(a)(T) with regand to nevelty, investive step or Industrial applieability;
citations and explanations supporting such statement
1. Statement
Novelty (N) Claims None YES
Claims 1-15 NO
[nventive step (1S) Claims Nonc YES
Chims 1-1§ NO
Induserial applicability (IA) Claims |-|5 YES
Chims Nosc NO

N

'i“ »

2 Citations and explanations :
Reference is made 1o the following documenty:
D1 1L 157535D A (DIKSTEIN) 28-03-2004, full document. Rﬁmmllbnmnbbwomlﬁx\ for English translation.

D2 US 5,843,932 B (LABRIE) 01-12-1998, full document.
D3 WO 97/10255 A (GUBERNICK et al.) 20-03-1997

BEULIEU,E E etal,, demmﬂﬂ).l)ﬂﬂmlﬁu.ndm Contribution of the DHEAge Shudy to a

i molnnmdml imue, PNAS, 1(-04-2000, vol. 97(8), pages 4279-4284.

mrqudmu;dtyndllvuﬂunep:

The instant spplicstion comprises methods of tresting androgen deficiency related conditions by admimistration of sndrogens as well as uses
of androgens in the manufacture of a medicsment. The specifically claimed androgens are dohydroepisndrosterone, testosterone,
debrydrotestosterone androstenodione, androstansdione and prodruga. It ts worth noting that dehydroepiandrostorone is converted into all
claimed androgens within the lnanan body and therefore delvwdroepiandrosierone is considered to be a prodrug of androgens. [t is also noted
that loss of collsgen, loss of clastic fibers, loss of connective tisse and wrinkles may be collectively grouped as skin strophy. D1 teaches the
e of testosterone esiecs for the treatment of skin eging. The mmmaxy of invention of D1, page 2, line 2-4, states “androgen containing

| topical preparations that decrease atrophy of the skin due 10 aging or extemal factors, such as photoeging, or prolonged corticosteroid -

treatment have been found by the present invention™. D2, D3 and D4 all tesch the use of DHEA for the trestment of skin strophy. DI-4 are
novelty destroying for claims 1-15.

Claims {-15 Inck noveity, and therefore also lack inventive step, and do not comply with Articles 33(2) or 33(3) PCT.
With regurd to Indusiris] applicability: .
Claims 1-15 posscys indostrial applicability and therefore comply with Article 33(4) PCT.

)

Form PCTASA/237 (Box No. V) (April 2005) Pege 4 of 5
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a8 _ WRITTEN OPINION OF THE . International spplication No.

.- - INTERNATIONAL SEARCHING AUTHORITY PCT/CA2005/001652

Box No. VI Certalia ebservations oa the International application

The following obeervations on the clarity of the claims, description, snd drawings or on the question whether the claims are fully supparted
by the description, are made :

Claim 16 sppears 10 be incomplete snd does not comply with Article 6 of the PCT.

The statement found on page 37, paragraph [0075) of the description does not comply with Article 6 of the PCT. This isa
general statement which implics that the extent of protection may be expanded in some vague and imprecise way.

Form PCTASA/237 (Bax No. VIIT) (April 2005) Page S of 5
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OTTAWA Ontaic - A NING A THORTY Y
Canada, K1P 587

(PCT Rulc66)

Date of mailing 25 Ociober 2006 (25-10-2006)

or agent’s file reference REFLY DUE
18696-PCT wihin  TWO ders fiom
Ihdlwehed'l-ﬁu'__
intemational spplication No. , Intomstions] filing date (day/month/year) Pricrity dele (day/month/year)
& PCT/CA2005/001652 | 3! October 2005 (31-10-2005) 01 November 2004 (01-11-2004)

International Petent Classification (IPC) or both estional classification snd IPC
IPC: A61K 31/568 (2006.01) , ASLP 17/00 (2006.01) , A610Q 19/96 (2006.01), A6IQ I8 (2006.01)

Applicans
ENDORECHERCHE, INC. ET AL
1. [X] The written opinion established by the Intemnational Scarching Autharity:
[X] = 1] oot
wuuammdhlmmmm
2 This goond (first, cic) opinion contains mdications relating to the following items:
{X] BoxNo.l Basis of the opinion
I ] BoxNe ll Pricrity
[X] BomrNe.lll Noo-cstablishsnent of opinion with regard 1o novelty, irventive step snd indastrial spplicability
[ 1 BaNe.IV Lack of unity of invention
[X]} BoxNoV Reasoned stetement under Rule 66.2{s)(ii) with regard to novelty, inventive step or industrial
@i applicability; citations and explanstions soppoting soch ststement
[ ] BaxNo. V1 Cestain docnents cited
[ ] BoxNo. VI Cextain defocts in the intamational application

[X] BoxNo. VI Cestain obecrvations os the intcrnational spplication
3. The spplicant is hereby bevited to reply to this opinion.

