P/ 1259- 849 USE OF ANDROGENS TO REDUCE THE LI KELI HOOD
OF ACQUI RING OR TO TREAT SKIN AG NG FI ELD OF THE

wO DMERISEN [ 0001] The present invention rel at eBCT/0A2005/001652
method for treating or reducing the |likelihood of
acquiring skin di seases due to age-rel ated androgen
deficiency, conprising adm nistering an effective
anount of androgens or sex steroid precursors andP/1259-849
prodrugs thereof to susceptible warm bl ooded ani mal s
i ncl uding humans. In particular, the invention
i ncl udes adm ni stering androgeni c conpounds or a
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t est ost erone, DHT, androstanedi one and andr ost ane- 3a,
17-b di ol or prodrug, conmpounds transforned to any of
these in vivo. Thepigiye®H PARINYERSTRIRS to topical
or oral pharmaceutical conpositiions tor practicing the
f.oregoi ng net hod.

-[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
androgens or sex steroid precursors and prodrugs thereof to susceptible
warm-blooded animals, including humans. In particular, the invention
includes administering ahdrogenic compounds or a precursor of sex steroids
selected from the group consisting of dehydroepiandrosterone (DHEA),
dehydroepiandrosterone sulfate (DHEA-S), and androst-5-ene-3p,17-diol (5-
diol), androstenedione, tesfosterone, DHT, androstanedione and androstane-
3a, 17-B diol or prodrug, compounds transformed to any of these in vivo.
The invention also relates to topicél or oral pharmaceutical compositions for

practicing the foregoing method.

BACKGROUND OF THE RELATED ART

[0002] The almost exclusive focus on the role of ovarian estrogens in
women has removed the attention from the dramatic 70% fall in circulating
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,
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; Labrie
‘et al., 1997, Labrie et | al, 1997, JCEM, 82: 2396-2402). Since DHEA is
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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, J Nutrit, 121: S51-S55; Tchernof et al., 1995,
Téhernof et al., 1995, Diabétes Care, 18: 292-299). Moreover, much attention
has been given to the benefits of DHEA administered to postmeﬁopausal
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: 4279-4284) as well as percutaneous (Diamond et al.,
1996, ] Endocrinol, 150: 8437850; Labrie et al., 1997, JCEM, 82: 3498-3505)

administration of the precursor steroid.

[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 physiological role in women. In fact, the 44.5%
fall which occurs in serum DHEA from 20-30 years of age to the age of 40 to |
50 years in women could well explain the early bone loss and the increased
. FSH/LH ratio which precede the detectable decrease in ovarian

steroidogenesis in perimenopausal women. In fact, serum FSH increases in
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admni stration of the precursor steroid. [0004] The
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fod8sR9e Of UARI kkently, due to assay difficulties, only a limi%ed number
of circulating adrenal and gonadal steroids had been measured during
advancing age, especially in women where the impact of androgens and
estrogens of adrenal origin is of particular importance (Labrie et al., 1991,
Mol Cell Endocrinol, 78: C113-C118). It is thus quite remarkable that most of
the important decline in circulating DHEA, DHEA-S, androst-5-ene-diol-3f,
17p-diol (5-diol), 5-diol-G, androstenedione (4-dione) as well as the
conjugated metabolites of androgens, namely androsterone-glucuronide
(ADT-G) and androstane-3a, , 17B-diol glucuronide (3a-diol-G), occurs
between the age ranges 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 yeér—old age group, serum DHEA has already decreased by 70%
from the 20-30 year-old peak 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 androgens and estrogens only in the appropriate target tissues which

contain the required and tissue-specific steroidogenic enzymes. The active
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action of androgens in target tissues eliminates the exposure of other tissues
to active androgens and thus minimizes the risks of undesirable
miaasculinizing or other androgen-related side effects. The same applies to

estrogens although we feel that a reliable parameter of total estrogen

secretion (comparable to the glucuronides for androgens) is not yet available..

[0007] DHEA has been shown to have imporfant effects on the skin of
aged individuals, the most salient of which is an increase in sebum
production (Labrie et al., 1997, JCEM, 82: 3498—3505).‘Th1's has been shown in
a number of studies performed in women, particularly those > 70 years old
who are physiologically hyposeborrheic and thus found an improvement of
their skin 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 steroidogenic enzymes necessary to catalyze
the transformation of DHEA into the androgen DHT, and that this androgen-
is the main stimulator of sebaceous gland activity (Labrie et al., 2000, Horm

Res, 54: 218-219; Labrie et al., 2003, End Rev, 24: 152-182).

[0008] Apart from sebum production, other beneficial effects of DHEA'

on the skin have been noticed. To date, evaluation of the dermatological
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This decrease was more pronounced in women >"70 years who are more
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 redneés).

4 )

[0009] In US 5,843,932, a method for treating skin atrophy or of
inhibiting loss of collagen or connective tissue by administration of DHEA,

DHEA-S or compounds converted in vivo to either of the foregoing is

disclosed.
SUMMARY OF THE INVENTION

[0010] It is an object of the present invention to provide effective
methods of treatment of skin diseases due to age-related androgen

deficiency.

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

. precursor deficiency.
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administering to patient in need of such treatment or reduction of risk an

‘effective amount of androgens or prodrugs of thereof.

[0015] In another embodimént, the invention pertains to a method of
treating or 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] In another embodiment, the invention pertains to a method of
treeiﬁng or 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 sex steroid precursor or prodrugs of thereof.

[0017] In another embodiment, the invention pertains to a method of
" treating or reducing the risk of acquiring loss of connective tissue,
comprising administering to patient in need of such treatment or reduction

of risk an effective amount of androgens or prodrugs of thereof.

[0018] In another embodiment, the invention pertains to a method of

treating or reducing the risk of acquiring cellulite, comprising administering
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exam ~after 712 months of ‘treatment. Skin surface
Idlabatd eax steroid precursor selected from the group consisting of

dehydroepiandrosterone (DHEA), dehydroepiandrosterone-sulfate (DHEA-
S) and androst-5-ene-3p,17p-diol (5-diol), in a subjectlor patient in need of

said treatment or said steroid 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 steroid precursor selected from the group consisting
of * dehydroepiandrosterone (DHEA), dehydroepiahdrosterone—sulfate
(DHEA-S) and androst-5-ene-3p,17p-diol (5-diol), in a subject or patient in

need of said treatment or said steroid precursor.

[0022] In another embodiment, the invention perfains to a method of
treating or reducing the risk of acquiring loss of elastic fibers, comprising -
increasing levels of a sex steroid precﬁrsor selected from the group consisting
of dehydroepiandrosterone (DHEA), dehydquepiandrosterone—sulfaté
(DHEA-S) and androst-5-ene-38,17B-diol (5-diol), in a subject or patiént in,

need of said treatment or said steroid precursor.
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nmet hods of treatnent of skin diseases due to

age-rel ated androgen deficiency. [0011] It is another
[op4rt of Ihenpihesentbddiwent, the invepiiowipdetasis tscaimethod of

treating  or reducing the risk of acquiring loss of collagen, comprising
administering androstenedione, androstanedione, testosterone,
dihydrotestosteroné, 5a-androstane-3a,17p-diol or compounds transformed

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

[0025] In another embodiment, the invention pertains to a method of
treating or reducing the risk of loss of elastic fibers; comprising
administering androstenedione, androstanedione, testosterone,
dihydrotgstqsterone, 5a-androstane-3a,17p-diol or compounds transforméd
into these, in a subject or patient in need of said treatment. [
[0026] In another embodiment, the invention pertains to a method of
treating or reducing the risk of loss of connective tissue, comprising
administering - aﬁdrostenedione, androstanedione, testosterone,
dihydrotestosterone, 50-androstane-30,17B-diol or compounds transformed

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

[0027] In another embodiment, the invention pertains to a method of
treating or reducing the risk of acquiring wrinkles, comprising administering .
androstenedione, androstanedione, testosterone, dihydrotestosterone, 5a-
androstane-3a,17p-diol or compounds transformed into these, in a subject or

patient in need of said treatment.
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[0030] In one embodiment, the precursor is DHEA.

[0031] In another embodiment, the androgen is testosterone or its
derivatives.

