WO 2006/ 047859 PCT/ CA2005/ 001652 111111 VIl VIII
VI VT VI IMILETT P/1259-849  *166166* USE OF
028 NS TO REDUCE THE LI KELI HOOD OF  ACQUI TG\ 5/4Q3652
——__ _ TREAT_SKIN AG NG FI ELD OF THE | NVENTI ON [ 0001] The
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adfricpd stering an effective amount of androgens or sex
steroid precursors and prodrugs thereof to susceptible
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(DHEA), dehydroepi androsterone sul fate (DHEA-S), and
androst-5-ene-3(3,17[3-diol (5- diol), _
andr ost enedi one, testosterone, DHT, androstanedi one
and andr ost ane- FHELDYOFIHEINVENIIQINUg, conpounds
transfornmed to any of these in vivo. The invention
also relates to topical or oral pharnaceutica
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dehydyoepiandrosterone sulfate (DHEA-S), and androst-5-ene-3p,17B-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 topical 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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transformed to both androgens and estrogens in
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DHEA- S shows why wonen at nenopause are not only -
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fall in the tissue-specific formation of androgens
and estrogens in peri pheral target tlssues
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so-far unrecogni zed physi ol ogical role in women. In

h#sabesn giverddo 3B6 benefits of DHEA administered to postmenopausal
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: 543-550; 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



fall which occurs in serum DHEA from 20-30 years of

age to the age of 40 to 50 years in wonen could well:

WO 2805414288 t he early bone | oss and the i ncreaseRCT/ESHOEBP16S2
ratio which precede the detectabl e decrease in ovarian
steroi dogenesis in perinmeRopausal wonen. In fact,
serum FSH i ncreases in WD 2006/ 047859

- prebedi A MTHER 2venrissfero pasa  Eovwhitevs avddtrésfeofCrodin et
serum E2 shows a decrease (G odin et al., 1973, JCEM
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' ere the inpact of androgens and estrogens of
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al ., 1991, Mol Cell Endocrinol, 78: Cl13-Cl18). It is
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(A9PG) M afdrostdROB3£407B-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



Such data suggest that andr.ogeni c hornone repl acenent
therapy should start early, taking into account the
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early during aging in wonmen. [0006] As well
denonstrated in our previqQus studies, supplenentation
wi t h physi ol ogi cal anmobunts of exogeneous DHEA permts
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[0007] DHEA has been shown to have inportant effects

on the skin of aged individuals, the nost sal i ent of
O, 55, PR S35 A cRPUThs P GEHRAD LR iliin o
aé&l individuals, the most salient of which is : an increase in sebum
prbducﬁon (Labrie et al,, 1997, JCEM, 82: 3498-3505). This 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 sebﬁrn
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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skin with DHEA adm nistration. The DHEA-i nduced
i ncrease in sebum producti on observed in our study is
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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.



DHEA-S or conpounds converted in vivo to either of the
foregoing is disclosed. SUMVARY OF THE | NVENTI ON )
WO 2004F% 1t is an object of the present inventitdHA3§05/001652
provi de effective methods of treatnent of skin
di seases .due to age-rel atgd androgen deficiency.
[0011] It is another object of the present invention
[0002)pr ovi deishfietbier bjectto pydsidsf methedsnehredicisgithe risk of
di seases due to age-rel ated sex-steroid precursor
acquiting Srecabovap 47859 PCT/ CA2005/ 001652 6 [0012]
It is another object to provide nethods of reducing
the risk of acquiring the above problens. [0013] In
[0BPg)_ SPOBAL e BB l-ANRN HANTRRRLBhBeiifird FPlNakbtRbd of
reating or reducing the risk of acquiring skin
trédtphyr edipirisi he redniofi steuirig tskin patdpdyt  temprising
- need of such treatnment or reduction of risk _ an, )
adxhimstering tanopatieot impeed génvuch tregtment §5 refueideon of risk an
0014] In anot her enbodi ment, t invention. pertains
ef%‘?f“é’er?é’f‘?fb‘& Qﬁfam{rrogﬁ?‘? ﬂb%‘%&r}“ga E%?rﬁayt he risk of
acquiring loss of collagen, conprising admnistering
to patient in need of such treatnment or reduction of
[goi8k an  &f hRetHereraPBdiRterf tianHveaos mirtginodo ugmetiod of
thereof. [0015] In another enbodiment, the invention
treatihgi os reducingethodigf oft aequiting bassr ed wollagenh €oMpEIEng
of acquiring loss of elagstjic fibers, admni te[in% t
agministring th Medest 1B (Rasd: Plesiiche Hieaghente gy, EFa‘dﬁ“‘?ﬁ f iréﬁ% an
. effectiv nount f odrugs of
eﬁﬁ%'%%?yoFﬂgﬁgfn#ﬂﬁgﬁgfﬁ288%ﬁ%§3?§§%¥£kthe i nvention
pertains to a nethod of treating or reducing the risk
of acquiring loss of elastic fibers, admnistering
[0015] In another embodiment, 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
treaﬁng 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
" reating 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 reducihg the risk of acquiring cellulite, comprising administering



to patient in need of such treatnent or reduction of
WO ri sk an effective anount of sex steroid precursor or
PPYSBYs of thereof. [0017] In another embodPEERA2005/81652
invention pertains to a nmethod of treating or
reducing the risk of acqui;ring loss of connective
tissue, conprising adm ni st ering to patient in need
to pfatienit n heedbfrenth areatradhicdt eeduation bSKslaaneffeetive wenount

amount of androgens oﬂ@pro.drugs of thereof. [0018] . 1n
of angrogansernyedegt therget. i nvention pertains to a method

of treating or reducing the risk of acquiring
cellulite, conprising adm nistering WO 2006/ 047859
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enbodi ment e invention pertains to a nmethod of
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ef fective anount of androgens or prodrugs of 'thereof.
[0020] In another enbodi ment, the invention pertains

[6020f. et hedaithet eBAJdREheRE, t'h@qh%ﬁﬁoﬁ hferfalisKtPh method of
acquiring cellulite, conprising increasing |evels of

treatirex csteeduicthgthe uiskopf setjeuirgl cellulite, rwngvmmg increasing
consi sting of dehydroepi androsterone tg
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pertains to a treating or ducmgthe risk
seafl teaieht BPsdidrst@boidprefurved. nkl es, conpri sing
increasing levels of a sex steroid precursor sel ected
~fromthe group consisting of - dehydroepi androsterone

(09R4F 0% - 5 e B e et e iep BoR pertilia aprod of
t[@gﬁhg% xjeaucing the risk of acquiring formation of wrinkles, comprising
increasing levels of a sex steroid precursor selected from the group consisting
of ' dehydroepiandrosterone (DHEA), dehydroepiandrosterone-sulfﬁte
(DHEA-S) and androét—S-ene-SB,17l3—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), dehyd;oepiandrosterone—sulfaté
(DHEA-S) and androst-5-ene-38,17B-diol (5-diol), in a subjecf or patient in

need of said treatment or said steroid precursor.