Hew? l.:ﬂﬁ' uhlew wd.e). where smendments, acoording to Rule 66.3.
wittien w
ﬂhﬁn-:lhmdhm “IU ®
F Fwﬁeﬂm’ldﬂﬂmbmﬂm-ﬂwmnlﬂ“ﬁ
For en infonnal conupemication with the exsminer, soe Rule 66.6.
For an additicnal opportmmity to subumit amendments, soe Rule §6.4.

1f ne reply is filed, the international preliminary cxsmination report will be cxtablished on she basis of this opinion.

4. The finsl date by which the inlernstional prefiminsry report on patentabifity
{Chapier 11 of the PCT) must be catablished acoonding to Roje 692 i wm

When? Set the time Emit indicated shove. The applicant may, before the expivation of that time Bamit, request this Authority 10

N-::-:I-T-gdh-dlhm Authorized officer
Canadian Intelioctual Property Office

sol'huv_:.-wh!.ﬂu-lnm Bex PCT
Gatiseas, Quebee K1A 009 yn (819)95 61
Faczimile No.: 001(319)953-2476

Form PCT/IPEA/O8 (cover sheet) (April 2005) ) . _ Page 1 of 6
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INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 'JCA2005/001652
Bax Ne.] Bash of the opinion
1. Wit regard 10 the langmaga, this opinion has been estsblished on the basis of
[X] the international spplication in the langoage o wiich it wes filed
[ ] atensistion of the international application into ) » which is the lsnguage of a translation

fornished for the purposes of:

[ ) international sesvch (undex Rules 12-3(a) and 23.1(b))

{ ] publication of the internstions! spplication (ader Rule 12.4(a))

[ } intcrmationsf prefiminery cxamination (smder Rules $5.2(s) sadior 55.())

sy tablc(s) relsted to the soquence Esting (pecilyy):

beyond the disclosure as filed, a3 indicated in the Supplemental Box (Rale 70.2(c)).
[ ] thedescription, pages

[ ] theclaims Nos

[ ] thedmwings, shoemfigs

[ 1 toscgemece Esting (peci):

{ ] soytable(s) relased 1 the soguence Bsting (pacify):

2 With regard to the clements of the international spplication, thia opinion has been catablished on the basia of (neplacensent shorss wikich
have been firnished 10 the receiving Offics in response to an invitation wnder Article 14 are referred w0 in this opixion oz “sriginally

foed™):
é [ ] theimternational application es originally filod/Mrwished
{X] the description:
puges 137 a5 ariginally Sod/fornished
pages received by this Antharity on
peges received by this Anthovity on
[X] the claims :
puges as cuiginally Siled/Sernished
peages as ancadad {together with sy statement) onder Article 19
pogcs 3840 roceived by this Antharityon ~~ 02-10-2006
[x] theduwings
pges 1M -4/4 s criginally filed/farsished
) pages received by this Authority vo
pages roccived by this Asthority an
[ ] @ soquence Feting sdVor any relsted tsblo(s) - soe Suppicmental Box Relsting to Scquence Listing.
3[ ] Theamendments have resulied in the cancelistion oft
[ ] thedescription, pages
[ ] theciamns Noa
[ } thedmwings, sheete'fips
[ ) thesoquence lsting (apecify):
(W

4.{ ] Thisopinion has boen cetablished as if (some of) the amendments had not been made, since they have been considered 1o go

Form PCT/IPEA/408 (Box No. 1) (Agxil 2005)

Pege2of6 \&)
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WRITTEN OPINION OF THE Imesmational application No.
INTERNATIONAL PRELIMINARY EXAMINING AUTRORITY PCT/CA2005/001652

Bex Ne.1l1 Nea-establishment of spinien with regard to novelly, inventive siep sud indugtrial spplicsbifiy

mMulhchlulmrhhmﬂuhﬂunhﬂnw(bhmdﬁuﬂ.uhbm
spplicable kave not been examined i respect

