WD 2009/ 017815PCT/ US2008/ 009300 1 COVPCSI TI ONS | NCLUDI NG ANDROGEN RECEPTOR
DEGRADATI ON ( ARD) ENHANCERS AND METHODS OF PROPHYLACTI C OR THERAPEUTI C
TREATMENT OF SKO Mo 1FIRDERS AND HAI R LOSS 5 CROSS REFERENGHEyTS0&sAf ED
APPLI CATI ONS The present inventian clainms benefit of priority to
United States patent application serial nunber 60/962,880, filed on July
31, 2007, the entire contents of which are incorporated herein by reference
inits entirety. 10 TECHNI CAL FlI ELD The present invention relates
generally to nethods and conpositions useful for the treatnment and
prevention of skin disorders and hair |oss, and nore specifically to

met hods and conmMp@eMPESISIONSINGIUDIN G ANYRYGIHERE CELPEDR BEGRADAEH3LT on (ARD)
enhancer provided i s i i cond conmpound or conposition; the
15combi nati on havi nSABQE%@gﬁﬂﬁgM)W@Pgfop&%qp@&g"‘grﬁgto%ki n di sorders
or hair |oss. BACKERRWREUTIC TREABMENEOFSKIN DISORBIRSAND ¢RORESSSON IS of ten
present anong those suffering fromskin disorders and hair |loss. In sone

i nst ances psychatrog rReatre@ich8 RESi e brleaw@dr amati c. Thus, the devel opnent of
t herapeutics to treaf, each medical . condition is underway. The present

i nvention addresses CHPFERtMCRMPaRinEsLenehtr Bray @oeitsspies orpdsi ti ons t hat
have proni sing raggightios serifion@ber 60962, 380 figgdbh Ry 3152087, GRADA dnEds gt or y

di sease of the siiR.rG changes in.the pilosebaceous units (skin
structures includfnaméﬁ ?%“9§F¥.gf§%gﬁﬁ“v§§§§ issoci at ed sebaceous gl and)

in response to sexual hornones. Acne is nost often found on the face, chest
and back. Th¥ cdBEMNSASEELY npst comrmon at puberty and general ly tends to

di sappear, or decr eame puhernteh@nirddis\sb@a) heaphasd L oSHhk YedBNt i es.
However, acne c%%t&agghgmp;gghgnech inéo thg.%hird to fifth decade of life
and in some instances even 1 enger K8 gTedeTd pr gt rad peesrshificdlld[9 ed a comedo
or conmedone is arthedsland gadositivny inladig ag hedrpgen Ggeptoliyegaraies ARD)  secr et ed

fromthe sebaceQusmn@} Hel th bESRANS Sidh OscB | D,AddiLi gn, dead skin
cells and the buila d§&9f t he bacterﬁa %rog%§ﬂ§@5%¥§?ﬁﬁﬁ$%hﬁ%s al so

contribute tb efPEPGIAYaKAS bengligtal acyigreor effects agappatskip diserdereorihpiplasses whi ch can
split triglycerides into free fatty acids, which can irritate the

SUBSTI TUTE SHEEEAQRHBEWQG)
Reduced self-esteem and depression is often present among those suffering
from skin disorders and hair loss. In some instances psychological effects can be

20  dramatic. Thus, the development of therapeutics to treat each medical condition is
underway. The present invention addresses current therapies and provides new
compositions that have promising results.

Acne (acne vulgaris) is a common inflammatory disease of the skin, caused by
changes in the pilosebaceous units (skin structures incluaing a hair follicle and its

25 associated sebaceous gland) in response to sexual hormones. Acne is most often
found on the face, chest and back. The condition is most common at puberty and
generally tends to disappear, or decrease when the individual reaches the early
twenties. However, acne can remain problematic into the third to fifth decade of life
and in some instances even longer.