need of said treatnent or said steroid precursor.
[0022] In another enbodi nent, the invention pertains
WO 2006/047852t hod of treating or reducing the ri SICTo€A2005/001652
acquiring loss of elastic fibers, conprising
increasing |levels of a sex steroid precursor sel ected
fromthe group consisting of dehydroepi androsterone
r nflod o
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tre@ﬁfweldﬁr réducingeehofrigiai of tzﬁ(%ﬁi]ﬂﬁ t shin satroplsy ercontprising
pr ecursor. WO 2006/ 047859 PCT/ CA2005/ 001652 8 [0023]

adiminisbeingr enbodidresienediomej nv emdrestapedioaiens tteststerone,
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conmpounds transfornmed into these, in a subject or
patient in need of said treatnment. [0024] In anot her
[002Ahodi merin, artolieeri embodirentpehe anventian perteinsod afmethod of

treating or reducing the ri sk of acqmrlg(gutoss of
tregbingagentedusing ithe nigsk aefviagayiring dgssaridr eeiiageny i comeprising
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infREIHe8E 18 o Qulfediel padenf in héebof fgd @Feab@@HEi NG the ri sk
of loss of elastic fibers, conprising admnistering

andr ost enedi one, androstanedlone t est ost er one,

di hydr ot est ost er one a- andr ost.ane-3a, 17(-di o] or
(08 ounda MEFD PRbERRG oalEnh petisthola Spethod of

i ent | ? cﬂfc%go Iofrcwe: a‘%igkt ofag of [8048] I{Eexgnoéc;}ﬁﬁmsmo

I on per |nstoarre
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tissue, Conprising adm nistering androst enedi one,
dﬁydr@&tsmseaibﬁaammdtmm-enﬁm -diol or compounds transformed

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-3a,17 B-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, an_d'rostanedioné, testosterone, dihydrotestosterone, 5o.-
androstane-3a,17B-diol or compounds transformed into these, in a subject or

patient in need of said treatment.
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di hydr ot est ost erone, 5a-androstane-3a, 171 3-di ol or

conpounds transfornmed into these, in a subject or

patient in need of said treatnent. [0027] In another

enbodi nent, the invention pertains to a nmethod of

treating or reducing the risk of acquiring winkles,

conprising adm nistering androstenedi one,
[0G28dIr ostlarrdilenembiodBnanst tieomyenihirhpettatest o stethianef, treating or

a- apdrosta 3a, 17(3-diol or co ounds transforned
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androS@héBdiie. Qestcﬂs(i)é}g&] |d‘h@1?f@¥e|§§;ste%'ﬂ%°d'DHBaBHrosialﬁg 3a.17B-diol or

invention pertains to a method of treating o
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adm ni st eri ng androst enedi one. androst anedi one.
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‘compbgtidmre g6ntaining thel barﬂﬁioeﬁlé m&nheﬂt“ it phefladefiti&adldacceptable

treatnent 5 [0029] In another aspect, the invention
d‘BP&%PH%g“?%plcal phar maceuti cal conpositions
cont ai ni ng the androgens together with

[O@*(gr MBCR U CRIHoMi RGH SRE ?F{]LQHSOQIIJ BemLs or carriers.
In one enbodi nent. the precursor is DHEA

% --) 1] in another enbodinent., the androgen is
[003t ost Erasnthes embpeimtast.ilymandregen B0esiestuont orgils derigniaves
aspect, the invention provides use of an effective

amount 5 of,.gndr 89)%?% Cﬁ%r&j‘?l%tr qdr. ﬁoc'n grfm a?e(]? Le anwnt erc%w amount

t he androgen Ts sele ron1 consi s

ofafhdehichwdoopesitastertonec( Sdicraindhoshaneesil H{ SH&hed from 111. aroup
-3-one) . 5u-androstane-3u. 1713-dio] and precursors
CogFisiHe 96 P‘ﬁ‘@‘lﬁ‘éﬁql@éﬁu?‘hct( AW engrosgedbednEnne f oto-androstane-3c,

ng or redu Jikel i hood of acquiring skin
1-731-(§'((%ases Lu'lr(mggt ef%ﬁédnﬁﬁaﬁﬁﬁﬁhO? ign %?Bﬂ%ﬂey“‘d“W’O‘
re®GGR! dh dile®inad®t drec QERREL skif NEiséRYEHuL Ofh RILOVEISRE androgen
use of an effective anount of at |east one sex
dediciengy-d precursor selected fromthe group consisting
of dehvdroepi andr ost er one.

dehydr O%@L@rﬁ LORY Qﬁ(qp% aQ‘S%L:&attﬁe 11%'}%1?1{ ?)gcg\l'f&sé Elshsegie 91( effactive
in the manufacture a nmedi camen reating or

am@ohucif g edre drickedxi siooit pfecaeoui wlecogdafrsisi the oroup consisting of

dehydroepiandrosterone. dehvdroeoiandrosterone-sulfate. and prodrugs thereof in the

manufacture of a medicament for treating or reducing the likelinood of acquiring a skin

discase selected from cellulite and loss of elastic fibers.

According to vet another aspect. the invention provides use of an effective
amount of at least one androgen selected from the group consisting of
dihvdrotestosterone (3ci-androstane-17(3-0i-3-one), Sc-androstane-3¢, 17f-diol and
prodrugs thereof in the manufacture of a medicament for treating or .reducing the

likelihood ol acquiring wrinkles and cellulite or loss of elastic fibers.

According to one aspect. the invention provides use of an effective amount
of at least one androgen selected from the group consisting of dihvdrotestosterone (3c:-

androstane-17(-01-3-one), Su-androstane-3c. 17f-diol and prodrugs thereof in the
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20 di sease selected fromcellulite and | oss of elastic
fibers. According to vet another aspect. the invention
provi des use of an effective anobunt of at |east one
androgen sel ected fromthe group consisting of
di hvdr ot est ost erone (5a- andrgstane 17(')-o0.1 -one).
5a- androst ane-3a. 1713-di ol "and prodrugs thereof in
mah 08RO T aGhetiCarddn FonBeim@n@Mvedhi@ng tifceRlkdiMBo®b! acquiring skin
reducing the 25 likelihood of acquiring ~, w.inkles
argpliy @ebsudficodagm. | oss of ' el astic fibers. Accordlng to
one aspect t he |nvent|on provi des use of an effective
anmount i drgge t ety
group conS| s%‘lr ntga% [ hv@aQ tg]gt {)Ilg @rog]né%qgeg (UIL T etfective
and 08 hadeydnélor plodrugd NBgreoariameln aké aﬁ@m@&h i@l dom the
and prodrugs thereof in the 10 manufacture of a
CroHId¢aIEng of dhh‘tdi@létfpﬁ@m@? ( P@@uém‘i@ntﬂébtqlwe@nehowa@qlm@tanc-
1(}1, gggﬁir I ngnfisf)gelscgésg?st (gfttﬁ % IHV%C gﬁgtﬁ&clrubev?tde%eglgax'%g%tof[)gttegmﬁ or
re@fcir2C tthe ElikeBRBONt ofORequAMELT 0GR SiMasHr AdE UGS abhedl@ed . androgen
wherein the androgen |s selected fromthe 5 group
defoigsixst i ng of di hvdr ot est ost erone Qu- andr osi ane-17U-0
-one). 5u-androstane Y.. 17fl-dio.l and precursors of
these | RecdfithMBUNE AGHMT alin BrdSEHEIERE lsd O aed HIERLL0Gmoun
or reducing the Trkeli acquiring skin disea
ofdue leastagas: r&l\atsedoidnqifdagﬂ;br stéddted efivary. tiAC coowi rtg)ntlstmu of
one aspect, the invention provides use of an effegtlve
del Ky QRRIANQOSIEIoNgs dPhyLEePHRETEIORG BBl P egfdigs thereof in the

m%ﬁL&ﬁ&%%tf AR DG FAUR AR08 SdduBGoe (R likelinood of acquiring joss of
roeplan r ost er one.

elgehyideoapiagndewst er one- sul fate, and prodrugs thereof’

in the nanufacture of a nedi canent for treating or
reduci n the

fibers i %roﬁgt foelai{ltl;lt?ﬂc%s(g)lgataﬁ% iy egtgor{ ﬁé(}w(?es 0 t ?1“ Gffective

arhWAE K 120 Neddl ONd deSserd pfecartoettieckd om Lk awap rtbn@ttmo of 3-

at | east one sex steroid precursor selected fromthe
allgimm-pkctfnsu7btdlwg apd progindrsgberepbin Bienamiracgurgiod a| mqh@amcnt for
r.od rugs t her