[ ] the entirc intemations! epplication

[x] clims Nox 12

because
{x] thesaid inicmational spplication, or the said claims Nos. I,I;!
relate 0 the following subject matter which does not require aa internations] prefiminsry cxsninstion (specify):
&ml&n&uﬂdbuﬁdh“dh“w-ﬂw a'lllqr; erc not reqeized to be searched nor
-lmmmazmbw&m written opinion besed on the alleged effect or

™

Q [ ] the description, claims or drewings (ladicose particular elements below) or sxid claizns Nox.
are 30 unclcer that no meaningfal opinion could be formed fapecify)) -

[ ] theclsims, or said claims Noa. . i are s0 inndequately supported
by the description that no mesningful opinion could be formed (gpecify):

G [ } mointemational search report bes been establiished for said claims Nos.
[ ] amemingfal opinion could not be formed without the sequence Esting; the spplicant did not, within the prescribed time Emitc

{ ] fomish a sequence bisting on paper complying with the standard provided for in Aonex-C of the Administrative

Iostructions, snd such lsting was not svailsbie to the Intemationsl Prefiminary Exsmining Asthority in & form sod
manner acccpiable to it

[ ] firnish a soquence listing in eloctronic form complying with the standend provided for in Annex C of the Administrative -
Instroctions, and such listing was not svailsble to the Intemationsl Preliminary Examining Asthority is a form and
manner accepiable to it.

[ 1 puythe required lnic famishing foe for the formishing of » soquence Rsting in response 1o an invitation nnder
Rules 13ser. 1(s) or (b) snd 130er-2.

[} lﬁﬁﬁmﬂﬂhhﬂﬁﬂhﬂbrﬂbhﬂﬂ:iﬂiﬁhﬂhﬂmﬁﬁhu

hmllm.ﬁl-h-ﬂﬂh:‘w ﬂ:-nl:i—immvlhlﬁ'-m
Authority in & form sad raener scoeptable to

[ } thetubics rdeted to the sucleotide smd/or amino acid sequence Fating, if in clectronic form only, do not comply with
the techoical requircments provided for in Amnex C-bis of the Administrative Instrections.

[ ] SeeSupplemental Box for fsther details,
Form PCT/IPEA/MOS (Box No. 1) (April 2005) Page3of6 ‘|, '




WRITTEN OPINION OF THE Internations! application No.
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY PCT/CA2005/001652

Bex Ne. V R—ulid—l*llh“.l(m'ﬂmihm lnventive siep or industrial
applicabllity: clintions and explanations supporting such

1. Ststcment
Novchty (N) Chims ponc YES
Chims )14 NO
Inventive sicp (IS) Chaims pops YES
Chims |-M4 NO
Industrial applicabiity (IA) Caims  J-14 YES
Caims popg NO

2, Cistions and explasatioas:
Reference is made to the following docoments

D . of ad online
Imuﬂwwﬂgrm . News for the College of Biology A"ﬂlht! ] 22-03-2004

D2 rid of ocllalite”_ [ ]MS&M Mtpc/fwebarchivecorg ) [ 12-10-2006]. Retricved from

D3 “The Delano Report” [onfine] 15-10-2004 {(date obtained from hitp://web.srchive.arg ) [retrieved 11-10-2006]. Retrieved from
EJMW

D4 ‘Minisnizs ity with 8 of "Asti-Aging Modical ics, Vol 5*
: ) lg_!gﬂy Hmnme Therapy” Chaptis '‘Anti-Aging Therspeutics,

With regard to novelly:

lﬁq.ﬂw tﬁ:mcylﬂllllﬂlﬁhu-d'hh sdmintsiration of
e T e S e,
with delrydroepiandrosterons (DHEA or Pragiercne), dekiydrobestosierane

D1 states “the DHT molecale both meil and fesale pettern baldoess, snd affects facial bair lllhm.m.
spparcatly by sttmnisting which help get rid of wrinkiea” D 1 is novelty destroying for cleims 1-2, 4, 6, 8-14.

D2 states “i you have & ‘vary” feminine figare, Mwnmlﬁmwhmmwuﬂth“-hm

;nhne:.h.ﬂhmﬂp-m_:.w1?$hmblqumm1\ycm

D3 lists “typicsl claims made for DHEA”. Unliﬂh-ﬂ—bqtn “Improves thickness, color, wrinkles, clasticity, collages,
puffiness undex the eyex. D3 is sovelty destroying for claims 3 st

Claims 1-4, 6-14 Iack noveity, snd thercfore do ot comply with Articies 33(2) PCT.