30 The basic acne lesion, called a comedo or comedone is an enlarged hair
follicle plugged by excess oil secreted from the sebaceous gland in response to
androgen. In addition, dead skin cells and the build up of the bacteria
Propionibacterium acnes also contribute to enlarging hair follicles. P. acnes produce

lipases which can split triglycerides into free fatty acids, which can irritate the

SUBSTITUTE SHEET (RULE 26)



WO 2009/ 017815PCT/ US2008/ 009300 2 follicular cells. The severity of acne
can range frommld to severe. In addition to conedones, papules, pustules,
nodul es and i Rfd AMEAEY cysts are also | esions associ at gdrkiohs/R6H6-

Non-i nfl aned sebaceous cysts, also called epidernobid cysts, may occur in
association wth inflammatory acne or alone but are not usually a 5constant
feature. Aftefolliadgsicelisi dire sfvertymd acnerrai (euge ﬁommtdstomraf elrmddmoﬂ\hny
products are @y,géd Al BadhiRE ubGiel " opul ar

i ncludi ng exfoli at i on Sapr od’u%ut S etsarﬁtg{ﬂ %{dllgﬁmﬂﬁm}ﬁycgg | CI %Ies
retinoids, an&sesiapd mawmrlmﬁ?@%wmmehso eaitch ehﬂmrmm entsj al
drawbacks. Mgy 6&&EH s¥ %%W%H%aﬁﬁq@ﬁﬂ#v f radation of the
andr ogen recept or are ljncdcer 10i nvest | gat g%l%é)éaﬁg% llﬁt'?lgea ?gsrug&lmant for

andr ogen receptnstangisaiue Akt r@ﬁowpmef@ne unsightly ﬂémfsmauya«tmzom ei ther manual |y
or chemical | y at t GOk podh,d LADYEIBAR G- iy e%}mcﬁé%,&&? g,h“ therefore
reduci ng the |Ike|lh00d of bl ocked pores. fation nay B& perfor med
manual |y by UWWQI%@P‘%M‘WT%%%@W iogies, Wab@mﬂmﬁgﬁn lmmondhelmi omlly. The
cheni cal exf ohé@ohANreRREAKUCT BoRaldr E¥dhinGs AGik:HiaPRtw are
avai l abl e as a 15cherr$1 cal peeO E>€ f ol mt?‘gn lrz%ay rgés% OMD]% ?fenﬂ%r ng of the
skin or irrit&mMrynds capable ofipdychigaiepredationiof therandrpgdn r9¢ept0®plecuati¢r are
comonl y ysedinesiidhdRC th@@tlJ?%&tﬁ)‘éh@oxP andﬁ%@x?%‘cepﬁ&yats&r QPG ddpaeld | ndanyci n,
cotri noxazol e and nunerous tetracycline rivatives fsuch as dbxycycllne
oxytetracycline, tetfphatipseithps rr@nvaﬂyuoaehemlpa&b@wmme tearechomt dead pkinnedlisar e
comonly presgplRd@SthikRRL RS tth lik&hB&d 01?!15&9&’9& LA L O1LG ? are
effective at redu0|ng bacterial col onies, ucin Fe presence 'Ot bact eri a
does not af f eB§rfarmed @Wua@ééyéﬁlpféwmmRfﬁ@CES@ba@Ebaser@:}ralnéiphmchllwhe

potenti al dev?h@@ﬁﬁx"@al &lfolRaeh Bfddfdts §ath(:§"“crk%1dr fHal Ek:@lfbtacﬁfparggxtzfﬂgﬁlgtaé gs is also
a concern, ke antibiotics, topical bactericides such as %enzoyl
peroxi de Rt a%l}?mé%i’éf"’eelll Exfpligion srayiessitdn flekinmefibsskingnitisatigh. t opi cal
bactericides have iheigddestnbenaie bﬂ\éﬁ&&éﬁ%h@hgéd ©%itthdk thé‘ﬁigte%%%t erial

resistance is not found, the power ful oxi di zer benzoyl peroxide can cause
skin dryness, a@éﬁr@%@rﬁml%ﬁwmﬁéwwfm*ﬁﬁgwmmwﬂ@r&mlhods to reduce

the frequencyddfvatived (Rich BE4Ix9SRAHe, CRNEELYE18L] @Q&:y@ﬁne cﬁﬁmHQWecgﬂi oxi di zer
woul d be a signjfjcant benefit over currént therapies tinoi us such as

the topical r&4RBPELine}ass corgpeply Bresgidbed anteamasnitsfopgene 36ltheigpal ene (brand

name Di ff2yi ninidsict &3 affeli088t BIARhBRAR JRERE @Saucﬁ@%er&és%h% to vitamn A
and may regulate the cell gcle inthe follicle I'ining. Topical retinoids

can cause si gPArig 4nes nof pffachite 9H searetiondrogkihp setapapps gland. aad the petentirlas t he

vitam n A der devalopmentios 64di@n0kthinsERMht RAIRILAREUS 36 a ahileFOt ret) are
believed to reduc 0|I éecretl on fromthe sebaceous gland but are al so

bel i eved to have ioficy dopagal bactezicides such as benzoyl peroxide attack bacteria
Propiombactenum acnes. Although topical bactericides have the added benefit over