[0032] As used herein, an androgen is a compound (or one of its

metabolites) having a Ki value for the human androgen receptor of less than

about 2x10-8M and an androgen receptor-mediated inhibitory effect on the
growth of human breast cancer ZR-75-1 cells which reaches half-maximal
value at a concentration below 10 nanomoles per liter or a compound (or one
of its metabolites) which positively responds to the screening method
described in the US )provisional application entitled “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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treating or reducing the risk of acquiring cellulite,

pbapmacsutigal excipssitngliluents, carriers or other ingredients, although
such additional ingredients are desirably included, as shown in the examples
herein. Any dosage form, specially topical formulations (gel, lotion, cream,
ointment or the like) commonly used in the pharmaceutical industry is
appropriate for use herein, and the terins "excipient", "diluent", or "carrier"
include such nonactive ingredients as are typically included, together with
active ingredients in such dosage forms in the industry. For example, typical

cream, penetrating agent, preservatives, or the like may be included for

topical formulations.

[0036] All of the active ingredients used in any of the therapies
discussed herein may be formulated in pharmaceutical compositions which
also include one or more of the other active ingredients. Alterﬁatively, they
may each be administered separately but sufficiently simultaneous 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

composition.
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BEEA) dehﬁd&@qpkﬁawsoa{@kaﬁ@asmbhabeném& and female
.[gl)nd_rpst -5-ene-3 b, 17b-diol (5-diol), in a subject or
potisetorsal sldad(Af Pamiffint seetionenf museadatssl geini ddained with

recursor. [0022] In another enbodi ment, the i '
Wi ohd, apetnct) BF the GBEEhGROR. ARG Aren the

of acquiring Jl.oss of. elastic.fihbers, LS ;
RS 8558 S oL LDRES s SOARELS IS wip e of
{\%ﬁi&%r%agmgptﬁé)ﬁﬁh@tt fha1ef a1t Ryt AREY SBbEhOME telogen
, dehydroepi androsterone-sul fate (DHEA-S) and
PR&OSHhike ﬁﬂﬁh}gp@déﬂﬁisd's ahicker th abinparison teutbieentlepand the
patient in need of said treatnent or said steroid )
dewnisr is orarf@oes]c) | Aften 61 thenbaiifabides ehihg madaprgin late
ta

| gr?erlgea%ll. ?1? Irt1 W C{E)t( ?gr(rjla?ef, all the hair follicles are in anagen. Epidermis
(E), dermis (D), hypodermis (H), panniculus carnosus (PC) and hair follicles
(HF). Scale bar = 100 pm. (B) Comparison between male and female total

\

skin thickness as well as the thickness of each skin layer (epidermis, dermis
and hypodermis) in intact and GDX animals and in GDX animals treated
with DHT, E> or DHEA. Values are presented as means + SEM. "p<0.05 vs.
GDX male control; *p<0.01 vs. GDX female control (Duncan-Kramer

multiple-range-test).

(0038] Figufe 2 shows the expressidn of androgen receptor (AR) in
the epidermis of mouse dorsal skin. AR was found to .be exclusively
localized in the nuclei. a) in the intact male, most of epidermal nuclei are
labeled. b) in the intact female, most of epidermal nuclei are labeled but the
labeling intensity is less than in the male. Three weeks after GDX, no labeling
could be detected in the GDX males (c) nor in the GDX females (d). When
GDX male (e) and female (f) mice were treated with DHT, strong AR labeling
was observed in most of the nuclei of epidermal cells. When GDX males (8)
and females (h) received Ea, weak AR labeling was detected in some nuclei.
Similar to DHT treatment, ‘when GDX males (i) and females (j) received
DHEA, a strong labgling was detected in most of the epidermal nuclei. Scale

bar = 20 pm.



treating or reducing the risk of acquiring skin

at rophy, conprising adm ni stering androstenedi one,
wa@anasossanedi one, testosterone, dihydrotest ostBCDOR2005/001652

5a- androst ane-3 a, 17b-di ol 1dr conpounds transforned

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

treatnment. [0024] In another enbodi nent, the invention

[@Pﬁ%}ai ns .tﬁgﬁrér%t Brd ﬁ%-ufé' 2ol PlcohfshiFfdondof Rerfagk skin
acquirin oss of collagen, conprising

@edvedi withr DIE An@ight tsdde difothe, faae) or atreneaded rbeft side of the
testosterone, di hydraotestosterone, 5a-androstane-3

fa,C%)_Y phaeethupdred mpistaitisrs: (atmsd)opfnihe emudsiomeeBtainingagDHEA
j ect . [ ' f id . .
vk aophen Enisaiirhiad BRE ThvBR e Saril e 90 aitring 13

aﬁék.q of treating or reducing the risk of |oss of
el"astic fibers, conprising adm nistering

andr ost enedi one, andr ost anedi one, testosterone,

di hydr ot est ost erone, 5a-androstane-3 a, 17b-di ol _or

conpounds DEFEAETEI RESCRIBTIQREQF THEINYENIION

patient in need of said treatnent. [0026] |n another
enbodi ment, the invention pertains to a nethod of
Eqbzgile?gcggﬁbé %ggq%l? %mtfgr?tiorrll glrliov?/]; tlhg’f g I?I];jo% %?f%%’g tolf \égdrogens
was seen on dermal thickness. ' In fact, collagen and elastic fibers are known
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 experimental 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 intact animals, thus providing further similarities
with human skin (Hattori et al, 1993) and suggesting that DHEA and

androgens could be beneficial for the reducing the risk of acquiring or

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. Moreover, the specific and
differential role of androgens and estrogens at different sites has been
identified while providing evidence for an action of DHEA mediated by

androgens in the dermis and estrogens in the epidermis.

[0042] Active ingredient for topical application is preferably present at
from 0.05% to 20% by weight relative to the total weight of the



adm ni st eri ng andr ost enedi one, androst anedi one,
testosterone, di hydrotestosterone, 5a-androstane-3

W@ 2@gh4850! or conmpounds transfornmed into thesECT/CA2@5/001652
subj ect or patient in need1df said treatnent. [0027]
In anot her enbodi nent, the invention pertains to a
nmet hod of treating or reducing the risk of acquiring

gﬁéﬁﬁi\&%ﬁcﬁ%ﬂiﬁb§§iﬂ6n,&%6i:é‘bﬁéf@fdﬂl‘% baRescas). enadi 109 DHEA or
ndr ost anedi one, testosterone, dihydrotestosterone,

Satiolmd between 8.14 4Ad-3% dbr an andmpgemdlterpaigialy néhe active

into these, in a subject or patient |£ need of said

inggadienhm002 sﬁlaqEﬁdlaﬁ?@ Hensdprpal PRiAR haviRg PRYSRERDROWN
ertain t i - :
BT, SR BB UL T £ e

fmﬁ@ /bgnedi one, androstanedi one, testosterone,

di hydr ot est osterone, 5a- androstane~3 a, 17b-di ol or
conpounds transforned into these, in a subject or

patient in need of said treat rr.ent.pgoozg] I n_anot her
40040t , t haVhew éomnolatest 85 iadleQintmens lotioha £ahOE ireag| or the

GRSk LR SO aLar, 1SS0 BAEnS AOBRIDCT M Rurich i
[:&%%%hbie”wﬁﬁ\ehﬁﬁﬁﬂdéléﬁ? B bl GBI batrferPHE M mown in the
art and include but are not limited to Klucel HF and Glaxal base. Some are
commercially available, e.g., Glaxal base available from Glaxal Canada
Limited Company. Other suitable vehicles can be founéi in Koller and Buri,
S.T.P. Pharma 3(2), 115-124, 1987. The carrier is preferably 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
sufficient viscosity to maintaih the steroid on a localized area of skin or
mucosa to which the composition has been applied, without running or
evaporaﬁng for a time period sufficient to permit substantial 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
components, e.g. pharmaceutically acceptable solvents and a thickening
agent. A mixture of organic and inorganic solvents can aid hydrophylic and
lipophylic solubility, e.g. water and an alcohol such as ethanol and propylene

glycol.

[0044] Preferred sex steroid precursors are dehydroepiandrosterone
(DHEA) (available from Diosynth Inc., Chicago, Illinois, USA), 5-androsten-
3B,17B-diol (available from Steraloids, Wilton, New Hampshire USA).