With regard t» Inventive sicp:

D4, ﬂﬁhﬁ'(ﬂuﬁhmﬁbﬂmw also favour cellolite accomatstion”. ¢ is knows that DHEA
ﬁmh

takeen intermallly, incresses Jevels, therefire, supplementation with DHEA will reduce
Claims 3, ?l-l“p_umma:pmm -

Coutivncd in Supplemontal bos.

Form PCT/IPEA/MOS (Bex No. V) (Apeil 2005) Pagedof6 \
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. WRITTEN OPINION OF THE Intcyastions] spplication No.
INTERNATIONAL PRELIMINARY EXAMINING AUTBORITY PCT/CA2005/001652

Bax Ne. VIII Certaln sluervations en the international application

of ad
Hb';'ﬂ: u:d.ly ‘the claima, description, drawings or on the question whether the cleims are fully

0-n9umdurnﬂbsnﬂuu-ﬂyw:ﬁAﬂ:h60fﬂnPCfTbhH=mh-nof element renders the claims
mm%m already beea defined mhhdmmth
using a definite article. 7, %o which clsim 9 depends, s containa the expression edministered omnlly.

Form PCTAIPEAMOS (Box No, VIIT) (April 2005) Page 5 of 6 '7
\
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. .' . WRITTEN OPINION OF THE Intcmationsl spplication No.
INTERNATIONAL PRELIMINARY EXAMINING AUTBORITY PCT/CA2005/001652

Sepgiementsl Bea

In case the space In swy of the preceding bezes o nat soificient.
Contamestiomof: V

The as filed teaches methods of tresting dﬁnﬂq man&wm ufm

Jg' luhlhdmhﬁn—hh with delrydrotestosterone

sodrostnedione and -ﬂ-mam ulHnu-h-d'ehu with

T I e e G L L

that anly ruﬂllrm nd 1t i» therofore sssmed that he wtifity for
exdrostanodions and prodrogs is basod on these The fact that the wiility of DHEA, DHT and tcstostaronc is

m D1-D4 resuls in o bck of mventive step for the use of Mdpﬁwhm&

soquiriag skin discases due o mdrogen deficiency.

Claians 1-14 Inck inventive step sad therefore do not comply with Articles 33(3) PCT.

With regard ¢o industrial applicabiity:
Claims 1-14 possess indostrial spplicabifity and therefore comply with Article 33(4) PCT.

Form PCT/IPEAMOS (Supplemental Box) (Apxil 2005) Paax 60f6
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MARKS & CLERK o Ao

PO. Box 057, Ststion B,
Canada Ottawa, ON K1P 557
Sireat Address:

280 Slator Strest, Suite 1800
Patent ¢ Trademark Agents Ottawa, ONK1P 1C2

Tel: +1 613236 8581
Fsx +1 6132308821

Our ref: 18696-PCT oltewagmarks-clark.ca
Yourncf:.*." wwwmarks-clovicca

January 08, 2007
Commissioner of Patents
Canadian Patent Office
PCT International Receiving Unit
Ottawa/Gatineau
‘K1A OC9

IN THE MATTER OF INFERNATIONAL APPLICATION NO. PCT/CA2005/001652

APPLICANT: Endorecherche, Inc.

SERIAL NO.: PCT/CA2005/001652

FILING DATE: 31-October-2005

TITLE: Use of Androgens to Reduce the Likelihood of Acquiring or to
Treat Skin Aging

OUR FILE NO.: 18696-PCT

Dear Sir:

In response to the Written Opinion dated October 25, 2006, we are submitting the following *
remarks and observations:

IN THE CLAIMS:

Please withdraw the claims ] to 14 at present on file in favour of a new set of claims 1 to 14
(pages 38, 39 and 40) attached herewith.

Marks & Clark Nobworic

Canada (Otiaws) Fronce (Pars) Hong Keag Loxenbowrg
UK (Birminghen, Cawwiisign, Clulinahem, Edinbugh, Otasgewe, Laads, Laicaster, Lianuool, London, Manchestr, Onford, SL Alarn) ‘Lx/




REMARKS:
The applicants have amended the claims to take care of the formal objections.

With respect to the prior art objections, the applicants point out that Document D2 is a web site
selling herbal and similar products, particularly DHEA. Effectively, DHEA is mentioned in this
document but not for the treatment of cellulite. It says only “Try our DHEA caps for a more
balanced figure™ with no reference to cellulite. As described, the treatment of cellulite or
“Directions for Cellulite Removal” is made of a Collagen Cocktail with vitamins, a foaming
scaweed wash, a vitamin C spray and a daily Lotion. There is no indication that the formulations
contain DHEA.