25  antibiotics in that bacterial resistance is not found, the powerful oxidizer benzoyl
peroxide can cause skin dryness, redness and can bleach clothing. Therefore methods
to reduce the frequency of use or decreased concentrations of the powerful oxidizer
would be a significant benefit over current therapies.

Retinoids such as the topical retinoids tretinoin (brand name Retin-A),

30  adapalene (brand name Differin) and tazarotene (brand name Tazorac) are related to
vitamin A and may regulate the cell cycle in the follicle lining. Topical retinoids can
cause significant irritation of the skin. Oral retinoids such as the vitamin A derivative
isotrenoin (brand name Accutane and Sotret) are believed to reduce oil secretion from

the sebaceous gland but are also believed to have adverse side effects.



WO 2009/ 017815PCT/ US2008/ 009300 3 Andr ogenetic Al opecia is the nost
comon formof hair loss in nen. This condition is also commonly known as
mal e-pattern Ry ApgsssisHair is lost in a well-defined paptEiioddeShnni N9
above both tenples. Over tine, the hairline recedes to forma
characteristic "M shape. Hair also thins at the crown of the head, often
progressing 5to patiqregengtic flepgsiads Erelmagstieraznon fptre ophdit lessinafenhdhis | oss in
wonen di ffer sednifith 1Bdi&y corBhdnBy hoald AERSpartk ARTER. niib§ l%@lnra \ggfz_omas_
thinner all over the head, and the hairline does not recede. Androgenic

al opeci a i n weitBRd Pajiea) Pegivtpgatoye berh gmmiest Qrerdiene, Ne haixlingi recedes totfiemonl| y
FDA appr oved { tipgdc@iic ha siapdlt a8t AURRSSIAs NONEU S feniclogisfR!
targeted at the function of androgen and effectiveness is ndt de pread.
10H gher str ufhPAAEY oifempless/Raldnepsa lde patsn eldheirdpstieomen Riffersdrqm ewkence of

acne, andr ogeffiehChatlneREH WorRdH R @hit bb@RRs tHhRPAEoWPIR Read G @geNs are
known for their effects on sebum excretion, and term nal sebocyte

di fferenti at i BliPg dasgpPLcesepyndsegcaiciaduree prwomensiaroleadsde Il beldnesecept or
l'i gands. Hor nomalxidilli€ &leMRRED A\ay s o RAGR ainda Mok &A&&keﬁ%ic%ﬂeﬂg; iRdWROLERt I al

ef fect on acne and androgenetic al opeci a. 15Conpounds w't h anti-ahdrogenic
properties i néPoderestt puge fucioiisndaest and cleciyerass waot widespread. et hi nyl

estradi ol 1M h cyprm‘gmr@aan%eio@&mevabh%%@éﬂd&%ﬁtea%mﬁ@preéiﬁéé&%%g,e' ’
drospi renone, |evonogestrel, norethindrone acetate, norgestiate. her

compounds us e IEEenFIERIRRNR BRI Ipsidn STRe VorBRe ARG pEGTPYN TGRYE ng t he

androgen r ecegfedfs onStliilh & rdiiob AT EHRAInaPEebbd}it AittreRARMALRACRsIGEd by LY at
various |evels sych as 20corticosteroids, spironolactone, cinetidine and

ket oconazol e. PESURARS Pralfar g afe aled deqepigbligaads. i ormens] tispigieaigibers besn ocesses:

therefore, blidekified aOhavinph fitdntiagefRBANGENa A@ioPhetiOalob&iL O r espondi ng
recept or suét s in.increased |evels of, avajl able androgen in the
g e

sur r oundi STPURAL WD agikpndrossric dppertist Hehda areaens somBiset ithed bi ol ogi cal

processes andprogdstihy aithia® etifigbsstad@bl wihel fioterfnk @6dtate, RRAMMENGE 2O Re O
anti - andr ogenj c con&gocgnds have been rogosqe{d t hat i nduce degr adation of the
s i Bere