[0031] In another enbodi nent, the androgen is
testosterone or its derivatives. [0032] As used
whegoeis78san androgen is a conpound (or one of PEEHCA2005/001652
nmet abolites) having a Ki valkue for the human androgen
receptor of less than about 2xl O- M and an androgen
receptor-nediated inhibitory effect on the growth of

N br eagineC@her prafBréd-skx ¢edrbil phéctiisdreiaehgsdrostene-3,17-
al f-maxi mal value at a concentration bel ow 10

dimerevaibbe fron SigmarAldrich fsoadd Lidr OakeilloOritago, Canada.
nmet abol i tes) which positively responds to the
screeni ng net hod described in the US provisional

ARASb oL SEwDpreRd MRt 8 o LERLABY &"sBholone (6o
BRBLSEAL 27 605608, TdT) [AAAThIALOR BEfthal AHRACCHAada Lid,

eat nent " reduci ng the risk of set of a given
Da%k9dE ©Ontsrion€anhida.has either been di agnosed with such
di sease or one who is susceptible to acquiring such
di sease. [ 0034] Except where otherwi'se stated, the
Eref rred gfs e of the. actjve co

(WWdcent r ati) e%%efﬁ{fﬁ@sa 0&%%3@% Ay B rcopfpining 1%
IBF g%ﬁé,%tgﬂé lSin! ASORAIC @\!'at% reCalEf%}polt iy Ripe !igdp“x\'oﬁ?fjmyristate and

I 'C purposes.
0.1 M sodium hydroxide, and available from Solvay Pharma, Markham,

Ontario, Canada

[0048] One preferred androgen for systemic action is Androderm, a
patch containing 12,2 mg or 243 mg of testosterone, available from

Laboratoires Paladin Inc., Montréal, Québec, Canada.

[0049] 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, Ontario, Canada under the name ‘Delatestryl,
testosterone cypionate available from Pfizer Cahada, Kirland, Canada under
the name Depo-testosterone (cypioﬁate) or from Sabex, 2002 Inc.,
Boucherville, Qc, Canada under the name testosterone cypiénate injection
USP) and derivatives [i.e. nandrolone (19-nor testosterone) and esters
(nandrolone decanoate available from Organo Canada, Ltd Scarborough
Ontario Canada under the name Deca-Durabolin), methyltestosterone
available from sigma-Aldrich Canada Ltd., Oakvill, Ontario, Canada are also

preferred.



dosage for each active conponent discussed herein is

the sane regardl ess of the disease being treated (or
wo@Roobherssh sease whose |ikelihood of onset is bBCTIGA2005/001652
.reduced). [0035] . Except when otherw se noted or

wher e apparent from context, dosages -herein refer to

wei ght of active conpounds unaffected by

[I!%Qﬁg]miceutﬂt qal 315 g&&gﬁ&%&s thal g?éfaﬁarog@r R 58 AdBEhee-30,

gredi ent’s, a such ad Ional” i ngredients are

PEslioR Y 5aGINEestana S, Bh@wihe) Botthaveitabipl fesmhsig@harAldrich
Any dosage form specially topical fornulations (gel,

(Eaxm;ictHLtd:,r@almilloDmtamﬁeoLtCmadahe | i ke) comonly used in
the pharnmaceutical industry is appropriate for use
herein, and the terns "exdpient”, "diluent", or

. rier" Jdnclu sSuc nact. I: ' .
ISR T T N
fRrRILRAI9S 3GL alQHBBic! Pell BENiaREHST 1.9, +d-A0 X BASsylic-capric
typi cal cream penetrating agent, preservatives, Or
triygyddrice ((Hgobee iMd)udedid @0%t opihexlyldrer glsrcal;i @fsto 10% of
[0036] AU of the active.ingredients use? in any of the
dietndpheglycils c srerempdiéi nethay Hdranggiplat &l j o 10% of

89?12)%% {éons ?JDO%\? ocl)'fc’ngl 84]3:), M S 2% of benzyl alcohol and 1.0 to
5.0% of hydroxypropylcellulose (Klucel HF).
{ .

[0052] It is also preferred .that the sex steroid precursor or the
androgen is formulated as'a cream containing 2.0 to 4.0% of Laurylmethicone
copolyol, 5.0 td 7.0% Cyclomethicone, 2.0 to 4.0% of mineral oil, 6.0 to 8.0% of
Cetearyl isononoate, 0.5 to 1.5% of Eumulgin B2, 0.01 to 0.1% of butylated
hydroxytoluene, 49.0 to 60.0% of Propylene Glycol, 10 to 20% of water, 0.5 to
1.5% of Magnesium sulphate, 4.0 to 6.0% of ethanol and 0.1 to 3.0% of sex

steroid precursor or androgen.

[0053] It is also preferred that the sex steroid precursor or the
androgen is formulated as a cream containing 0.1 to 10% -of sex steréid
precursor 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 % of Ethanol 95% and 20 to
40 % of water. |

[0054] It is also preferred that the sex steroid precursor or the
androgen is formulated as a éream containing 0.1 to 10% of sex steroid
.pregursor or androgen, 2 to 10 % of Cetyl alcohol, 5 to 10% Cetyl Esters Wax,
0.25 to 0.5 % of Phénylethyl alcohol, 5 to 10 % of White Wéx, 20 to 40 % of
water, 20 to 40 % of Glycerol, 2.0 to 10.0% of Mineral oil, 1.0 to 5.0% of



al so include one or nore of the other active
ingredients. Alternatively, they nmay each be

w@civonistser ed separately but sufficiently sinuPCEO82095/001652
intinme so that a patient dg¢entually has el evated
bl ood | evel s'or otherw se enjoys the benefi-ts of each
of the active ingredients (or strategies)
SbAirh ANRRYBLlfatk )13 DS D% LGIRGrFNBRALERALdte 08.0t166.0% of
i nvention,” for exanple, one or nore active ingredients
Rrepylglben] inomestesrete, andd. tei mdfl of Methyhsteatdteal
conposi tion. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0037]
Figure 1 shows the conparison between male and femal e

d | .sKkin. ' [
JUESE 0 470 e Do Tl PR,
%ﬁggdggéﬁl‘étfi)fmhfarte&%r 5@l radfrﬁﬂétfétﬁﬁqi ﬁ £ chpsdlB %oh%ﬂ%?no to

_ ocated Iin the derms, wh i s bordered
80 tnhg; Bf bayeérodd phyqoder of snddopehnletivativat act fenal e,
all hair follicles are also in the tel ogen phase,

whil e the hypodernms is thicker in conparison to the

BRI EERG A7 T 0 1 o A S
LB Sy Ol i TSy oAl
TaF ReEH DI, el granded) aintiok@ldrits| @&fumes, gelling agents, thickening
agents such as carboxymethylcellulose, surfactants, stabilizers, emollients,

coloring agents and other similar agents may be present.

[0057] Preferably, the attending clinician will, especially at the
beginning of treatment, monitor an individual patient's overall response and
serum levels of DHEA or androgen and, especially, monitor the patient's
overall response to treatment, adjusting dosages as necessary where a given

patients' metabolism or reaction to treatment is atypical.
[0058] Typical dose for topical administration of sex steroid precursor
‘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 is chosen, 10 to 100 mg active ingredient should be

administered once daily per 50 kg of body weight.