Document D3, The Delano Report, reports typical claims made for DHEA. Effectively,
elasticity of skin is discussed. Applicant is not claiming an effect on elasticity which could weil
be explained by an cffect limited to the epidermis or dermis. Instead, applicants’ claima specify
a method of treating “loss of elastic fibers” which is more specific and more scientific than the
general term of “elasticity” which could have nothing to do with a specific effect on elastic
fibers. “Elasticity™ could be due to an effect on other cell components.

Document D4 (T. Hertoghe, Anti-Aging Medical, Therapeutics, volume 5, 2003) on page 69
speaks of cellulite. It notes that low DHEA levels and cellulite may co-exist, but does not
suggest a cause and effect relationship. It mentions that when obese men were treated, their
levels of plasma DHEA sulfate increased. However, this document does not mention that DHEA
treatment may be useful for cellulite. Low DHEA levels and cellulite do not show or even
suggest that there could be more than a non causative temporal relationship. A causal
relationship is not demonstrated nor indicated.

In view of the above amendments and comments, it is believed that the Examiner should be in a
position to issue a favourable opinion, and such action is respectfully requested.

Respectfully submitted,

Richard J. Mitchell

RIM/pm
Encl.




Claims

I. A method for treating or reducing the likefihood of acquiring skin diseascs due to
age-related androgen deficiency, comprising administering to patient in need of such
treatment or in need of reduction of risk, an effective amount of at least one compound
selected from the group consisting of dihydrotestosterone (Sa-mdmsune-ﬂb-ol-}on.e),
androstenedione (4 androstene-3,17-dione), androstanedione (5a-androstane-3,17-dione),

Sa-androstane-3a, 17B-diol and prodrugs thereof.

2. A method of claim | wherein these skin diseases are selected from the group
consisting of skin atrophy, loss of collagen, loss of elastic fibers, loss of connective

tissue, cellulite, and wrinkles.

3 A method for treating or reducing the likelihood of acquiring wrinkles and
cellulite or loss of elastic fibers comprising administering to patient in necd of such
treatment or in need of reduction of risk an effective amount of at least one sex steroid
precursor selected from the group consisting of dehydroepiandrosterone, dehydro
epiandrosteronc-sulfate, S-androstene- 3p,17f-diol and prodrugs thereof.

4 A method for lreutmg or reducing the likelihood of acquiring wrinkles and
cellulite or loss of elastic fibers comprising administering to patient in need of such
treatment or in need of reduction of risk an effective amount of at least one compound
selected from the group consisting of androstenedione (4- androstene-3,17-dione),
androstanedione (Sa-androstane-3,17-dione), Sa-androstane-3a, 178-diol and prodrugs

thereof.



T _ \"\
5. The method of claims 3, wherein the sex steroid precursors or prodrugs thereof

are administered topically.

6. A method for treating or reducing the likelihood of acquiring skin atrophy, loss of
collagen, comprising administering to patient in need of such treatment or in need of
reduction of risk an effective amount of at least one compound selected from the group
consisting of dihydrotestosterone (5a-androstane-17f-o01-3-one), androstenedione (4-
androstene-3,17-dione), androstanedione (Sa-androstane-3,17-dione), So-androstane-3a,

17p-diol and prodrugs thereof.

7. The method of claim 3, wherein the sex steroid precursors or prodrugs thereof are
administered orally,

8.  The method of claim 1, 4 or 6 wherein the compounds or prodrugs thereof are

administered topically.

9.  The method of claim 1 or 5 wherein the compounds or prodrugs thereof are
administered orally.

10.  Use of an effective amount of an effective amount of compounds selected from
the group consisting of dihydrotestosterone (Sa-androstane-17p-ol-3-one),
androstenedione (4 androstene-3,17-dione), androstanedione (5a-androstanc-3,17-dione),
Sa-endrostane-3a, 17f-diol or prodrugs thereof in the manufacture of a medicament for
treating or reducing the likelihood of acquiring skin diseases due to age-related androgen

deficiency.



N
11.  The use of claim 10, wherein the skin diseases are selected from the group

consisting of skin atrophy, loss of collagen, loss of clastic fibers, loss of connective
tissue, cellulite and wrinkles.

12.  An effective amount of at least one sex steroid precursor selected from the group
consisting of dehyrdoepiandrosterone, dehyrdoepiandrosterone-sulfate, S-androstene 3,
17p-diol and prodrugs thereof for use in treating or reducing the likelihood of acquiring
wrinkles and cellulite or loss of elastic fibers in a patient.