andr ogen r ecepr RS QPIERNS O YRIQETHF ngrAng aeRiEH mPwsdiateanPiheandr ogens

that bl ock andagoendsiearstaati-aafdgdns gande (RRCHaOERLIPHIBEAGhe BRdrbis W dely
used anti-androgen th hese, new conpounds prevent the accunul ation

o L . ]
of excess |id¥ Or((%lr‘iﬁng \Iétﬁ‘;‘dfbora{&tf‘b‘bﬁndé‘?ﬁﬂ‘Gﬁévr‘l‘yraéﬁaé”ﬁt‘b]revﬁﬁﬁlcbﬁﬁs are

predi ct et 0 Aridostemidseypronalabteres Einefidiae il keNcbMOUIBN HoWedtd £lddogeis CONpounds
are proposed, the technolo is not yet clini calc:’% avai l abl e and the | ong

term ef fects &F BVAYED Pdpanyfioipsical processoy thetsiny blersingsy ihikifngmdrozamt ment s

for skin di sdsistfigtoltsicoirdgordifig REEHoraeduity B iGQERERIIV6f MAMLIBGRW L Al . a
conbi nati on of theraﬁ)i es includin ical retinoid conbined with oral

ato ed v
anti bi oti cs HAGEERURAME ehEonmEt Y ich "tfgcﬁsrﬁﬂ’& apdeogen pesasiniad biojogiopp
2009/ 017815PGrbsddSiee afd @893A00 dndrsinedle slhagRcgonbi nati ons are believed to

|l ead to rapi d dose reduct}jon and i cker
a25 P A new group o% anti-androge L{c compounds have been proposed that induce

degradation of the androgen receptor. These compounds differ from conventional

anti-androgens that block androgen receptor and ligand (androgen) binding. Unlike

widely used anti-androgen therapies, these new compounds prevent the accumulation

of excess ligands (androgen) to act on androgen receptor and thus are predicted to

30  have fewer adverse effects. Although a variety of compounds are proposed, the

technology is not yet clinically available and the long term effects are not yet known.
Although the majority of treatments for skin disorders utilize a single active

compound or pharmaceutical, a combination of therapies including a topical retinoid

combined with oral antibiotics has been explored in mild to moderate inflammatory

el



di scontinuation of oral antibiotics increasing the effectiveness and

reduci ng the devel opnent of bacterial resistance to antibiotics. Although
conbi nati ons @fo dohyi1@Rk es have been proposed, current thgéﬁggﬁ@,@;%@mt to
reduce synptons 5associated with skin digsorders and do not selectively
target the cause of the disorder. Therefore there remains a need to devel op
met hods and c&#poshese Sorabipaians gis|belitvied & lpad tarnganid deseheduysont drdtquickerd t o t he

ski n di sor der gsihtihtivh 8Porhll Babionss AGSAH METrRHVIELQTRd rehfci RY
The present i nventl on addresses_deficiencies in current treatnments of skin

di sorders andd3ysioPmeR«d bagieriabresisiapesdio patbigtics bAHbsUshsombinatianfy there are

no andr ogen- ags@picahad b%&p;brssésea f&ﬁﬁé}m&%ptéa%exﬁﬁttt@fmhces g oAk androgen
activity and the only oral treatnent for androgenetic a 1“ eci a,

finasterid, ?Séoctﬁ%wt‘}bSI%’P é'é‘krd?‘ﬁén‘i:%%ﬁ%lﬁ%‘ﬁe‘dﬁaf%ﬂ‘@sﬁawcéﬂ@nbsmmo DHT;
there is no n’ﬁﬁéﬂ&ﬂrettﬂermwnﬁta%&@% &5@2@&9@0@5 an@\(:@:'nb@gﬁ'icln's thht Qeiec#xbeq%

underlylng andro en receptor and 0 not target the cause o
di sorder. gléaéli‘l‘t’aysﬁhﬂéﬁf’? B)hth%ﬂﬂ? giserders phile alge freating assypciptpd pr ovi di ng
conpositi ons @aq,(;mghods that at least in part nodul ate the presence of the
androgen receptor itself and thus provides a nore effective treatnent. In
sone enbodi nents, a conbi ned nodul ati on 20 approach is provi ded, wherein at
| east onejgonp@uisky s an ARD enhancer as described herein. The nethods and
conpositions of the present invention treat or prevent a variety of skin

di sorders and hair }Iflp%ﬁ?'&fé’i“éenb‘gﬂaé’&FﬁS?ﬁSﬁ@ﬁ‘mﬁgsmﬁ‘“@FtWGﬁ@n@fof@he di scl osed
conmpounds or @edridtabhd/iRs 1bRQLE ?fowd@@%la@ﬁ@eﬁém@ n@@r{*e?xtl}' ﬂﬁ:ké’zgg o %ﬁg@éeﬁ