PR ARt T et e RO HaRibede STk R e rour
cdhsBkhPoflhvsigREe @8LRGlR mbst HO BlabhefigFroup

[0032] As used herein. an androgen is a compound (or one of its metaboiites)
having a Ki vaiue for the human androgen receptor oi less than about 2x10™°M 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 beiow [0
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 1s

susceptible 1o acquiring such disease.



consisting of winkles, cellulite or loss of elastic
fibers. [0032] As used herein. an androgen is a ) ~
WO 20PSGNd (or one of its netaboiites) 20 haRGICAROR§/001652
val ue for the human androgen receptor of |ess than
about 2x 10-M and an androgen receptor-nedi ated
{nhibitor, effect. on the gro-vwt f human: breast
W@Eoei - FRCoBL Whee) ethjRvise Palchehienprefersd Aasageapfidhe

) ion o'" 10, n nol es per .liter or
actibe ST THORCRPrs &0 BRRES BSREAI Vf dhe
inv@aRangsidedticAr f(GCHERN thogh ' il

provi si onal applicati oﬁﬁg%lgaéint itl %?@%?Eﬂ%&k%@%s&@ The
dodegefari exahiantivefcommahiednt dismissed hyfeifi ié etk Qimdvgustless of

30. 2004, application 60/606.174. 100331 A patient in
the,disgass beipgdterind (oF obtherdisenrse ghesedileliood oforrset isdfeing
redy er(%,l')ven di sease i s one who has either been di agnosed

Wit/ such di sease or one who is susceptible to

acqui ring such di sease. WD 2006/ 047859

PCT/ CA2005/ 001652 11 [0034] Except where otherw se

[06354t ed, BExeepr efienr sithetioBagted ot Weher@CippReROABRYBSISext,
(concentrations and nodes of adm nistration) of the

dospgesnthespini stefefenioi cubightr oboadiivehecapeotids amdaffected by

B RBGut eheBiEbEs huenly ol & athes iagandirets sbpough
. s ' i .

o RS PR SRR R) 90508 A1 SRR AP St

hebziae pindesagd Rexrmi s"péc.faﬂfyet@Fﬂfal YORhElaaRpar ?g,@, IofiBA) cream,

.context, dosages herein refer to weight of active
oiripngrguat shenldfd)e comandnyly péeal imcthet phatmeaceitighbihdustry is
diluents, carriers or other ingredients, although _
APPHRIRTIAS JiOF | URaneTeRy ra Ei termse exepientt) Ydilupnt] e cazrier”

. i 1e] . herein, sa orm )
SRR FIBCENARES NS e RS AR A Togarmer wie
activaintBeticdis iMsuth KB3adeqr®B i) s Bt Meor example, typical
: phar maceutical industry is appropri atg for use .
crémme peneaaiing hegearer preseexativEse ot "the” Hké uaay "be @hcluded for

n _C a | er n )
toplca_{ {ormulatlons.

[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. Alterﬂaﬁvely, 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.



i ncl ude such nonactive ingredients as are typically
i ncl uded, together with active ingredients in such
WO 20694 e f orms in the industry. For exanple, tBGi/Ca005/001652
cream penetrating agent, preservatives, or the like
may be included for topicgl fornulations. [0036] All
of the active ingredients used in any of the therapies

di scussed BEFH DESOR P TONOF Ji18H DRAWENGSceut i cal
conpositions which also include one or nore of the

other  active ingredients. Alternatively, they my
each be adm nistered separately but sufficiently

[00s7rul t angpifel 1 dHdWs He ddvApafisPAt beRedty @hiléahhd fedRale
. el evated bl ood | evel s or othérw se enjoys the

madeseedorsal skireddl) Reraffire sectionseof nyrusdi dorsal glan stained with
strategies). sinultaneoysly. In one._prefe
i Qn%

: A € .
hemmsoailFeand epsiiha) ilpvER Rct fopleer "f‘lé,gome%rar%%the

B el T TH RS 48, B, LB SRR, B Sayer o
hy%&%&%@?gg%@%ta&%eﬁ&é,z':dpﬁ%ﬁ?dlg\'ag: albbkin the telogen

37] Figure 1 shows the conparison between
phB ewhild the Tipdderpiis ¢ ddekad irs kbmpatidpn Rarthkfinale, and the
sections of nouse dorsal skin stained with .
demariniorgtrioneing) éd&mGLRS the haie fpHiclkest ot male jarg 4 late

o &) B SR b G e s
BT o 25400 DS bmpald () £ e flice

(I-tl??PSQﬁé Bag 4 $00 hitkeB)i Coegapabh Seween thglen@hd femate total
the dermis is narrower. c) After GDX, the hair

siinlthickhess af weHesnthleetharkaess of aneh skimalgear (ehidermishelermis
T e WAL, e e
B A, b LA W perr o o
Gﬁ% grrrltaya'é%ﬁ%?;, as,¥ebl 88 UIoX! KkReenfbl egsin&H-Rramer

piderms, derms
multiple-range-test). "

[0038] Figur-e 2 showé the expressidn of androgen receptor (AR) in
the epiderm_is 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. bj in the intact female, most of epidermal nuclei are labeled but the
Iébehng 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 (g)
and females (h) received Ep, weak AR labeling was detected in some nuclei.

Similar to DHT treatment, when GDX males (i) and females (j) received

DHEA, a strong labeling was detected in most of the epidermal nuclei. Scale

bar =20 pm.



and hypoderm s) in intact and GDX animals and in GDX
animals treated wth DHF E2 or DHEA. Val ues are
WO 2006448 ¥ed as means SEM "p<0.0-5 vs. GDX nFECA2005/001652
control; ++p<0.01 vs. GDX femal e control
(Duncan-Kraner nultiple-yange-test). [0038] Figure 2
- shows the expression of androgen receptor (AR) in the

[00301 der mi Figfrendbuseal dignaal 4 shiow aAbomparisoundf tthe lface skin
exclu5|velé localized in the nuclei. a) in the intact

treatg e wigh J? érgghteﬁm ofiibp dfacel er unitpated (lef§ side ohdhe

o 6t B, TU P P T oLl Fob i pres
I

B e a2 bl g, 69010 e g

wddRX male (e) and fermle (f) mce were treated with

DHT, strong AR | abeling was observed in nbost of the
nucl ei of epidermal cells. Wien GDX males (g) and

| 2oms REEATFED SR ERS QF R IR TAN O

males (i) and females (j) received DHEA a strong
| abel i ng was detected in nost of the epidermal nuclei.