13.  An effective amount of at ane least compound selected from the group consisting
of dihydrotestosterone (5a-androstanc- 1 7B-ol-3-one), androstenedione (4-androstene-3,
17dione), androstanedione (Sa-androstane-3, 17<dione), Sa-androstane-3a, 17p-diol or
prodrugs thereof for use in treating or reducing the likelihood of acquiring wrinkles and
cellulite or l of elastic fibers in a patient.

14. A topical composition for use in treating or reducing the likelihood of acquiring
wrinkles and cellulite or loss of elastic fibers in a patient comprising an effective amount
of at lmtmpeompoundselectedﬁomdwmmﬁsﬁngofdihydmtuto&mmﬁa—
androstane-17p-ol-3-one), androstenedione ((4-androstene-3, 17dione), androstanedione
(5a-androstane-3, 17-dione), 5a-androstam-3u., 17p-diol or prodrugs thereof, and a

. pharmaceutically acceptable carrier.
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AMENDMENT UNDER ARTICLE 34
Dear Sir;

Pursuant to the Demand submitted on May 16, 2006, we are respectfully submitting herewith the
following amendments and remarks.

IN THE CLAIMS:

Please withdraw the claims at present on file in favour of a new set of claims 1 to 14 attached
herewith.
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REMARKS:

By their amendments, the applicants have restricted the invention to compounds selected from
the group specifically now set forth in Claim 1. It will now be noted that Claim 1 refers to at
least one compound selected from the recited group, and that testosterone has been excluded.

Firstly, the F:xamimr is asked to note that there is a fundamental difference between the
administration of DHEA and the administration of androgens as testosterone or
dihydrotestosterone and their derivatives. This point is explained in paragraph [006] of the
specification. In addition, the Examiner should be aware that there is an important difference
between prodrugs and precursors. The art considers “prodrugs” to be biologically inactive
compounds which are converted to biologically active drugs in the body (see definition of the
prodrug concept in A textbook of Drug Design and Developments edited by P. Krogsgaard-
Larsen and H. Bundgaard, Harwood academic publishers, 1991, pages 114-115 (copy attached).

DEHA is a biologically active precursor which is converted into androgens or estrogens or both
in specific cells while not being converted into androgens or estrogens in other cells where it
exerts no activity. DHEA is a natural steroid that is biologically active and is a natural precursor
to androgens; it is not in itself an androgen prodrug. Thus, Claim 1 for example, does not cover
DHEA.

Claim 3 on the other hand recites DHEA, but this claim is directed to a method of treatment for
wrinkles and cellulite,

While the Examiner is silent with regard to cellulitis, he considers wrinkles and loss of elastic
fibers under the skin as skin atrophy, presumably by reference to D1, pages 3 lines 12 tol3,
wherein it is stated that “the term “ireatment” refers to ameliorating, preventing or improving at
least one parameter associated with atrophy and aging of the skin such as decrease of wrinkles
(number, severity, area) improved conality, increased skin layers, improvements of naturally
reduced during aging such collagen GAGs etc.”

However, in reality, wrinkles are more related to skin aging than skin atrophy. Reference D2
only teaches the treatment of skin atrophy, collagen and connective tissue. D3 teaches only the
use of esters of DHEA and D4 teaches only seburn production, skin hydration, pigmentation, and
epidermal thickness. In the applicant’s submission, contrary to the Examiner’s position,
documents D1 to D4 do not teach a method of reducing the likelihood requiring wrinkles etc. as
more particularly set forth in Claim 3, for example.
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It is thus believed that the claims, as amended, should now be in & condition for the Examiner to
issue a favourable opinion.

Respectfully submitted,

Richard J. Mitchell

RIM/pm
Encl.



Claims

1. A method for treating or reducing the likelihood of acquiring skin diseases due to
age-related androgen deficiency, comprising administering to patient in need of such
treatment or in need of reduction of risk, an effective amount of at least one compound
selected from the group consisting of dihydrotestosterone (5a-androstanc-178-ol-3-one),
androstenedione (4 androstene-3,17-dione), androstanedione (Sa-androstane-3,17-dione),

Sa-androstane-3a, 178-dio! or prodrugs thereof.

2. A method of claim 1 wherein these skin diseases are sclected from the group

consisting of skin atrophy, loss of collagen, loss of elastic fibers, loss of connective

tissue, cellulite, and wrinkles.