25i ncl ude but are not |imted to those provided in FIGS nong t he
ARD enhancer s255efiatefierisatherapies byt atjqmpt t%@ecwdrma@wy ap@;@.e@,lg ordSC- Q77,
ASC- 08, ASC- @%erﬁ%aﬁ&@%/aﬂneﬁ@%l@e@%; ASErEL Ause S A YvS6n G 1L,

ASC- Q113 SC- $116 ASC- J -JM2, ASC-J ASC- JMb, ASC- JMb, ASC-JM7,
ASC- IML2, I ascesRiteoneiate DR thera snopmpthod tAS@ldEMeﬁhe PSEAIMrBVaitRbHHH oASC- IMLO.

I n one aspectth@ﬁndémgln@raﬁ&egén reEBpRIMah @thus QRArkd t%'scaﬁééfofm%sl%'i&ye*ﬁﬂé on or
treatment of a skin disor provided. In this aspect, the first

er |
conpound is aMeSRAUFY¥GRIAN PS‘E%SB‘ESGP‘S&%‘P%{H&PV BWV(dA(m)On‘é’ﬁﬁa?RP@lﬂd mggiodenhancer s

are conpoundsthihaieasof piraediiie tdgessaaior 8R 18drobdre @Bk A8E dagRRPL OF , Whi ch
is different fro WO 20%9/017815PCT/ Us2008/ 009300 5 conventi onal

anti - andr ogen%’o‘f‘ S PAESHFENE eREcPe CB 5B ety asembigecmnodilatifinng. I n
one enboomma mpprdaaelsmx@rahan&ah at REYI 6RScAlfRBLAR N ARTPENNEAR: &ndr ogen

receptor. notbhgél enbodi nent, the ARD enhancer increases the rate of
andr ogen rece Precd8gFidat i on conmpared to the absence of an ARD enhancer.
In yet anot her The methods and compositions of the present invention treat or prevent a

variety of skin disorders and hair disorders by administering one or more of the
disclosed compounds or derivatives thereof. The ARD enhancers included herein
25  include but are not limited to those provided in FIGS. 1 and 2. Among the ARD
enhancers include ASC-J9, ASC-J15, ASC-Q9, ASC-Q44, ASC-Q49, ASC-Q77,
ASC-Q98, ASC-Q99, ASC-Q101, ASC-Q102, ASC-Q103, ASC-Q110 or ASC-Q111,
ASC-Q113, ASC-Q116, ASC-JM1, ASC-JIM2, ASC-JM4, ASC-IMS5, ASC-IMS6,
ASC-IM7, ASC-IM12, ASC-JM13, ASC-IM14, ASC-JM16, ASC-JIM17, ASC-IM18
30 and ASC-IM19.
In one aspect of the present invention compositions for the prevention or
treatment of a skin disorder is provided. In this aspect, the first compound is an
androgen receptor degradation (ARD) enhancer. ARD enhancers are compounds that

modulate the degradation of the androgen receptor, which is different from



5 enbodi nent, the ARD enhancer prevents the aggregation of nutant androgen
receptors. In still another enbodi nent, an ARD enhancer prevents androgen
and androgen smaecspd@nsifa transcription factor)-nedi ated gep@s@dsddovabi on.
The second conpound is selected from at sl east one of variety of conpounds
including a bactericide, an antibiotic, an anti-mcrobial peptide, Vitamn
A, a Vitam n PONVEntpsRlapkangiegens thas intesfare e deceptaniligand (avdtcgamdtinsting. donpound.
The combi nat i eft @hbodlidht, SRTRRDMRanbE ihd REOHARII & 1R HBLLLYVR dhGatrent s
for skin disorders while reducing adverse effects 1 n conp F1'son Lo current
treat ments. TAMRHA HBeAimARY tha g Rihenhangee inctsasss Bl rhte pandhezepRRenhancer
decrease of | aqeidlibnfonig A3 1RABREOU U doneh SRS PERhL er at Lon of
sebocytes or inhipit or reducing sebocyte differentiation. The 15inventors
believe the s&EBIIMEYMBEARY shRpnoenprgeantythe easreationfonitens androgenl | provi de