R85 e RO M R
e T v L i

toBeCHR hiae &oﬁ@oﬁﬂéﬂ& 0ffthé hieres! kisdtoprove@sd aimhjod stifert for
were applied on the forehead and on the right side of

skithgesistencelunchgling a westible NHTANLHD @E&@Nomwmmdw[zm

m%%-ygmg}elé%gloépl The res se‘mgggggg[glgrf thaAt reatment

ey, g 3‘*"*‘11@ q%%@n%ﬁf‘n%ﬁ?ﬂ%‘?“@ﬁﬁl Sopihy Hfdermis
is %@Kéﬂﬁﬁnﬁlé&aﬂﬁfs BSO4RTHY lexpRiininkihe 1588b66@&G®f androgens in

including a p033|ble role in the formation of
thermnnlel dgring\m 3-week treatment 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 mcv)usel 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



increase in dermal thickness was observed after DHT
and DHEA treatnent in GDX females, (Fig 1) while,
WO 2914941851 | experinental conditions, the der nmPFET/¢A2005/001652
thicker in males, thus possibly explaining the |ack of
effect of androgens in the male during a 3-week
treatnment period. Striking gender differences are
phageacdutidal eottypositiEmynsorefpreferably lzativeahd),1 and d0% DHEA or

providing further simlarities wth hyman sKki )
5-dibhendrieteieen|0.1% g8} 3 %nPr ATyaRdqges- Altrmatiain e qetive

. androgens coul d be. heneficial for e, reduci.n

ingHEGHTY AL B8 FIEFGL BTED A RRSTISTE At PR GOR g

o u d t | QRHCHS A PY Patent

me@‘?a%ﬁ’l z‘ﬁreg%rr%lpg%o o%](f cg‘%as g????%eﬁtdg’ée%gtf\%e%ﬁml es aren

N&ogzdgmal es in the different nouse skin |ayers and
appendages. Moreover, the specific and differenti al

rol e of androgens and estrogens at different sites has
b id ified il I di /i.d f
(02651 on o NEREACHEHHESADY" SRUTEGLCEPT EReVR ST or the
. t in t .enj is._ 10042] .. i . . .
R ESHRE R 4P A o A B s which i

c b vaith HurReh QkADHe houc% Buiv@igbarrieb até kAol in the
t total weight of the WD 2006/ 047859

arPGRAGAZRAE B &E2notllimited riodlegel T and fpexilibasa, Sepreare -

~preferably between 0.1 and 10% DHEA o -di ol an
coameeciallp. aw&mefse‘/ogf/oﬁl%ﬁlaha?eo@éfﬁﬂa{&et t@%‘l Canada

t he i ve ingredient. aced.icnt o o :
LB o PSR S0 BS REaP B6E, K  Ke a o
j IGUHOIAUR 687 SYRR @PriéMRSSef@hblyobhd)id Which the
S'ﬁ.ﬁ@@ntg(z)’%l.so 749322. [0043] 1V\b‘1e§§rfeor r"rulygt ed as an
a@tivdl MeRkedient(spnis gate)orsobuttamaor atfident | feeyperbire at the
active conpound is adm xed with a suitable carrier
codnientraition obmptive ihgredient Hwptals yheth oFhengawaer should have

Sujtable carriers are kngwn jin the anrt _and.nclu .
SEC R RG] et sietel SR Cpedlikia, Bk gkin or

n§tidosa 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-
3p,17p-diol (available from Steraloids, Wilton, New Hampshire USA).



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

] axal Canada Limted Conmpany. O her L < <
woz@(ggquzﬁgs can be found in Koller and Buri, Z‘%&IJ.;/%‘EO%D/OOMﬂ
Pharma 3(2), 115-124, 1987. The carrier is preferably

one in which the active i hyredient(s) is (are)
sol.ubl e at, anhi ent te&gerature, at the concentrati 02317

[O%ﬂfg’] act i véOnngEhedi RRfeITheex StehidgpPTerHESE P ArAAORtsae
iy Gafibla ForlumbE SR CoRaBE LI DRV ORI ot

conposi tion has been applied, w thout running or
evaporating for a time period sufficient to permt

[0848)st ant i @he perfeédried | arirogent bie the dnvesidon o Bragohgen (5o-
through the l'ocalized area of skin or nmucosa to cause

argirdgtsne dFBeoldd-one,cCRHBf fweailablhmorabigrea-AldrichpCenada Ltd,

rj.xture of several conponents, e.qg.

(D%th Bére.eAnadaaccept abl e sol vents and a thi ckeni ng
agent. A m xture of organic and inorganic solvents can
aid hydrophylic and |ipophylic solubility, e.g. water

[o[e%vg an al Aﬁbﬂ{erzgs&@be@éd ehdasedn aNAndreC¥] 8nel @ny&ifing 1%

S

44] Preferre ex steroidcprecursors'are _

ofdiebipdtarent dan diadiotr water, (BrEFY)ol(WPaNFakHopréppnmyristate and

Diosynth Inc., Chicago, I|llinois, USA), 5-androsten-
0.3(M, sq¢nun; ydioxids, | @Ml @veilaRlestrom wlvay Riarmsn, Magdham,
OH??S_}EIE re USA). WD 2006/ 047859 PCT/ CA2005/ 001652 15

B I ot her preferred sex steroid precursor is

4- androstene-3,17- dione, available from Signma-Aldrich

Canada Ltd, QGakvill, Ontario, Canada. [0046] One

[oougf err edom@gpnw@me@faﬂdregm\femeymnﬁs aStianoiks oadfdderm, a
androst ane-17(3-ol -3-one, DHT), available from
p@&ichmaomiaimingh 182naeg bt d24.3 0k ofi tetAstarone, aumidahle from

0047]. ther preferred .apdrogen-is droGel a gel

L WP&‘;WA&%IE&U‘ ﬁ‘F"ll@Q?Eg?leE?&?g’g?'nrt% ol, water,
Car bopol 980 NF, isopropyl nyristate and 0.1 M sodi um
hydr oxi de, and avail abl e from Sol vay Pharnma, Markham

'[0049] - Other esters of testosterone (testosterone undecanoate,
available from Organon Canada Ltd., Scarborough, Ontario, Canada, undér
the name andriol, testosterone enanthate, available from Theramed
Corporation, Mississauga, Ontario, Canada under the name 'Delatestryl,
testosterone cypionate available from Pfizer Calnada,' Kirland, Canada under
the name Depo-testosterone (cypioﬁate) or from Sabex, 2002 Inc,
Boucherville, Qc, Canada under the name testosterone cypibnate 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—Durabo]iﬁ), methyltestosterone
available from sigma-Aldrich Canada Ltd., Oakvill, Ontario, Canada are also

preferred.



Ontario, Canada [0048] One preferred androgen for
system c action is Androderm a patch containing 12,2
WO 24p9/0418524. 3 ng of testosterone, avail abl e fr &@QI/CA2005/001652
Laboratoires Paladin Inc., Mntreal, Quebec, Canada.
[0049] O her esters of tegtosterone (testosterone
undecanoate, available from Or-anon Canada Ltd.,

[005Gar bor 0GR, 416Ht BFdferrefahat dhe UindRbgeh e NBerendnesthnd-3c,
t estost erone enant hate, avail able from Ther aned

17F°aidiorad Berandvossiresaigdiontiarth cgvatiabbe framdsigntehdldrich
name Del atestryl, testosterone cypionate avail able '
Cahadml /. @ekvith Onidsio, Kanpdsmd, Canada under the name

Depo- t.est ost erone (cypi onate) or from Sabex, 2002
Inc., Boucherville, Q, Canada under the nane

[ooﬁﬁféf”t *fa8 gqr‘ék/&h%’c[l‘ Bt $hBIsEE bieRBid HRraRdoad Hibioges is

nan one nor testoster ) and esters

forkR@REHDI8NEn dEEaREIE & edVairtaibies fI.oneo010%n ofacmtslicichpric
Scar borough Ontario Canada under the nane .

triglyceriter (Aroben ) M-flt HY 1toe2d osele henglengygivcal| 20 fodd% of
_sigma- Al drjch Canad d., QGakvill, ari nada,

diehglegeglycopr éﬂ@p@@t&h 20075/ oﬁ%%@u i/ o&gbog?’ooi@éz of
1 0050] Ik~ | sa_prefer t t

Cyggqrgﬁfg‘\,\%c]ﬂeaﬂ%qxg a’éofc'%%_%ogl f.gﬁca _2'3/9t0f Hé%z?’[‘ d{RBRD aAHL1.0 to

- %?%ﬁﬁﬁ > 716H ; avai l able from'
5@?8%9 [ Cﬁpﬁ%ﬁlgﬁ%&{(ﬁu&@ggw [, Ontario, Canada.