EXAMPLES OF EFFECTIVENESS OF THE PRESENT INVENTION



(HF). Scale bar = 100 nm (B) Conparison between nal e
and fermal e total skin thickness as well as the

wao biosksmsss of each skin |ayer (epiderm s, der mPGI/a@nzhos/001652
hypodermis) in intact and @®&X ani mals and i n GDX
animals treated with DHT, E or DHEA. Val ues are
presented as means SEM *p<0.05 vs. GDX mal e control;
Etanpldl vs. CGDX femal e control (Duncan-Kraner
mul tiple-range-test) . [0038] Figure 2 shows the
expression of androgen receptor (AR) in the epiderms
of nmouse dorsal’ skin. AR was found to be exclusively
Mgatihlkethd Mdthedsiucl ei a) in the intact nmale, nost of
epi dermal nuclei are |labeled b) in the intact fenale,
nost of epidermal nuclei are |abeled but the |abeling
AREAES AYDITREABMENThan in the nmale. Three weeks after
GDX, no labeling could be detected in the GDX mal es
[08p9hor i nFiftyesiSaXultenmaleend fmalwisTBGOXnivall8-10e) eelkof age
female (f) mce were treated with DHT, strong

weive bbtegned rosh SarlasuLaboraty (Bidipns Wa) Mick vAvlgre randomly
S 0 SRS e S TR oo
ng@e)r(m @é{s&‘?ﬂ@ GERED PalRALy mitheR), B GEhesDHBA (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 0.4% methylcellulose and 5% ethanol to the animals of the
appropriate groups. Animals of intact and GDX control groups were treated
with the vehicle alone during the same period. Six hours after the last

treatment, all animals were sacrificed.

[0060] The oral doses ofiDHEA were selécted based upon previous
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 organ weights similar to those found in
intact animals. Since DHT is known to be poorly active by the oral routé, it
was injected subéutaneously. To determine the DHT dose, a preliminary
dose-range study was performed (see supplementary online material, online

Table S1).

Tissue processing

[0061] After shaving the long hair, the dorsal skin was excised,

flattened and immediately immersed in 10% buffered formalin. A sample



DHEA, a strong | abeling was detected in nost of the

epi dermal nuclei. Scale bar = 20 mm [0039] Figure 3
w@eaehiT369 € 4 show a conpari son of the face skPEI/CA2005/001652

treated with DHEA (right sil8le of the face) or

untreated (left side of the face). Three-hundred

mcroliters-(0.3m) of the enul sion ,containing DHEA

WekeerABRU A& iRNpdAfid BIRNS FoRNHREh tmm ke&inssivdee @fit and
the face during 13 weeks. DETAI LED DESCRI PTION OF THE

fm&my @hihea4 dheTdthep petarftthe mkﬁnwwmﬁdcﬁms théathage mount
maj or effect of androgens was seen on der

tashekdiesas deseribadi(Badetschge it ak¥dOepiain T@Chnq%é% 28139)-

known to be the main conponent of the derm s that

provi des a maj or support for skin resistance,

Shkix thfickgess podysisl e role in the formation of

wrinkles. An increase in dermal thickness was observed

after DHT and DHEA treatnent. in GDX fermales, (Fig 1)

yduce, underndirl tiexpght meictélcopen didasananentsewaes pesformed

I's t |cker in males, thus OSSIb| explalnln the | ack
obirgf fthet IMFAGEdIRIGeREUS ( CZybqutwg, aJ D»eéﬂ‘wenty-ﬁve
tre it ment period, .Strikin der difference S

IhES AYpBePHAcL ¢ r@fm.eﬁffagk%%mpg ‘eagh ALy e gpidermal
tchlc: R&s $hA0 | ARASIES from stratum basale to stratum granulosum
(excluding stratum corneum), whereas the dermal thickness was the distance
between the epidermis and the hypodermis. Finally, the hypodermél
thickness was measured as the distance between the dermis and the

panniculus carnosus.

Immunochistochemistry

[0063] Paraffin sections were depairaffim'zed and rehydrated.
Endogenous peroxidase activity was eliminated by preincubation in 3% HxOa»
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 for 90 min at room temperature with rabbit
anti-androgen receptor (AR) antibody (1:300) (N-20; Santa Cruz
Biotechnology, Inc., CA, USA). Zymed SP kit (San Francisco, 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.



with human skin (Hattori et al, 1993) and suggesting
t hat DHEA and androgens coul d be beneficial for the
wOo eweo#13§ t he ri sk of acquiring or treating cePCTICAL®5/001652
[0041] Using the nouse as a%nodel, the present
invention clearly establishes norphol ogi cal
di fferences between males and females in the different

gﬁ@gﬁcgﬁhlﬁ@éers and appendages. Moreover, the
specific and differential role of androgens and

gens at . differen [tas ha n i taipf 14
@:b%% di ng @\E}Fad eNeE® f%’%Prg%segcta?ozno esDI§|lEdA§%\91\{é[T a;i’g%\"’g{yah%ﬁcal
SR URARRS WP ST P ting 3 MR RUALPI: i fost of Duncan
Rpghef @liadfer GY prIsieBrizhatrips,62ed@7-a10)f r om 0. 05% to 20%
by weight relative to the total weight of
t hephar maceuti cal conposition, nore preferably between
Redyged 10% DHEA or 5-diol and between 0.1% and 3% f or

an androgen. Alternatively, the active ingredient may
be placed into a transdermal patch having structures

[0k [ n t Nomhologiol mipiin of AR LS eiith(ads wesl-old
FASder N FemALE TR BRSRIRHEL EFORF ORI SGeRe e an B (Y (PiBness
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 '
than in males (p<0.01). Three weeks after. GDX, the epidermal thickness of
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
éroliferation was found to be ’higher in intact females (11.8 £ 0.7 vs 9.3 £ 0.4,
p<0.05), thus indicating a gender difference. Furthermore, 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 found to be slightly higher in intact males than females (Figs
2a, 2b). Three weeks after GDX, AR expression decreased in male epidermal

cells to a level similar to that of females (Figs 2¢, 2d). When GDX animals



i ke, the active conmpound is adm xed with a suitable

carrier which is conpatible with human skin or nucosa.
WEbaWIsed carriers are known in the art and i neCTIda2008001652

are not limted to Klucel B¥ and G axal base. Sone are

commercially available, e.g., daxal base avail able

from @ axal Canada Limted Conpany. O her suitable

ol . . )
RANEURrTS: DRER.SEb g I kbre8lOn i obodrlefin both males
ane fémalebi(BilgsPaeoiaes, Djje i ngredient(s) is (are) soluble -
at' anbient tenperature at the concentration of active
ingredient that is used. The carrier should have
sufficient viscosity to maintain the steroid on a
BHP zed area of skin or nmucosa to which the
conposi tion has been anl i ed, Wi thout running or
BeBbr at i nlp fintach aniimelspdhe otermis fwes dAD %t thigkemin the male

ts:, u ZS éan IltT‘aléhg En etai egt i 0(%;(? ;A&Pegs(gﬁﬁe tﬂ\g %H%g%%g{f}%gggigkneés
, : - | T e cause
AT SO SR T2 g o

SCERRLAR} SioBRHieR! O dn CON fhedled) DRERAhd PHAA (tkiaments
of organic and inorganic sol vents can aid hydrophylic

ainghifidapeiyhiticteased| dérimdl ttitickeess bywall/8s (eeli0Bnamd d8Fo(p<0.05),
such as ethanol and propyl ene ,
respectively.

Hypodermis

[0069] The hypodermis in the intact female was about 11-fold thicker
than in ;che 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, Ez or DHEA markedly decreased hypodermal thickness in GDX
animals of both sexes (p<0.01). These findings are a good indication that

treatment with DHT, E> or DHEA is efficient for the treatment of cellulite.



gl ycol. [0044] Preferred sex steroid precursors are
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w0 p@6/041B8 cago, |llinois, USA), 5-androsten- PCT/CA2005/001652
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avai | abl e from Organon Canada Ltd., Scarborough,
Ontari o, Canada, under the nane andriol, testosterone
wep@nimse, avail able from Theramed Cor por at i OPCT/CA2005/001652
M ssi ssauga, Ontari o, Canada under the nane ,
Del atestryl, testosterone cypionate avail able from
Pfizer Canada, Kirland, Canada under the nane
Depo-test osterone (cypi or@ataglipler2 f rom Sabex, 2002
Inc., Boucherville, Q, Canada under the name
t est ost erone cypi onat ePiatpeddtERG-208P) and deri vatives
[i.e. nandrol one (19-nor testosterone) and esters
(nandr ol one decanoate avail able from O gano Canada,

%‘g%}ﬁ% rough Ontario Canada under the nane
Ibl in), nethyltestosterone available from
090R- Al drhgds @@a'—iﬁdoxﬁﬁ@&i dbublerilatd gladghoammtrolled
are al so preferre [ 0050] is also preferred that
tried o dlb cgejects eeBaarandrBst ahJei}G veas dmd@ld dntaiyo phases, a
~ ba-androstane-3_./17-di one/ bho ai-l able from
smrgwnmmri%a@ﬁm@tm@awe@ﬂ We&tari o, Canada.
[0051] It is preferred that the sex steroid precursor
or the. androgen is fornulated as an al coholic gel

§ggj) t@hﬁ&tﬂea@nfeﬁt 10% of caprylic-capric triglyceride

); 10 to 20% of hexylene glycol; 2.0 to 10%
f0071] 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%, a 0.3%, a 1% or a 2% DHEA emulsion twice a day in the

morning and evening.