addi tional anteceftdik) mta%memoain%%n%w&&%ﬁ B@@&gé&%ﬁw%@ vari ety
OWS

of skin disorders. Thus, the present invention a or the treatnent of

synpt oms as w088 TEASHOT GriTanteriptionfagiapurdjatecheane astivationo Theisedond t he

occurrence of cériuiikiskeitSOERI28 leadt Bn@ POty RSHEFIuNS inElh@nQEesent .
i nvention a pharnmaceutical. conposition is 23 di scl osed, the pharnmaceuti cal

conposi ti on i RAGGGPEREIRNE 35 enti-picrabielneridey Vifermini Ao YIBRD) Aenhancer, a
bacterici de aadivativ))ar ARGEIE] /8 lah InfREGRRIARLBpARNT TR combiGiBR8f fRLeut i cal
may be topical I% aggl iﬁd, i,nejt ect e% and the | iﬁe dependi ng on the desired
route of admi AITSRMEYS W Provids mere sHestve tsemens deriskiiisordses Whilstreducinigde i s
benzoyl per oxadierse 2t MebmpsRos to @lrrehfiReaBh@SE MhobghiRRlinRhedndhar maceut i cal
conposition is _disclosed tAgﬁD? armaceuti cal conposition including an

andr ogen r ecefEtObg ey er dRE5356 &1 secxiiion fomm whacsousrilan.

phar maceut i caledycegeeltplatiéd 6 seBdcie€br inhibit or rddlcifd écbbeyd @BRALASREGhe Of the
present inyvention a @har ceutical conposition 1s disclosed, the
8 epnd

phar maceut cal™ EBHHSEILF B SFered G Ay iRreedartenaodgiesor 30! meyidadat i on

(ARD) enhancesdditinakantiiinfidnahabiyaksifaRe adgsedan@hé REGIRESKE Fakiny
acceptabl e carri anot her aspect of the present invention

r. In still
a phar maceut i %‘é?‘g%n%‘b‘?i the pressne inyertiangdays for the teatmenbfeymPOaS 38 oteBosi ti on
i ncl udi ng an andsdageion bEE FREWLY to\BRVIAADBLBI SRETIISIPABLHAAROAR.
degradati on ( ARD) ﬁglgrﬁ%gcer, sem n A.a Vitamin A derivative or a

Vi .a Vi . e or
retinoid, and a p %&Fli’eéb‘?*{‘ BIEBhInXEtien @ Rhgrmapeutical composftipnds | | |
anot her azpecdisdbset iBe phaBESRLdaNYRMISRION SroRARLHRUbEGAECHRFPOSI tion is

di scl osed, th ar. ical composition inc|luding an androgen receptor 5
degr adat i on (%ﬁ%%a%WMreﬁ%eragg?cﬁqﬁqeéﬁ%P a%ﬂf%‘dﬁa‘}epﬁgﬁ cgrrier.

phar maceut i calhepraaapitihl ayhd topieslly applied, injddledshil tHe 1ZBALRAAIngSRARL Of the
present i nven%ei on, a nnrﬁtfh?d' of treqti nrgP of(ﬁ[a?({ﬁeventi ng a_skin disorder is
provi ded i ncl ISR ATRInEIRER- (B tepr nekegimenhths agdertdiferizof a

t her apeut i cal bepzefl beokidve anount of a pharnmaceutical conposition of the 10
present invention., In one ﬁg“godi ment the p%r maceut i cal conposition

i ncl udes #h ARD ernRaRA@PeCLRHISPISSEOf WyPHiog@ Phimmaselibics] SPmppsiisti frent t he