[0051] It is preferred that the sex steroid precursor
or the androgen is fornul ated as an aIcholic

[06&3t ai ni Ay is. 8lspo prefayrest: thalpte i 1exc &fP Precmgs%'r or the
a.r{ﬁrbgl%r?{ ?sef’g% d %@%’éﬁ%%)eag?rl\éagf %qrﬁ%f%fn%gﬁzfggO %g&r%ﬂrfag{}ﬁlﬁletMC_one
B 307 el By O gt b . o
CEeR%1 Gorbidae% Y5 apyl.5% bl Eamedlgid BeeD.0MRp. 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 steroid
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 cream containing 0.1 to 10% of sex steroid
‘prec_ursor or androgen, 2 to 10 % of Cetyl alcohol, 5 to 10% Cetyl Esters Wax,

' 0.25 to 0.5 % of Phenylethyl 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



[0052] It is also preferred that the sex steroid:
‘wo BbGRygLp0r or the androgen is formulated as ﬁﬁ{ﬁk/oomsz
cont ailganl ng 2.0 to 4.0% of Lauryl net hi cone cl?)%]ngO ,
5.0 to 7.0% Cycl onet hicone, 2.0 to 4. 0% of m neral
oil, 6.0 to 8.0%of Cetedryl isononoate, 0.5 to 1.5%

SRR koo RS 450 %é%@&fé%is%ferﬁ?%%b?%ﬁ%ra&ﬁgi t0 6% of
L R e R R B 72 i v

precursor or androgen. [0053] It is also preferred
that the sex steroid precursor. or the androgen is
[000F]nul at elt &8s adscc meefervwhtthiahi thy 6ex steroidvprdcugesr or the

steroid _precursor or androgen, 10 to 25% ?f .
arrogen iy forgated tpriqyaby StFagion asg rapsile gpptaiping 10 to

0 2.0% of Benzyl alcohol..20 to 40 % of Ethanol 95%
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[0966f 0i d Phecursarmay aludinahede varibos d@dives cGetylonly used
~alcohol, 5 to 10% Cetyl Esters \Wax 0.25 to 0.5 % of
inpRisvigieathgnd dptienp rndoveld krpwa dn thaicpemetis angomeglicg arts.
% of te 20 to 40 % of -dyceraol, .0 to 10.0%.0f .
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[005§] It is also preferred that the sex steroid
precursor or the androgen is fornulated for oral
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sbiirh NevEleseeDHE ANt AREicAIN ahtls espdcdllye%a6RIter the patient's
fragrances, antioxidants, perfunes, gelling agents,
ovhradkmspogse 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




agents such as carboxynet hyl cel | ul ose, surfactants,
stabilizers, enollients, coloring agents and ot her
WO 2806/1478%0 agents may be present. [0057] Pref erREl/¢A2005/001652

attending clinician will, especially at the beginning
of treatnent, nonitor an iugdividual patient's overal
response and serumlevels of DHEA or androgen and,

Exaafydeilal |y, nonitor the patient's overall response to
treatnment, adjusting dosages as necessary where a
‘given patients' netabolismor reaction to treatnent
is atypical. [0058] Typical dose for topica

Matbrdls ahdavlietiiodsf sex steroid precursor or androgen
is 5 ng to 200 ng of active ingredient per day, per 50
kg of bod% wei ght, preferably 20 to 60 ng per day. If

nis chosen, 10 to 100 ng active

|ngred|ent shoul d be admi ni stered once daily per 50
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s penrout e e
ﬁ)@ﬁkp @(?}r Fﬁl‘r?zg ekl EAI%P%A 19 'Haﬁl@reaéﬁﬁﬁ@ﬁa@&i/ orally as a

three is dail
L@iﬁhgioﬂ fraerd ahethlyicellsildse aﬂdrﬁ%sethamd)lntcﬂ tl48/oammals of the
net hyl cel | ul ose and 5% et hanol 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 of 'DHEA 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 route, it
was injected subéutaneously. To determine the DHT .dose, a preliminary

dose-range study was performed (see supplementary online material, online

Table 51).

Tissue processing

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

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



appropriate groups. Animals of intact and GDX control
were treated wth the vehicle alone durin
Wozgéll(zﬂg?%gri od. Six hours after the |ast treat'FFE%FA%QF/POI6:’2
animal s were sacrificed. [0060] The oral doses of DHEA
were sel ected based upon!previ ous publlshed studi es
(Labrie et al, 1996; Labrie et al, 2003b). Thus, the
wwemrheédedphygamfo@ bl@lckfoltﬁm;e whinhl 418l peetiansr weme CHE and

rm)n -sensitive 0

roRBRCS et B e Rt OF 4he BEin, RS Bed o8 e Whdlf agunt
oL 8 LBAE PR 5 AR, H04he-BRPTLIRS a0l e

ora route I nject’ed “su aneo
determ ne the DHT dose a prelimnary dose range

ormed (see suppl enmentary online
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After shaving the long hair, the dorsal skin was

ex0| sed, _fl attened and i medi at el y imrersed in 100/?
[0863]f er ed Pdsn the. lights aHprascops, 2@@?@#9@9@@8 were performed
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nmount technique as described (Badertscher JA,
thlcﬂé&ss Stwvaisn riecimed |, frébn  2@+30) . bSkie tohisedamess granulosum

anal ysi s [ 0062] Under t he ll%tytg m cr oscope,
(erelasling AEATEMGOTREWEY fEheReds dﬁrgmﬂhté’mrwwhp@eance
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0 stratum gran excl udi ng stratum corneum
maﬁﬁﬁ;dahﬁo&ﬂ mal thickness was the distance betvveen
the epiderms and the hypoderms. Finally, the
hypoder mal thi ckness was neasured as the distance

Iﬁ%ﬂm{is{%eﬁs@ys and the

{0063} Paraffin sections were depatrafﬁnized and rehydrated.
Endogenous peroxidase activity was eliminated by preincubation in 3% H20O»
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 Franeisco, CA, USA) and
Vectastain Elite ABC Kit (Vector Laboratories, Inc. Burlingame, CA, USA) '
were used for AR, and lKi-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.



panni cul us car nosus. | nmunohi stochem stry [0063]
Paraffin sections were deparaffinized and rehydrated.
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m croscope nonitoring, diam nobenzidine was used as
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m%&.the different skin layers are clearly seen (Figs

and 1B). In fact, the major difference is that the
dernmis 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 aﬁer

DHEA treatment (p<0.05).

{0067] As indicated by the number of Ki-67-posiﬁve basal cells, cell
?roliferation was found to be higher in intact females (11.8 + 0.7 vs 9.3 £ 04,
p<0.05), thus indicating a génder 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 foun'a 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 2c, 2d). When GDX animals
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andpfecnade) (Fig=0s 21, As2j).ndi cat ed by the number of
" Ki-67-positive basal cells, cell proliferation was
found to be higher in intact females (11.8 0.7 vs 9.3
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decreased in nmale epidermal. cells to a level sinmlar
statistichBY signifieant. OnlyFig GI2X, feRdies, \WEA' &K RHIEYaltseaWifents
12006/ 047859 PCT/ CA2005/ 001652 21 received DHI or
sighifisaniy dnergaspdarlessgt dhicknesswa 48k Gr<tll)i and e (v<0.05),

nal es 1gamdfemales(Figs 2e, 2i, 2f, 2j). Derms _
re E%%’é’]eﬁ‘n intact animals, the dernmis was 190% t hi cker

in the male conpared to the female (p<0.01).. After

GDX,, the femal e dermal thickness increased by 22%
Hypedermis while the 7% decrease in the male was not
statistically significant. Only in GDX femal es, DHT

and DHEA treatnents significantly increased dernal

[00A%lc knes sThy hypadepmis m1Yheaindact Jemalscwagsibout 11-fold thicker
thragsge. tei \Jgr?allg (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, E; or DHEA markedly decreased hypodermal thickﬁess 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.
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than in the mal e (p<0.01).