3. A method for treating or reducing the likelihood of acquiring wrinkles and
cellulite or loss of elastic fibers comprising administering to patient in need of such
treatment or in need of reduction of risk an effective amount of at least one sex steroid
precursor sciected from the group consisting of dehydroepiandrosterone, dehydro

epiandrosterone-sulfate, 5-androstene- 3p,17p-diol and prodrugs thereof.
i
4. A method for treating or reducing the likelihood of acquiring wrinkles and
p :

cellulite or loss of elastic fibers comprising administering to patient in need of such
treatment or in need of reduction of risk an effective amount of at least one compound
selected from the group consisting of dihydrotestosterone (Sa-androstane-17f-01-3-one),
androstenedione (4- androstene-3,17-dione), androstanedione (5a-androstane-3,17-

dione), Sa-androstane-3a, 17-dio! and prodrugs thereof.
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5. The method of claims 3, wherein sex steroid precursors are administered
topically.

6. A method for treating or reducing the likelihood of acquiring skin atrophy, loss of
collagen, comprising administering to patient in need of such treatment or in need of
reduction of risk an effective amount of at least one compound sclected from the group
consisting of dihydrotestosterone (Sa-androstane-17p-01-3-one), androstenedione (4-
androsiene-3,17-dione), androstanedione (Sa-androstane-3,17-dione), Sa-androstane-3c,

17-dio1 and prodrugs thereof.
1 The method of claim 3, wherein sex steroid precursors are administered orally.

8. The method of claim 1, 4 or 6 wherein the compounds or prodrugs of thereof are
administered topically.

9. The method of claim 1, 5 or 7 wherein the compounds or prodrugs of thereof are
administered orally.

10.  Use of an effective amount of an effective amount of compounds selected from
the group consisting of dihydrotestosterone (Sa-androstané-17p-ol-3-one),
androstenedione (4 androstene-3,17-dione), androstanedione (5a-androstane-3,17-dione),
Sa-androstane-3a, 17B-diol or prodrugs thereof in the manufacture of a medicament for
treating or reducing the likelihood of acquiring skin diseases due to age-related androgen
deficiency.

1.  The use of claim 10, wherein the skin diseases are selected from the group

consisting of skin atrophy, loss of collagen, loss of elastic fibers, loss of connective

tissue, cellulite and wrinkles.



12.  An effective amount of at least one sex steroid precursor selected from the group
‘consisting of dehyrdoepiandrosterone, dehyrdoepiandrosterone-sulfate, S-androstene 3,
17p-diol and prodrugs thereof for use in treating or reducing the likelihood of acquiring

wrinkles and cellulite or loss of elastic fibers in a patient.

13.  An effective amount of at one least compound selected from the group consisting
of dihydrotestosterone (5a-androstane-17p-o0l-3-one), androstenedione (4-androstene-3,
17dionej, androstanedione (5a-androstane-3, 17-dione), Sa-androstane-3a, 17f-diol or
prodrugs thereof for use in treating or reducing the likelihood of acquiring wrinkles and
cellulite or loss of elastic fibers in a patient.

14. A topical composition for use in treating or reducing the likelihood of acquiring

_ wrinkles and cellulite or loss of elastic fibers in a patient comprising an effective amount
of at least one compound selected from the group consisting of dihydrotestosterone (Sa-
androstane-17p-ol-3-one), androstenedione - (4-androstene-3, 17dione), androstanedione
" (Sa-androstane-3, 17-dione), Sa-androstane-3a, 178-diol or prodrugs thereof, and a

pharmaceutically acceptable carrier.
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5.1 DEFINITION OF THE PRODRUG CONCEPT

During the past 20 yeary il has become morc obvious that the commoaly used pro-
cesses of delivering therapeutic agents 1o the sites of thelr action within the body arc
geoemnily incfficient and unrellable. Optimization of drag defivery and consequently
improvement in drug efficacy Imphes sn cfficlont and selective defivery and uansport
of a drug substance to Ity site of action. Recogmition of the importance of drug
dafivery for the therapsutic Indices of mumy typas of drugs has been followed by 5
large increase In rescarch activities In this arca, and much attention has been focussed
on approaches which aim at enhancing the officacy and reducing the toxiclty and
unwanted effects of drugs by comrolling their stsorption, blood levels, metabolism,

. distrbution and eelinlar uptake.