phar maceut i cadisdexefabd ﬁﬂmﬂademtdaudﬁ@o&ﬂoﬁﬂahﬂmg&ﬂﬁﬁ‘droé’dﬁde@?toﬁnti biotic. In
yet anot her egbogi msn(t R&ﬁeﬂﬁhar maceut i cal é:on}}‘)osi tion_includes an ARD
enhancer and & QAT SBRAC L EEEIgotC ppd & Pharnacshdtaly AccspiBbla c#rERt t he
phar maceut i cal coripesli trictier bspettwdes pastentiBARRbENARGReudAdcoifoditibR isA @
Vitamn A der&igc%siege{h or, a reti nPi d. In sti ] l,. anot héer
, the'pharmaceutical composition including an androgen receptor
30 - degradation (ARD) enhancer, an anti-microbial peptide, and a pharmaceutically

acceptable carrier.
In still another aspect of the present invention a pharmaceutical composition is

disclosed, the pharmaceutical composition including an androgen receptor



enbodi nent the pharmaceutical conposition includes an ARD enhancer and an

anti- inflammtory conpound. In various enbodi nents, nonlimting exanples
of skin di sorgas soa§igsi@acne, al opecia, atopic dermatitis, prpg2%68000d0hPUS,
axillary osmdrosis, a wound and the like. 20In still other aspects of the

present invention, the conbinations of conpounds are provided as a cosnetic
in a cosneti cd¢grdetipa{ARIR) eripreer, Mitemin 4re Viohindi degivaticosnmettimid anposi ti on

i ncluding, i npﬁmglg%gg“?%&#agfé&gg&gbl e carrier, an ARD enhancer and a
conpound such as but nof [imted to a bactericide, an antibiotic, an

anti-microbial pephisi¥ anatherapest of theaprefensiniantion dehannatduieal osmposithiinoi d,
and an anti- daclbfhl @ Eyeuﬁm&{lfﬂgition includg‘l%nfa%&la?lger?}e@g {orASpects of the

present invention an ARD enhancer 1's conbine €ast one conposition
or conpound f B¢eradeEon (AR hehancer. ap prtirinfiamontonf cdmgiound,asda The ARD enhancer

may be conbi ngmgeﬂti@(}uitygg&?gueq%i,enpepti des, extracts, nucleotides and the
like. In some enbodi nenfs he conpositions of the present 30 invention

treat androgeneti cina¥ilgaether aspest efdheepresehiodvantion 8 method ofirenting os uspect ed of
preventing hapfev s alskinRB¥eAR%Prdvilied QAL a0 ; ng: suspected
of stinulati ?ﬁleﬁai rgéirsol\xflvt h. eV\D%ﬁ_Od(gdge?O175%@?%%%%%@@88‘%@quE?Fﬂeﬁg
DESCRI PTI ON Cirerrp2 irmpeuticglly effective anpugtpa phaniegsewics! @nmositiot ot f or mul a
of ASC Jlpg angre&%@'rnlfgntio%?(Wme%rn}ﬁomn?ﬂ@g%%& tich] composition't C%E an2 depi ct s

a table of structural formulas of variou .gn ancers wth correspondi ng
val ues for ref&D sbagsst a@bacerrife sihenethergmbodipsntibnphaRaceaticadt i on,

compar ed {0 vehiglsfiod Bl dn ARDARAGH b biobi AR 1298 A epAESLS N DI ot
t he Sta

anal ysis after 48 hours of incubation of uman pro e cancer cel |
line 10 LNCaP‘hier@hﬁlﬁ_@cwwéﬁ@é%ﬁmﬂh@u‘&@m aRpoaninnrgr ARBoentiamcebial The val ue
 ndi cations_{ aipiaet indhil¥n6it BLolMACNE PraFARleSid Pérﬁydsﬁﬁg.iﬂél}dt@%]ée}ldaa”p' e 2.

FI GURES 3A and 3B depi ct western bl ot anal ysis denonstratin reduction
of Androgbh RABELIBRICEnaRd YitantinAna ¥ipmins derivative onamaningid.olststitl engtbercer cel | s

15 (LNCaP) af tfibodikOaShe fhatrPacERIBIBALSsik - : - IML2,
ASC- IML4: and B'h?’%) ASC- (19, ASC- @7%%0@%%&3&%%%81% af i) e 4

depi cts a gr alPNARERLERRRSAL- aln) vaHowfembefimegis onanlimitinecixamplesef i) and

andr ogen r ecegk@ticie %RI88S kRPediLUBbR de MRS TIQedd B@%&"ﬂ%@f’ S, LNCaP
cells 20 were plated and ingfjlloat ebf or two c{ayg.a’A & 59 ssggfgé%g??o t he
medi um at a fYRYI @gMkedHer ation of 5 uMwith and without DHT. Referring to