[0069] The hypodermis in the intact femal e
after GDX,

was about 11-fold thicker

Hypoder m s
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Example 2

" Protocol ERC-202

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

trial of 15 subjects per arm. The study was divided into two phases, a

screening period and a treatment period of 13 weeks.

Subjects and treatment .

[0071] | After written informed consent was obfained, 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), 0.3m! on the ﬁpper 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. |
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PHARMACEUTICAL COMPOSITION EXAMPLES

[0074] Set forth below, by way of example and not of limitation, are
-several topical pharmaceutical compositions utilizing preferred active. sex
steroid precursor DHEA, preferred androgens. The concentration of active
ingredient may be varied over a wide range as discussed herein. 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
Emulsifying Wax, NF 18.0
Light mineral oil, NF 12.0
Benzy! alcohol ' 1.0
Ethanol 95% USP 34.0 .

Purified water, USP | 34.0
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Example C.

Topical cream

Cream 0.3% DHEA (Formulahon No 0759-0435)

Ingredient 1 Weight %
i (by weight of total compos1t10n)
Laurylmethicone copolyol (DC 3.0
Emulsifier 10)
Cyclometicone (Mirasil CM5) 6.0
Marcol 82 3.0
_ Cetearyl isononoate (Cetiol SN) 70
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




- steroid precursor DHEA, preferred androgens. The

concentration of active ingredient may be varied over.
WO 206( 89 r ange as di scussed herein. The anpuntRCT/Gif05/001652
- types of other ingredients that nay be included are

wel | known in the art. BExanple A Topical cream

I ngredi ent Weight (by weight of total conposition)

DHEA -1.0 Emul sifying Vxample D8. 0 Li ght nineral oil,

NF 12.0 Benzyl alcohol 1.0 Ethanol 95 '/'O USP 34.0

Purified water, USP 34Topiwd creawy 047859

b 104 Dy aCrean Dy 0a SR GrvselRaBafib Pbo SURAT, O e

| veight (Imgredieght of total| conpositi Waight % B
Laur yl met hi cone copol yol ({DEb3.weif hﬁbéitcﬁﬁaépon@osmon)
Deck-PnRithi@Re oPbrRI(DCCME) 6.0 Marcol3.82 3.0
(E,.:,e? ;eir ?@hﬁ?ﬁmt e (Cetial SN) 7.0 Bumulgin B2 1.0

Cyclomeéticone (Mirasil CMD5) 10.0
' Primol 352 3.0
Cetearyl isononoate (Cetiol SN) 7.0
~ Eumulgin B2 10

B.H.T ‘ 0.1.

Propylene Glycol - 49.60
DHEA, GMP - 03

Water, UST? 20.00
Magnesium sulfate, 7 H20 1.0

Absolute ethanol USP " 50
Total: 100.0




Propyl ene G ycol 58.4 DHEA, GW 0.1 Water, USP 15.4
jum sul fate, 7 H20 1.0 Absol ute ethanol USP 5.0
wo %6?(21‘?%9100. 0 Exanple C . Topical cream Cr eakfy GCAZH05/001652
" DHEA (Forrmul ation No 0759-0435) Ingredient Wight %
(by wei ght of total con‘po§j(ti on) Lauryl met hi cone
copol yol (DC 3.0 Enulsifier 10) Cycloneticone (Mrasil
CVb) 6.0 Marcol 82 3. (CExabapbkaEvl isononoate Ceti ol
SN) 7.0 Eumulgin B2 1.0 B.H T 0.1 Propylene dycol

58. 4 DHEA, GWP 0.3 WAk@gicalgspams. 2 Magnesi um

100.0 o Suber oreaBeRminsieo NeY 558 S anpt ¢

Ingredient Weight %
_ (by weight of total composition)
- Laurylmethicone copolyol (DC 3.0
Emulsifier 10) -
Cyclometicone (Mirasil CM5) 6.0
Mazrcol 82 3.0
Cetearyl isononoate (Cetiol SN) 7.0
Eumulgin B2 1.0
B.H.T 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



Topi cal cream Cream 0. 3% DHEA (Fornmul ati on No
0759-0484) Ingredient Wight (by weight of total

WO 2006(035Pt i on) Lauryl net hi cone copol yol (DC 3.RET/CA2005/001652

Emul sifier 10) Cyclonmeticone Mrasil Cvb 10.0 Pri nol
352 3.0 Cetearyl isononoate (Cetiol SN) 7.0 Eunul in
B2 1.0 B.HTO0.1 Propylgne dycol 49.60 RHEA, GW
0.3 Water, USP 20.00 Magnesiumsulfate, 7 H2O 1.0
Absol ute ethanol USP 5@ .miitd : 100. 0 WO 2006/ 047859
PCT/ CA2005/ 001652 27 Exanple E Topical cream Cream
1. 0% DHEA (For nmul ati omoPNRaDA=2n®435) | ngredient

Wei ght % (by weight of total comositi on% ,

Laur y| neCfeaeobs%s OFSEAdForpalaion Nadsd-12-3/5%)0)

si ]l CMNMB) 60
Ingredient I Weight %
(by weight of total composition)
Laurylmethicone copolyol (DC : 3.0
Emulsifier 10) : |
Cyclometicone (Mirasil CM5) _ 5.0
Primol 352 3.0
Cetearyl isononoate (Cetiol SN) . 7.0
Eumulgin B2 ' 1.0.
B.HLT S 0.090
Propylene Glycol 1 45.41
ethanol USP 14.0
DHEA, GMP : 1.5
_ Water, USP 14.0
Magnesium sulfate, 7 H20 065
ethanol USP _ 5.35
Total: 100.0




Marcol 82 3.0 Cetearyl isononoate (Cetiol SN) 7.0
nBZlO BHTO0.1 Propylene dyco _ _

wo 2@&@9 GNM 1.0 Water, USP 14.5 Magnesi um sd"?‘g{%?""a/"‘"“z

H20 1.0 Absol ute ethanol USP 5.0 Total: 100.0 WO

2006/ 047859 PCT/ CA2005/ 001652 28 Exanple F Topi cal

cream Cream 1. 5% DHEA (Fornmul ati on No 484-12-1.5%

I ngredi ent Wei ght % (by w&i ght of total conposition)

Lauryl met hi cone copol %%DC{?BGO Emul sifier 10) C -

cl ometi cone (Mrasil Prinol 352 3.0

Cetearyl isononoate ( ti.ol I\% 7.0 Eumulgin B2 1.0

B.H T 0.090 Propyl ene ‘Bﬁ’ 2B 41 ‘et hanol . USP 14. 0

DHEA,  GVR-fean 1.5% DHEA (Formulation No 435-3-1.5%)

Ingredient ! - Weight % !
(by weight of total composition)
Laurylmethicone copolyol (DC 3.0
Emulsifier 10) '
Cyclometicone (Mirasil CM5) 6.0
Primol 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: - 100.0



Water, USP 14.0 Magnesium sulfate, 7 H20 | 0, 65
et hanol USP 5.35 Total: 100.0 WO 2006/ 047859

WO 2006/PAT8A2005/ 001652 -)q Exanple G Topi cal crREEACAI0EE(AQ1652

1. 5% DHEA (Formul ati on No 435-3-1.5% | ngredi ent

Wei ght % (by wei ght of total com osition)