[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 morning between 06:00
and 09:30h and in the evening between 18:00 and 21:30h) during 13 weeks.
The first application of the study treatment was carried out at the
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 ml per
thigh (0.6 ml x2) and 0.3 ml per leg (0.3 ml x2)‘ for a total dose of 3.0 ml of
DHEA emulsion twice daily. |



di et hyl enegl ycol nononet hyl ether (Transutol); 2.0 to

10% of Cycl onet hi cone (Dow Corning 345); 1.0 to 2% of
whewsps78sd cohol and 1.0 to 5. 0% of PCT/CA2005/001652

hydr oxypr opyl cel | ul ose (Kl @el HF). [0052] It is also

preferred that the sex steroid precursor or the

androgen is fornmul ated as a creamcontaining 2.0 to

4. 0% of ! (i hWPOSIPION EXAMPLES

Cycl onet #gé#gﬂzé%g?g@ﬁ‘?%/?of m ng aIN oi | ,M6. 0to

8.0% of Cetearyl isononoate, 0.5 to 1.5%of Eunulgin B

, 0.01 to 0.1% of butyl ated hydroxytol uene, 49.0 to.

9074106 of Fret Fptthnkelowy dyl way ooft exapuoke Fndyarob of lgniatien, are

"1.5% of Magnesi um sul.phate, 4..0 to 6..0% of efhanpl and

5veral 0B, Dhae BB F AP SRE SEL RIBHG R, achV sex

4908 shebudsr AHER LT Sleflif et ah?lﬁs ehlg.e Tﬁgxco?{cgﬁﬂéﬁon of active

precur%or or the androgen is ortiil ated as a cream

Bk Mgy belydrRd1&%r of whRXaage aodibcpssdiieaoin. 0Fhe amounts

andr ogen, }l,O to 25% of Emulsifying Wax, 5 to 20% of
 dnidytytpesiofi ethedlr ingledidtSthabnydw intluded aye welldaipsyn irpide art.

to 40 %f Ethanol 95% and 20 to 40 %of water. [0054]

It is also preferred that the sex steroid precursor or .

t he

Example A
Topical cream
Ingredient A Weight %
(by weight of total composition)

. DHEA 1.0
Emulsifying Wax, NF 18.0

Light mineral oil, NF 12.0

Benzyl alcohol ' 1.0
Ethanol 95% USP | 34.0 .
Purified water, USP | 34.0




androgen is fornmulated as a creamcontaining 0.1 to

10% of sex steroid precursor or androgen, 2 to 10 %of
w@eaoglo4mbrohol , 5 to 10% Cetyl Esters Wax, 0. 2BCT/0A2105/001652
% of Phenyl et hyl al cohol, 34to 10 % of Wite Wax, 20

to 40 % of water, 20 to 40 % of A ycerol, 2.0 to 10.0%

of Mneral oil, 1.0 to 5.0% of Sodi um Lauryl sulfate,

3.0 to 6.0%of dyceryl mupsfied ate, 3.0 to 6.0% of
Propyl glycol nonostearate, and 1 to 5.0% of Met hyl
stearate. [0055] It is dbpirapceherred that the sex
steroid precursor or the androgen, is f%::#ﬁl ated for

oral adm niCeam 0.4 RHEA {EoamplationNg0pH#449) ¢ o 50
-frg—of—sex—sterpidprecursot - angrogen derivative.
[ 0056] Thingedient may al so ‘%ﬁ)ﬁgﬂﬁdfg various additive
commonly used in ointnents YIWF}&IHQ tola \ggmegggég@
i nLatnylmeghieticcepalyoe@Cal | arts. For ex@fpl e,
f ragr anc@gaulaififer @) dants, perfunes, gelling agents,
ni : S cpar boxymet hyl cglpl ul ose,
T hicee &heac@gfcllmaa&y@m .

actants Zzers, enotrtTents, coégri ng agents
h

m [aYaY ~dwa|
gents —be—present- 0957

Pr@%ﬁ@ﬂliwnm@ét%ﬁ%ﬂSMHE inician will7: especially
at the bdhimnlgig B treatnment, nonitor ah.Oi ndividual
patient's opggat | response and serum | evells of DHEA or

andr Ugeﬂrc%"ﬁenfé;@fcglai Iy, mpnitor the pajggnt’s

DHEA, GMP 0.1
‘ Water, USP ' 15.4
Magnesium sulfate, 7 H20 1.0
Absolute ethanol USP 5.0
Total: 100.0
Example C

Topical cream

Cream 0.3% DHEA (Formulation No 0759-0435)

Ingredient Weight %
(by weight of total composition)
Laurylmethicone copolyol (DC | 3.0
Emulsifier 10)
Cyclometicone (Mirasil CM5) 6.0 -
Marcol 82 3.0
. Cetearyl isononoate (Cetiol SN) 7.0
Eumulgin B2 1.0
B.H.T 0.1
Propylene Glycol 58.4
DHEA, GMP 0.3
Water, USP : 15.2
Magnesium sulfate, 7 H20 » 1.0
Absolute ethanol USP 50
Total: ' 100.0




overall response to treatnent, adjusting dosages as
necessary where a given patients' netabolismor

WO e@ehiBm to treatnment is atypical. [0058] TypPCHICARI®S@01652

-for topical adm nistration2df sex steroid precursor or
androgen is 5 ng to 200 ng of active ingredi ent per
day, per 50 kg of body weight, preferably 20 to 60 ng
per day. If oral adm ni sExampléD s chosen, 10 to 100
ng active ingredient should be adm ni stered once daily
per 50 kg of body wei ghfTopE¥AdMeaES OF EFFECTI VENESS OF
THE PRESENT | NVENTI ONExanpl e 1 Material s and Met hods
ANI MALS AN@EMW@@E@GEQHmﬂaffWBP)@ 78hMB4hnl e _and

femal e CoTRp@editite 13- 15 weeks of ageWieight &bt ai ned
fromHarlan Laboratory (I nd afbg, weishk of kbt cesiposition)

raﬂm%e ﬂé&}ﬁo?%l'@ groups of 7 api mals per

group-as tact control; (2) GDX control;
(3) _CGDX+ ||ca)’ A} @X_LDHI:A (625 "U'

m@@om@\cwl\.@ﬁé& EMPe study. bilater V0 DX was

per f or ned Pasmde352r i bed (Castro, 1974 and38l ei schman,

198dtbatyl i¥rlondRidTeletiofBBHPL | t hose of 7.0

Eumulgin B2 ' 1.0

B.H.T ‘ 0.1
Propylene Glycol 49.60

DHEA, GMP - 03
Water, USP 20.00

Magnesium sulfate, 7 H20 1.0

Absolute ethanol USP ' 5.0

Total: 100.0




the first group which were sham operated. Starting
fromthe second day after GDX and for three weeks,
wORiBA04s5dai |y admi nistrated orally as a suspePGI/0A2G08/001652
. 0.4% et hyl cel | ul ose and 5% et hanol to the ani mals of
the appropriate groups. Animals of intact and GDX
control groups were treated with the vehicle al one -
during the same period. Biymbpsgs after the | ast
treatnment, all aninmals were Sacrificed. [0060] The
oral doses of DHEA \/verer@plk;@mr@gmbased upon previous
publ i shed studies (Labrie et al, 1996; Labrie et al,
2003b) . ThwgamrﬂeO%éDHaﬁeéannydaubng\IQQVS%%&)