Prodrug design comprises an area of drug resesrch that is concerned with the
optimization of drug delivery. A prodnig Is & pharmacologically mactive derivative
of u pagent drug moleculs that vequires spontaneont or enzymalic transformation
within the body in order to reieass the sctive drug, and that has iImproved delivery
properties over the parent dmg malecule.

A molecale with optimal structural configuration and physico-chemical properties
for eliciting the desired thexmpeutic responte at its target site does not nocessarily
possesy the best molecular forra and propesties for its defivery to its point of nitimate
actiop. Usually, oaly a minor firaction of doscs adsinistered reach the target area and
since most agents internct with non-targes slies as well, an lnefficiont dellvery may
result in ondesimble side-effects. This fact of differonces In transport and In situ
effect charactavistics for many drug raolecules is the basic reason why biorevertible
chemical derivatization of drogs, i.a. prodmg formstion, is 2 means by which a
substancial improvement in the overall efficacy of drugs can often be achieved.

Prodrug research matured a2 a branch of pharmacentical research during the
1970x. Over the past decade this chemical approsch to optimization of drug delivery
has undergone considerable nxpansion, Inrgely as a result of an increased awarencss
and oudersianding of the physico-chemical factors that effect the efficacy of drog




DESIGN AND APPLICATION OF PRODRUCS ns

delivery and action. Several drugs are now used clinicaily In the form of prodrugs,
and ag the prodrog approach is becoming an integral part of the new drug design pro-
cey3 one may expect that the new drugs In many cases will appear as prodrugs.

The term “prodrug” of “pro-agent™ was first used by A. Albert in 1958 to describe
compounds which vadergo bictrausformation prioe to dliciting a pharmacological
cffect. Although terms such as drug latentistion, bioreversible derivatives, congeners
and blolablie drug-carrier conjugntes bave been used synonymously with the term
“prodeug”, tha latter is now the standardized term 10 deseribe pharmacologically
inactive chemical derivatives of a drug molecule that require a transformation within
the-body in onder 10 relonse the aciive drug. -

Prodmgs are designed to overcoms pharmaceutically and/or phanmacokinetically
basod probleins asaciated with the parent drug molecule that would otherwisc Hmit

&

the clinical usefulnes: of the drug, The prodmyg spproach can be illustrated as chown

in Figure 5.1. The usefulooss of a drug moleculs iy imitad by hs suboprimal physico-
chemical properties, e.g. it shows poor blomembrane permeablilty. By atrachment
of 2 pro-molety to the molscule or otherwise modifying the compound, a prodmyg
is formed that overcomes the barrier for the drug’s weefulneys. Oncs past the barrier,
the prodrog Is reverted to the parent compound by a post-burier enzymatic or non-
enzymatic process. Prodrug formation can thes be considered as conferring a tran-
sient chamical cover to alter or eliminate undesirable properties of the parent drmg
molecule.

A pumber of barsiers may Bmir the clinical usafulness of s drag. In the phar-
maceurticul phases, Le. the incorporatdon of u poteatial drug entdty into a practically
useful drug dellvery system or dosage form, the barriers may be represented by for-
mulation problems due to the physico-chemical propesties of the drug, such as poor
water solubility, and by acsthetic properries of the drug, such as taste and tissua
trchmion.

Drug]

Drug| + | Pro-moiety

Erzymatic or
nonenzymatic
biotransformation
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Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Decisién 486 da la Comisién da la Cammidad Andina, articulo 27 del Tratado de
Cooperacién er Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comumica que:

1. La solicitud no contiene 1la copia del documento en que consta la cesiém del
derecho a la' patente del inventor al solicitante o a su causante. (Art. 26-k)
Decisifn 486. , Cuando se trate de documantos otorgados en el extranjerc, debean
legalizarse de conformidad con lo dispuesto por los articulos 259 y 260 del Cbdigo
de Procedimiento Civil. '

2. La solicitud no contiens el podsr debidamente otorgado, con el lleno de los
requisitos exigidos - por los articulos 63 y subsiguientes del Cédigo da
Procedimiento Civil. Adicionalmente, deberi presentar el documento que acredita la
exigtencia y representaciém legal de la sociedad solicitante, cuando &sta fuere
persona juridica.

En cumplimiento de lo dispueato por el articulo 39 de la DeclalSn 486, age la
requisre para que dentro del término de dos meses siguientes a la fecha de
notificacién del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerari abandomada y perderi su prelaciém.

Motifiquese el presente ofl conforme a lo dispuesto emn el rmumaral 5.2, literal
e), del capitulo quintp del ulo primero de la Circular Unica No.10 de 2001.

fijacién en 1lista de