Lauryl net hi cone copolyol (DC 3.0 Enmulsifier 10)
Cycloneticone ivlirasil C¢p) 6.0 Prinol 352 3.0
Cetearyl isononoate (Cetiol SN 7.0 Eunulgin B2 1.0
B.H. T 0.090 Propyl ene &¥ample g 41 DHEA, QWP 1.5
Water, USP 14.0 Magnesium.sulfate, 7 H20 1.0 et hanol
USP 5.0 Total: 100.0 159 $EFYE7859 PCT/ CA2005/ 001652
30 Exanple H '

Cream 1.5% DHEA (Formulation No 47-1.5%)

Ingredient Weight %
' (by weight of total composition)
Laurylmethicone copolyol (DC | 3.0
Emulsifier 10)
Cyclometicone 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 - 1.5
Water, USP ' .. 15.0
Magnesium sulfate, 7 H20 - 0.65
ethanol USP ' 5.25

Total: 100.0



Topi cal cream Cream 1. 5% DHEA (Formul ati on No 47-1.5%
| ngr edi ent \\éi ght % (by wei ght of total conposition)
WO D06 A5ket hi cone copol yol (DC 3.0 Enul sifier PRIYCA2005/001652
Cycloneticone 5.0 Mneral oil 3.0 2-eth | hexvl
Stearate 10.0 Cutina E24 1.0 B.H T 0.090 Propylene
G ycol 45.51 | ethanol USP 10.0 RHEA, GW 1.5 Water,
USP 15.0 Magnesium sul fate, 7 H20O 0.65 ethanol USP
5.25 Total: 100.0 WO 2@&86mpleé859 PCT/ CA2005/ 001652

31 Exanple | Topical cream Cream 2. 0% DHEA

(Formul ati on No 0759- 04@gixal dregmedi ent Wi ght % ( by
wei ght - of total comosition) Laurvl methicone copol yol
(DC 3.0 Enulsifier 10 '

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

Ingredient Weight %
| (by weight of total composition)
Laurylmethicone copolyol (DC .30 |
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 . 2.0
Water, USP 13.5
Magnesium sulfate, 7 H20 - 1.0
Absolute ethanol USP 5.0
Total: 100.0




Cycl oneticone (Mrasil Cvwb) 6.0 Marcol 82 3.0
Cetearvl isononoate (Cetiol SN) 7.0 Eunmul in B2

WO 2096(047859. 1 Propyl ene d ycol 58.4 DHEA, GW QCG/CW?%QOIGDZ
USP 13.5 Magnesiumsulfate, 7 H20 1.0 Absol ute
et hanol USP 5.0 Total: 100.0 WO 2006/ 047859
- PCT/ CA2005/ 001652 32 Exarrpl e J Topical cream Cream
0. 3% Test ost erone | ngredi®nt Wi ght - (by weight of
total conposition) Laurylnethicone copolyol (DC 3.0
Emul sifier 10) C cl onet Exanpld Mrasil Cvb) 10.0
Prinmol- 352 3.0 Cetearyl isononoate (Cetiol SN) 7.0
Eumul gin B2 1.0 B. H Tl'dpidal deeapyl ene d ycol 49. 60
Test osterone GW 0.3

Cream 0.3% Testosterone

Ingredient Weight %
- (by weight of total composition)
Laurylmethicone copolyol (DC 3.0
Emulsifier 10) '
Cyclometicone (Mirasil CM5) ' 10.0
Primol 352 ' 3.0
Cetearyl isononoate (Cetiol SN) 7.0
Eumulgin B2 1.0
B.H.T 0.1
Propylene Glycol 49.60
Testosterone GMP . 0.3
Water, USP ' 2000
Magnesium sulfate, 7 H20 1.0
Absolute ethanol USP - : 5.0
Total: | 100.0



WO

Water, USP 20.00. Magnesiumsulfate, 7 H2O ~I ‘1.0
Absol ute ethanol USP 5.0 Total: 100.0 WO 2006/ 047859

WRe{04e8P005/ 001652 - 33 Exanpl e K Topi cal crREHCABI06/49M652

0. 3% DHEA | ngredi ent Wi ght % (by wei ght of total
conposition) Cetvl alcohol 8.0 Mneral oil 7.0 Cetyl
Esters Wax 4.0 White Wax3$6.0 dvicervl nonostearate,
4.0 Propyl glycol nonostearate 2.0 Methyl stearate
1.0 Phen leth | al coholExampleXycerol 44.70 DHEA G\P
0.30 Water; USP 21.50 Sodi um Lauryl Sulfate 1.00
Total : 100.0 WD 2006/ OUiBSal QeAMCA2005/ 001652 . 34
Exanpl e L :

Cream 0.3% DHEA

Ingredient | Weight % * - o
(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 20
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




Topi cal cream Cream 0.3% DHT | ngredi ent Weight % (b
wei ght of total comosition) Cetyl alcohol 8.0

WO 206/0d783P oi|l 7.0 Cetvl Esters Wax 4.0 Wi t POAAKAZH0F001652

A yceryl nonostearate, 4.0 Propyl glycol nonostearate
2.0 Methyl stearate 1.0 Phenylethyl alcohol 0.5

A ycerol 44.70 DHT GW 0.30 Water, USP 21.50 Sodi um
Laurel Sulfate 1.00 Totals 100.0 WO 2006/ 047859 '
PCT/ CA2005/ 001652 35 Exanple M Topical cream Cream
0. 3% Test ost erone | ngre&ﬁa@hﬁle\ki ght % (by wei ght of

-total conposition) tyl. al cohol 8.0 Mneral oil 7.0
Cetyl Esters Wax 4. Ooerc’Pleﬁcr_eam

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 o 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




Wiite Wax 6.0 d yceryl nonostearate, 4.0 Propyl

WO q%%col_ nmonostearate 2.0 Methyl stearate 1.0 Phen leth

f48Hol 0.5 dycerol 44.70 Testosterone PPCA2Y5/001652
Water, USP 21.50 Sodium Lauryl Sulfate 1.00 Total:
100. 0 WD 2006/ 047859 PCT/ CA2005/ 001652 36 Exanple N
Topi cal gel Gel 10.0% DHEA I ngredi ent Wei ght % ( by
wei ght of total conpositiéd) DHEA 10.0
Caprylic-capric Triglyceride.5 (Neobee M 5) Hexyl ene
dycol NF 15.0 Tr anscuﬁb?mé%? @}tahyl enegl ycol 5.0
nmononet hyl et her) BenZ)fJ al. eaohal 2.0 Cycl onet hi cone
(Dow corning 345) 5.0 @Phcﬁg&eafrébsol ute) USP 56.0
Hydr oxypr opyl cel | ul ose (1500 cps) 2.0

Cream 0.3% Testosterone

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 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




(KLUCEL) Total : 100.0 WO 2006/ 047859

PCT/ CA2005/ 001652 37 Exanple O Topical gel Gel 2.0%
WO 20941047889r edi ent Wi ght % (by wei ght of total PCT/CA2005/001652

conposition) Dihydrotestosterone .2.0

Caprylic-capric Triglyceride 5.0 (Neobee M5) Hexyl ene

A ycol NF.15.0 Transcutol (diethyleneglycol 5.0

mononet hyl ether) Benzvl 3 cohol 2.0 Cyclonethi cone

(Dow corning 345) 5.0 Ethanol (absolute) USP 64.0

Hydr oxypr opyl cel | ul ose ¥xegopleds) 2.0 (KLUCEL) Tot al

: 100. 0 WO 2006/ 047859 PCT/ 05/001652 38 Exanple P

Oral Capsul es Capsul e ’ﬁ%ﬁz EA | ngredi ent '

ng/ capsul e
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) 20
(KLUCEL)

Total : 100.0




Stren h: 50 ng DHEA (mcronized) 50.0 Cellul ose,

- Mcrocrystalline 248.5 (AVI CEL 302) Magnesi um

WO 200084/8%e 1.50 Total 300.0 Exanple Q Oral G{KGANES/001652

- Capsul e 25 ng DHEA Ingredient ng/capsule Strength: 25.
nmyg DHEA (mcronized) 25.0 (House standard)
Cel lul ose, Mcrocrystallipe 273.5 (AVICEL 302) (USP)
Magnesi um Stearate (NF) 12’50 Total 300.0 [0075] The
i nvention has been described in terns of preferred
enbodi nent s. and exanpl &ample Qs not |inmted thereby.
Those of skill in the art . mAIL readily recogni ze the
broader applicability aRPi€EEE of the invention
which is limted only by the patent clains herein.
MCSLLP 39 Cainms 1. Use of an effective anmount of

androgens or prodrugscel olghgiseaf, wherein the
androgen is selected fromthe group consisting of

Ingrédidnot est.ost er one (5a- androst ane 5WIeigRt 9dl- 3- one) .