completel v reversedthe ndueceond at v

hor none- SE‘?@F@FW organs and led to o u"h
sinmilar to those found.in i nt(hEtW%iﬂh ‘SOta}SFQiEBOE}ItFF’H)q
krowaylefbécqreadppladt(De dy the oral rcufe, it was
I nj ect edpsipggbpt@ously. Taq determ ne the DHT dose, a
o o N ra ey Iy VeS PeTTorTEg (See
Tisaue pr VMAKOIRY [0061] Aflter shaving hB | ony hair.
t lizeteroyt onokpatevi@etiokN3 ed, 70
Eumulgin B2 1.0
BHT 0.1
Propylene Glycol 58.4
DHEA, GMP 1.0
Water, USP 14.5
Magnesium sulfate, 7 H20 ' 1.0
Absolute ethanol USP 5.0
Total: ' 100.0




flattened and i mediately i mersed in 10% buffered

formalin. A sanplewas enbedded in paraffin blocks from
wokiock478am secti ons were cut and routinely st aPeiEdA2008001652
ot her part of the skin was2tsed for the whol e nount
techni que as descri bed (Badertscher JA, 1940, Stain
Technol , 15: 29-30). Skin thickness anal ysis [0062]
Under the |ight mcroscope, neasurenents were.
performed using the | MAGE US (Medi a Cyberneti cs,
USA). Twenty-five readi %éfxﬁa{kscor ed fromeach skin"
| ayer of each animal. Thg,epigdeifral thickness was
nmeasured from stratum basale to stratum granul osum
(excl udi ngreimat. 596 DEIRYe (Formulhtioad¥o #84-18dr504)
t hi ckness was the distance between the epiderm-s—ant—
t he hypodevgredienki nal |y, the hypoder ndleight “uness was
measured as the di stance bet (epmweight ofctatalscampositien)
piﬁﬁkﬂ&é{mﬁ@% Byol (DUUNOhi st ocheni st 13y0 [ 0063]
Par af | g 5 66dikiQ ’)vvere deparaffinized and rehydrated.

Endooanod Pan 4+ [ . P
=R oG ous—pP€et OasS rrvyrty Was ©rTIm ead Dy

or EVEIOMEHA0HS ( oM | | it hanoh—f 050 ni- A
m cr owavePrienali3édal technidue using citr¥e buffer

Cetearyl isononoate (Cetiol SN) : 7.0
Eumulgin B2 ‘ 1.0.
B.H.T : ‘ 0.090
Propylene Glycol 4541
ethanol USP 14.0
DHEA, GMP ~ 1.5
, Water, USP 14.0
Magnesium sulfate, 7 H20 ' 0.65
ethanol USP 4 5.35

Total: 100.0




was applied (Tacha et Chen, 1994), and non-specific
bi nding sites were neutralized with 10% goat serum
wab®enersts? ons were then i ncubated for 60 rni n BCT/CARIUS/001652
tenperature with nouse anti28Ki -67 anti body clone MB-5
(1:60) (Dako Diagnostjc, CA USA) or for 90 min at
roomtenperature with rabbit anti-androgen receptor
(AR) antibody (1:300) (N 20; Santa Cruz Bi otechnol ogy,
Inc., CA USA). Zyned SP kit (San Francisco, CA, USA)
and Vectastain Elite ABCEkampl&/€ctor Laboratories,
Inc. Burlinganme, CA, USA) were used for AR, .and Ki-67
anti bodi es, respectivel fopldatieream cr oscope nonitori ng,

di am nobenzi di ne was used as t e chr t he
eval uat i onCaeamy L DHES (Eogay HBOPA\Z‘Q?%? ]4@8’ cells

was—catcutated fromeach anmmal —StatT$ matysi s
[ 0064] Da;hég’\‘/‘v’a‘ i'prr essed IIIas rreans Lt 0/nghey. .
statistical significance was \de S O) -__-' POSL n)
t heaunylmiefiiconaegpoly DG Duncan- Kr amed-0( Kr amer CY,
1956, Bi @mmileifies 10l2: 307-3110). . Results [0065]
) h@%%rﬂ@{ci&@x‘le avaasinaMmn of dorsal sking@f 16-to
O TEER PiPtimol 352 3.0
Cetearyl isononoate (Cetiol SN) 7.0
Eumulgin B2 ‘ 1.0
B.H.T - 0.090
Propylene Glycol 58.41
DHEA, GMP 1.5
Water, USP 14.0
Magnesium sulfate, 7 H20 : - 1.0
ethanol USP 5.0
Total: A 100.0




mal e and fenmale mce reveal s that gender differences
in the global thickness of the skin and in the
w@e@posssons of the different skin [ayers are PCEaAROOS/001652
seen (Figs A and IB). In f2&ct, the najor difference
is that the derms in the male.is nmuch thicker than in
the female while the epiderm s and hypoderm s are
thicker in the fenmale, thus resulting in total skin
which is 40%thicker in the nale. Epiderms [0066] The
epi derm s of intact fermaEsampde Boproximtely 40%
thicker than in ral es (%<0 01). Three weeks after GDX,
t he epi dermal thickness 6PicREFERBS decr eased by 40%
(p<0.01) while, a 13%increase was observed after DHEA

of K 67 pobeavel SsaEA o deRE AN A VAT on v

fotmd—to 1|| llc T T ntact femal es 7 Vs 9.3
0.4, p<0. S‘% # Us indicati ngga geng%wgéigie@enc%. .
Fllrf hernmpre. 3 weeks after | ’ alco ition)
priiuymathiepneieep@reG n fenmal es by 279(8.6 0.7,
p<0. 01) , Emnudaifiee 18) mi | ar t o] t hat observed in_intact
males. ARy:BREIRShal Ni ng 5.0
Mineral oil ' 3.0
' 2-ethylhexyl stearate 10.0
Cutina E24 1.0
B.H.T 0.090
Propylene Glycol 45.51
ethanol USP 10.0
DHEA, GMP 15
Water, USP . 15.0
Magnesium sulfate, 7 H20 - 0.65
ethanol USP 5.25
Total: 100.0



intensity was found to be slightly higher in intact
mal es than females (Figs 2a, 2b). Three weeks after
W@DMs/04RSEXPr essi on decreased in mal e epi der nelPCTEAL®S/001652
to a level simlar to that 30f fermal es (Figs 2c, 2d).
When GDX ani mal srecei ved DHT or DHEA, a strong AR
expressi on was observed in both males and fenal es
(Figs 2e, 2i, 2f, 2j). Derms [0068] In intact
animals, the derms was 320%4Rifcker in the male
conpared to the female (p<0.01). After GDX, the female
dermal thickness incr ea%@i@ycge%%‘(pw.}%) whil e the
7% decrease in the male was not statistically
significant. Only in GDX females, DHT and DHEA

treatnments significantly increased de t hi.ckness by
47% ( p<0. oﬁreaﬁth@@ﬁyP(fﬁéé.(Esljmu Pi@é?;ﬁ’%@

Hypoderm—s 10069 —The hypoderms Tt t—femate
was about VISR ¢ hi cker ¢ hap i n tﬁﬁwﬁia@%@o. 01
As seen in Figure |B_after &Y,Wﬁ& AtefLfl L Hﬂi‘?ﬁr‘wv%@)
i nbawydeéthicompedpotipe(Rad femal e mce ($€0.01) while
treat menEnwilbifiedHil) E2 or DHEA nmarkedly decreased
yRoftes MRlicd A QiRGsE ams) DX 6.0
Marcol 82 3.0
- Cetearyl isononoate (Cetiol SN) 7.0
Eumulgin B2 10
B.H.T 0.1
Propylene Glycol 58.4
DHEA, GMP : 2.0
Water, USP 13.5
Magnesium sulfate, 7 H20 1.0
Absolute ethanol USP 5.0
Total: 100.0




ani mal s of both sexes (p<0.

good indication that treatnent with DHT, E or
webdosossse for the treatnent

1. Gender differences in th
the different skin |ayers.

means + SEM **, p<0. 01, exp
++, p<0.01, experinental ve
experi ment al
mul ti pl e-range-test).
Proportion of each skin |ay

01). These findings are a

DHEA i s

of cellulite. Tabl RCT/CA206/001652

& relative proportions of
Val ues are presented as

erinmental versus GDX nmal e;
rsus GDX femal e; + p<0. 05,

versus CGDX femal e (Duncan-Kr amer

T :pxkRigleness (m;