5a. -andr ost ane- 3a, 17(3- di|qbyaneight O€ Y60 tsmPosiiese
Ditfy drSestosterone - 2.0 '
Caprylic-capric 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
Hydroxypropylceliulose (1500 cps) 2.0 -
(KLUCEL) ' _ '

Total : ' ~100.0



manuf acture of a medi canent for treating or reducing
the likelihood of acquiring skin diseases due to

WO 2096/847188% at ed androgen deficiency. 2. The use PET/A28031§01652
1, wherein these skin diseases are selected fromthe
group 10 consisting of skin atrophy, |oss of
col | agen, loss of elasticggfibers, |oss of connective
tissue, cellulite and winkles. 3. Use of an
ef fective anount of at Exaagtledhe sex steroid precursor
sel ected from the group consisting of
dehydr oepi andr ost er on&ral Capsules
dehydr oepi andr ost erone-sul fate, and 15 prodrugs
thereof in the nanufacture of a medi canent for
treating or redu0| kel of acquiring a
skin di sease selec f ég 1)Eﬂgge and | oss of

el astic Ifﬂgkgg dient 4. Use off an effectlhy apspdnt of at
teast onme anarogen setectgd fronmt ! el é_&] goﬁanI ST ng

rona (54 androact

e (TY9Y lZanav ) uoLu.l\_ I JUTIT)

__of dihvdrotestostes ,
DB/ afiaicsenignd) 3a, 20 17P-diol and prodeligs thereof in
CdlhdosgMicrotrysaliie a medi qament for tr24f.%ng or
A\ﬁ@ﬂl@@ﬂ)t he |ikelihood of] acquiring winkles and

WCI I UI [_ngt?%ratIOSS of EI asu CT |Ders o. 15@seaccor di ng

T J

adm ni qt ra;IP’Fﬂ]n 25 6 : DU

at | east one androgen sel ected fron1the group

consi sting of dlhydrotestostf ége

(5a- andr ost ane- 17p- ol e andr ost ane- 3a.

17R-di ol and prodrugsééq§éfof83% the manufacture of a
medi cament for treati cing the Iikelihood of

acquiring skin atrophy or loss of collagen. 30 7. Use

according to claim3, 12 or 13 wherein the nedi canent

is for oral adnm niGipsile 2B myfLHER 40 8. Use
according to claimi1, 4 or 6 wherein the nedicanent is

for topi dagreddeimti ni stration. 9. Use mxgeapdidey to claj
1, 4 or 6 wherein the nmed| canent iSSrdngth@5aing 5
D@g%r} . 10, Use of [an effectiveyggount of
n rg qugrodrugs t hereof, wherein the
ouse )
Cellulose, M1crocrystalline ' 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.
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androgen is selected fromthe group consisting of

di hydr ot est ost erone (5a-androstane-17p- 01-3-one),

5a- androst ane-3a, 17(3-diol and precursors of theselﬁ@SLLP
t he manufacture of a 10 nedi cament for treating or

reduci ng the likelihood of ac§uiring skin di seases due

.to age- related androgen deficiency. 11. The use of
CHmasm 10, wherein the skin diseases are selected from

the group consisting of skin atrophy, |oss of

coll agen, loss of elastic fibers, |oss of connective

111 SSuBe of@hldftdcti®e abpuandf Whiidk@Sor prodrisoOthe®ddf, wherein the
ef fective anmount of at |east one sex steroid precursor
agdbeet sdefecwh frdre thgewmyp coosisiing phdibpfirotestosterone (Sa-androstane-

hydr oepi andr ost er one, : _ .
1R OB andr O ORE  ul'Ardo] adBd BTRURIGS Pheftést i the
raRufRBr 8RN AC e R froRr BRG LR HiOEhd figAIHAE 2 facquiring skin

reducing the 20 likelihood of acquiring |oss of

diseesss idoe 14 4gsrrslated andsagdnedeficier®y. Use of an effective

anount of at | east one sex steroid precursor selected
fromthe group consisting of 5-androstene-3R,

217( 3T8k Qlse ayfdclpif0d( wifrdiheheef skim didagsehane fsaletidd efror@fthe group
a nmedi cament for treating or reducing the likelihood =
copsisHpg of piap guraphykiass 9f selkegen, loss of slasie Eherpylosh ¢fpennective tissue,

ing of winkles, cellulite or |oss of
_ nggg%)l C %I ge%éé.

3. Use of an effective amount of at least one sex steroid precursor selected from
the group consisting of dehydroepiandrosterone, dehydroepiandrosterone-sulfate, and
prodrugs thereof in the manufacture of a medicament for treating or reducing the

likelihood of acquiring a skin disease selected from cellulite and loss of elastic fibers.

4. Use of an effective amount of at least one androgen selected from the group
consisting of dihydrotestosterone (5a-androstangll7ﬁ-01-3-0ne), Sa-androstane-3c.,
17p-diol and prodrugs thereof in the manufacture of a medicament for treating or

reducing the likelihood of acquiring wrinkles and cellulite or loss of elastic fibers.
5. Use according to claim 3, wherein the medicament for topical administration.

6. Use of an effective amount of at least one androgen selected from the group
consisting of dihydrotestosterone (5c.-androstane-17p-01-3-one), So-androstane-3c.,
17p-diol and proarugs thereof in the manufacture of a medicament for treating or -
reducing the likelihood of acquiring skin atrophy-or loss of collagen. |

-

7. Use according to claim 3, 12 or 13 wherein the medicament is for oral

administration.



U
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MCSLLP

40
8. Use according to claim 1, 4 or 6 wherein the medicament is for topical
administration.
9. Use according to claim 1, 4 or 6. wherein the medicament is for oral
administration.
10.  Use of an effective amount of androgens or prodrugs thereof, wherein the

_androgen is selected from the group consisting of dihydrotestosterone (So.-androstane-173-
ol-3-one), Sa-androstane-3¢., 17B-diol and precursors of these in the manufacture of a

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

related androgen deficiency.

11. 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.  Use of an effective amount of at least one sex steroid precursor selected from the
group consisting of dehydroepiandrosterone, dehydroepiandrosterone-sulfate, and
prodrugs thereof in the manufacture of a medicament for treating or reducing the

likelihood of acquiring loss of elastic fibers in a patient.

13.  Use of an effective amount of at least one sex steroid precursor selected from the
group consisting of 5-androstene-3p, 17f3-diol and prodrugs thereof in the manufacture
of a medicament for treating or reducing the likelihood of acquiring a skin disease

selected from the group consisting of wrinkles, cellulite or loss of elastic fibers.