%
er. Exanpl e 2 Protocol

ERC- 202 Study Design [0@ép]calicanst udy is a random zed

doubl e- bl i nd pl acebo-contro
per arm The study was di Vi

screening period and a trea
Subj ects and treat ?ﬁan}Q

Iled trial of 15 subjects

ded into two phases, a
nent period of 13 weeks.
‘ijreﬁ’qu ORfitten infornmed

consent wisgwdientned, and w
each subject was random zed

pren were Moeight8bi gi bl e
t (byrweigihv ef ¢otaheomgp dBitdén)

) thidor® dolFolQDRY
twice’a g%léifigl' lﬂ@)ﬁf‘jr ni ng

haof ~Av o e S~ aft Ay

a 1% or a 2% pEA enul si on
and evening. [0072] Daily,

nnnnnnn £ 12

StppPet—10t Tb\b A ;

: ﬁ 'ygfy:gfqlﬁ'ez’cclgo“r{ea@}li’rasﬁ '&NTS) ne

Primol 352 3.0
Cetearyl isononoate (Cetiol SN) 7.0
Eumulgin B2 1.0
B.H.T 0.1
Propylene Glycol 49.60
Testosterone GMI 0.3
Water, USP 20.00
Magnesium sulfate, 7 H20 1.0
Absolute ethanol USP 5.0
Total: 100.0




received 3.0 m of one of the five enmulsions. [0073]
Al'l subjects were be instructed to apply the study

wo e@anemsne on the face (right side) and for eheedl/CApP&001652

chest, back of hands, back3df arms, external face of
thighs and legs twice daily (in the norning between
06: 00 and 09: 30h and in the evening between 18: 00 and
21: 30h) during 13 weeks.. The first application. of the
study treatnment was carrEgaimplé Kat the investigationa
site where instructions were provided to the subjects
on how to apply the topTopicakmehsi on. Three- hundred
mcroliters (0.3m) of the enulsion were applied on
the forehead and face (right side), .0.3 m per back of

arm and back, of hand & Tag@pd 3, on the upper

lllll O Pt CY

(0.3 i xBygwedfent total doge of 3.0 niVeighk N
emul si on twi ce daily. PHARVACHEDY wrightoffetel qemaRosition)

EXANPLESQﬁWI@MQﬁﬂt forth helow, by way &0 exanple and

not of T1grhafdiefl, are several topi cal ppgrmaceuti cal

bUHpUbI I LE& t1 LIHQ pIBIBIIBU dberE‘E X sterord

nrahurc arrad nHrnganS nqcanfrgfnnn

U

of actlveW}ﬂ@ﬁ'WcﬁXent may be varied over 60ui de range

as diGlyceiyddndverstéarateThe anpunt s 4.0
Propyl glycol monostearate 2.0
Methyl stearate 1.0
Phenylethyl alcohol 0.5

Glycerol ' 44.70

DHEA GMP 0.30

Water, USP 21.50

Sodium Lauryl Sulfate ‘ 1.00

Total: . 100.0




and types of other ingredients that may be incl uded

are well known in the art. Exanple A Topi cal
wee@anEssnpl e B Topi cal cream Cream O. | P/ o DHEACT/CA2005/001652

(Formul ati on No 0759-0435) 3&xanpl e C Topi cal cream

Cream 0. 3% DHEA (Fornul ati on No. 0759- 0435) Exanpl e D

Topi cal cream Cream 0. 3% PHEA (Formul ati on No

0759- 0484) Exanpl e E Topi cal cream Cream 1. 0% DHEA

(Formul ati on No 0759-0435) Exanpl e F Topi cal cream Cream

1. 5% DHEA (Fornul ati on NExa®@plaR- 1. 5% Exanple G

Topi cal cream Cream 1. 5% DHEA (Fornmul ati on No

435-3-1. 5% Exanpl e H  Topical cream

Cream 0.3% DHT

Ingredient - Weight %
(by weight of total composition)
Cetyl alcohol 8.0
Mineral oil 7.0
Cetyl Esters Wax . 4.0
White Wax 6.0
Glyceryl monostearate, 4.0
Propyl glycol monostearate 2.0
Methyl stearate | 1.0
Phenylethyl alcohol 0.5
Glycerol 44.70
DHT GMP 0.30
Water, USP 21.50
Sodium Lauryl Sulfate 1.00 -
Total: 100.0




Topi cal cream Cream 1. 5% DHEA (Formul ati on No
47-1.5% Exanpl e | Topical cream Cream 2. 0% DHEA
W@ Fwomuissd i on No 0759- 0435) Exanpl e J Topi cal CPEEOA2005/001652
Cream 0. 3% Test ost er oneExanpl e K Topi cal cream Cream
0. 3% DHEAExanpl e L Topi cal creanExanpl e M Topi cal
cream Cream 0. 3% Test ost erone | ngredi ent Wi ght % (by
wei ght of total conposition) Cetyl alcohol 8.0 M neral

oil 7.0 Cetyl Esters Vx 4.0
Example M

Topical cream

Cream 0.3% Testosterone

Ingredient . Weight%
(by weight of total composition)
Cetyl alcohol : 8.0
Mineral oil V 7.0
Cetyl Esters Wax 4.0
White Wax 6.0
Glyceryl monostearate, 4.0
Propyl glycol monostearate 20
Methyl stearate 1.0
Phenylethyl alcohol 0.5
Glycerol 44.70
Testosterone GMP 0.30
Water, USP 21.50
- Sodium Lauryl Sulfate ; 1.00
Total: 100.0




Wiite Wax 6.0 d yceryl
nonostearate 2.0 Met hyl
W@bwohylssd. 5 d ycer ol
Wat er
100. OExanpl e N Topi cal gel

nonost ear at e,

stearate 1.0 Phenyl et hyl
44.70 .
USP 21.50 - Sodi um L&dryl
Gel 10. 0% DHEAExanple O

4.0 Propyl glycol

Test ost er one GVPPOT/882005/001652
Sul fate 1.00 Total:

Topi cal gel Gel 2.0% DHTExanple P Oral Capsul es
Capsul e 50 'ng DHEA

Example N

Topical gel

Gel 10.0% DHEA
Ingredient Weight % '
(by weight of total composition)
DHEA 10.0
Caprylic-capric Triglyceride 5.0
(Neobee M-5)
Hexylene Glycol NF 15.0
Transcutol (diethyleneglycol 5.0
monomethyl ether)
Benzyl alcohol . 20
| Cyclomethicone (Dow corning 345) 5.0
Ethanol (absolute) USP 56.0
Hydroxypropylcellulose (1500 cps) 2.0
(KLUCEL) :
Total : 100.0 ¢




Exanple Q Oral Capsul es Capsul e 25 ng DHEA [0075] The
i nvention has been described in terns of preferred

weroediisent s and exanpl es, but is not |imted PCECARNS/001652

Those of skill in the art wIll readily recognize the
broader applicability and scope. of the invention which
is limted only by the patent clains herein.Wat is
claimed is: 1. A nmethod for treating or reducing the

l'i kel i hood of acquiring skin diseases due to

age-rel ated androgen defExangpley) conprising
adn1n|ster|ng to patient in need of such treatnment or
in need of reduction of Topkalgeleffective amount of
androgens or prodrugs of thereof. 2. A nethod of claim
1 wherein these skin diseases are selected fromthe

group consi sting of skKi Ioss of col |l agen,
| oss of elastic fi bersé]efl?g@ﬁq? connecti ve tissue,

Sﬁ%‘le%éﬁte and wrinkles. 3.] The net hogygbhe¢bgi m 1
rein the androgen is se ey Pfel 1B thEL b8 Fbsition)
e Hone 7 o - 3. ane) 20 _
Capryhc-capnc Triglyceride 5.0
(Neobee M-5)
Hexylene Glycol NF 15.0
Transcutol (diethyleneglycol ‘ 5.0
monomethyl ether)
Benzyl alcohol ' 2.0
Cyclomethicone (Dow corning 345) 5.0
‘Ethanol (absolute) USP - 64.0
Hydroxypropylcellulose (1500 cps) 2.0 -
(KLUCEL) ‘ '

Total : '~ 100.0




di hydr ot est ost erone (5a-androstane-17b-ol - 3-0ne),

andr ost enedi one (4- androstene-3, 17-di one),
warasossanedi one (5a-androstane-3, 17-di one), 5SBET/CA2005/001652

androstane-3 a, 17b-diol oB7prodrugs of thereof. 4. A

method for treating or reducing the |likelihood of

acquiring winkles and cellulite or I oss of elastic

fibers conprising admnistering to patient in need of

such treatment or in neegxgﬁll@puctlon of risk an

effective anount of at | east one sex steroid precursor

sel ected fromthe groupOedrEisulasg of

dehydr o€epi andr ost er one,

dehydr oepi andr ost er one-sul fate, 5-androstene-

3b, 17b-di ol and prodrugs .of. .t he A 5. . Anmethod for
treating or reduci ngé%ﬁ%ﬂFPQé%ﬁg‘%Aof acquiring
rMRTes qﬂgrg% LLETTTE Or TPSS Of el asilGpkiRers
‘ O |||oLC||||g 0 pdllCIIl III ] C WbULII
treatment or in need of red
ZBEAL (nwifrantizddast one andr pgen sel ect edP*} om t he

@Ie@lbh@o@?%tﬁicdmamﬁqet est ost erone (4- an@d®5tene-17
PARICRIMR) hydr ot est ost er one

e andro allc T7b-ot=3-one}, armdrostene gdle

%}m ﬂ%‘ﬁ ? R I nnn\ ndr act nnadi %

ATTOT oot uarrToeur U

andr ost ane- ﬁofef]- di_one) Sa- andr ost ane- '%§ 697h diol and
prodrugs of thereof. 6. The method of clains 4,
wherein sex steroid precursors are

Example Q
Oral Capsules
Capsule 25 mg DHEA
Ingredient mg/capsule
Strength: 25 mg

DHEA (micronized) 25.0
(House standard)
Cellulose, Microcrystalline ‘ 273.5
(AVICEL 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 skill in the art
will readily recognize the broader applicability and scope of the invention
which is limited only by the patent claims herein.



adm nistered topically. 7. A nmethod for treating or
reduci ng the likelihood of acquiring skin atrophy,
wo o®s/0g85C ol | agen, conpri sing adm ni stering t oPEECAZN5/001652
in need of such treatnent & in need of reduction of
risk an effective anmount of at |east one androgen
sel ected fromthe group consisting of testosterone
(4-androstene- 17b-ol - 3-one), dihydrotestosterone
(5a- andr ost ane- 17b-ol - 3-one), androst enedi one
WhHatsinditaisteehis- 3, 17- di one), androst anedi one (5a-
andr ost ane- 3, 17-di one), 5a-androstane-3a, 17b-diol and
prodrugs of thereof. 8. The nmethod of claim4 wherein

150, A ShPHAR SCHERRNP RLRARGHR! ALt Al dr¥acqirirld Skin

n androgens

1 [+ o 1 | . .
i é&gééiaﬁg gé ggél%aﬁeéfd ﬁfcﬁ«gg%gugﬁ%ﬁ&ﬁ%hwlﬁﬁg avimih@tering to

e met claim1, er'ei n androgens or

pakiedt tgseed of Back ofeatmentacininniaddeofrkdirctionyoflrisk s effettive
an effective anmount of androgens or prodrugs thereof .
amputeofrmerpgens eepiotragheldtheseint for treating or
reduci ng the |ikelihood of acquiring skin di seases due
to age-rel ated androgen deficiency.

2. A method of claim 1 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. The method of claim 14Wherein the androgen is selected from the
group consisting of testosterone (4—éndrostene-17[3-ol-3-one),
dihydrotestostefone (5a~androstane-17f-ol-3-one), androstenedione (4-
androstene-3,17-dione), androstanedione (5a-androstane-3,17-dione), Sa-

androstane-3a, 17p—diol or prodrugs of thereof.

4. A method for treating or reducing the likelihood of acquiring wrinkles
and 'cellﬁlite 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 selected from the group consisting of
dehydroepiandrosterone, ~dehydroepiandrosterone-sulfate, 5-androstene-

3B,17B-diol and prodrugs of thereof.

5.. 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 androgen selected from the group consisting of testosterone (4-

androstene-17p-o0l-3-one), dihydrotestosterone (5o-androstane-17p-ol-3-one),



12. The use of claim 11, wherein the skin diseases are
sel ected fromthe group consisting of skin atrophy,

wo ows/0gi85col | agen, | oss of elastic fibers, | osBCDEA2005/001652
connective tissue, celluliB2 and winkles. 13. The use
of claim1l, wherein the androgen is selected fromthe
group consi sting of testosterone (4-androstene-17
a%l'gi%ét@%@dig e di ?Z}}%ﬁ@f&@éff@é,@’{-@l@&m ,  androstanedione  (5a-

a- andr ost ane- -ol -3- one), androstenedi one

Ao RRAE-BSI7EMRNG), Shish BBStane Bad 1 DBt dibbahd peodrugs of thereof.

(5a-androstane-3, 17- dione), 5a-androstane-3a
17b-di ol or prodrugs thereof. 14. An effective anpount
of at | east one sex sterojd precursor:selected from

& he gsupmedinst sef raigns dehyYRRSEE 37 cierei@nerecursors are
hyr doepi andr ost erone-sul fate, 5-androstene 3b,
AR L

drugs thereof for use in treating or
reduci ng the likelihood of acquiring winkles and
cellulite or loss of elastic fibers in a patient. 15.
7An efA egbilurl dopurhting at redheingdis¢ lidetihogd rofsatqpitiag skin
fromthe group consisting of (4-androstene-17 |
diraphy3 l@ﬂs@f,coﬁagmm@g@gﬁ%@g afdgpaistering to patient in need of such
(5a~andr ost ane- 17b- al - 3- one), . andr gst.enedi on
HoAtEIE GEUBRERS. Oflfﬁfﬁiusﬂgsl OF Zisl L e AR RO UR of at least one
a%%%bggrq QRLAEEIm e lgg&%‘ %?n?iéﬁ%@rt;@%ﬁré%ﬁ@ 4-androstene-

~®rol”"or prodrugs ereof for use in treating or

T7204ci-Baef he | i kalydieadtsterafgui ri nGowindidsemealtg-ol-3-one),
cellulite or loss of elastic fibers in a patient.
androstenedione (4-androstene-3,17-dione), androstanedione (ba-

androstane-3,17-dione), 5a-androstane-3a, 17—diol and prodrugs of thereof.

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

administered orally. -

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

thereof are administered orally.



16. A topical conposition for use in treating or

reduci ng the |ikelihood of acquiring winkles and
wa@edoskisse or | oss of elastic fibers in a patiPR@I/CA2005/001652

conprising an effective anodht of at |east one

andr ogen sel ected fromthe group consisting of _
1. 45@,9%?3@9 ﬁ%tf\@-,qgnq;}n.’t af androg%ns orpprodrugs thereo% in the manufacture

of a medicament for treating or reducing the likelihood of acquiring skin diseases due to

age-related androgen deficiency.

12. The use of claim 11, 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.

13.  The use of claim 1, wherein the androgen is selected from the group consisting of
téstosterone (4-androstene-17B-ol-3-one), dihydrotestosterone (Sa-androstane-178-o0l-3-
one), androstenedione ((4-androstene-3, 17dione), androstanedione (50.-androstane-3, 17-

dione), Sa-androstane-3a, 17B-diol or prodrugs thereof.

14. An effective amount of at least one sex steroid precursor selected from the group
consisting of dehyrdoepiandrosterone, dehyrdoepiandrosterone-sulfate, 5-androstene 3,
17B-diol and prodrugs thereof for use in treating or reducing the likelihood of acquiring

wrinkles and cellulite or loss of elastic fibersin a patient.

15.  Aneffective amount of at one least androgen selected from the group consisting
of (4-androstene-173-ol-3-one), dihydrotestosterone (Soi-androstane-17p-ol-3-one),
androstenedione (4~dndrostene-3, 17dione), )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.

16. 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 androgen selected from the group consisting of (4-androstene-178-ol-3-