FI GURE 4/00the 1 esulsifs odlermpatd & frbaht iinkisn. RitlcoiRbAs dGAROGAL! 9T owth
in cul ture, ASC—JQ.éjselggsnl ficantly inhibits cell growh regardless in the

presence or aHS&RY pEpsmeRt M RsREigiepmdations dhgdnventéan iagludiogien r ecept or
signals for t&sme& eohthosiBRiRIAMedin a cosmetically acceptable carrier, an ARD

enhancer and a compound such as but not limited to a bactericide, an antibiotic, an
anti-microbial peptide, Vitamin A, a Vitamin A derivative or a retinoid, and an anti-
25  inflammatory compound.

In still other aspects of the present inventionl an ARD enhancer is combined
with at least one composition or compound for the treatment or prevention of hair
loss. The ARD enhancer may be combined with oligopeptides, peptides, extracts,
nucleotides and the like. In some embodiments, the compositions of the present

30 invention treat androgenetic alopecia. In some embodiments, a compound suspected
of preventing hair loss is provided in combination with a compound suspected of

stimulating hair growth.



25per cent age of baseline (Day O0) value. Cell lysates collected fromcell
cultured with ASC-J9 (FI GURE 4A) and AR expression was detected by VWestern
Bl ot. Data ingjscabessdipat the inhibition of AR expressi p@ﬁhgskb\mgogel | s,

i nduced by ASC-J-9, is in correlation wisth cell growth inhibrtion. 30F GURE
5 depicts a western blot analysis of LNCaP cell |ysates that were cultured
wi th ASC-J9 fBRIEADEBERIPTION OHEHEIR:NGE Or absence of DHT. Data denonstrated
that ASC-J9 reduced AR PR proteins expression regardless in the presence
or absence of DHT, but did not affect expression of other proteins, such as
ER, PPAR, RXR HSPF@NGEA@EPint.Sasmtmbﬁhﬁxﬂiﬁﬂ?ﬁ?gAiﬁm( ; Qﬁga&ﬁplt&y r)

FI GURE 6 depi ern blot analysis o a human breast cance

cell lysat eg %E{?D%g%h ng the specificity of ASC-J9's ability to degrade

t he androgen receptor. Data denonstrated that ASC-J9 sel ectively reduced
expressi on of andrpige: SuEGER L Abid Al AP RLESSLoN, ArOLher fecept or
proteins, Peroxisone prolitferator- activated receptors’g bet a

( PPARy, PPAR( 9)th corsespersiing %lueéﬁémléirve@pwha] ((CFO(Raéndé,rQ?P Ipegen f’féﬁcept ﬁreafll pha
and beta (ERa ol I : [ | < | has _
shock pr 05 ei nregggl(oﬁs%%n) arﬁ%?gléétl%%ﬁﬁm. ‘sgﬁgtA%%lftggfea. asf%’ﬁg&lﬁﬁﬁﬂ depicts a
western bl ot Biebanplisis a8er 43Noam of élcibatips af és hupemprestpte saicer ¢etl limemound
ASC-J9 angh cychehe it fRsenle BF L &sﬁ&ﬂh%% ];xlx}ﬂ.melx).l ?‘9«! vall18 irﬁzﬁ%li{gtl on of
androgen receptor over tinme in the preserice of a protein syntnesi _

i nhi bi tor i ndi®€astedy AgDghuehingrables! preyidediwithioExefmphR.prot ein. FI GURE 7B is
a western blot denmonstrating that ASC-J9 is the only anti-androgen that is
capabl e of 15reduci ng ARlﬁr otein expression, and not the conventl.ona!

anti - androgens, subUBES &pand 38 deninteresine héfeindmét,ienmﬁst(repyxdnm«yd;dhcgbxgr (rjrg)ni(ey
or finasteridgs : (

ki dney COS-1 gfeﬁdéogtep gﬁgépgﬁggg\%oﬁﬁrp %ﬁ%&gl a?ﬁ%%&tﬁvﬁ{;eg%&%ont ai ned a
green flubt esde¥talPrlerarpesty tgeorapamds GiA) & SCyRH, A0G-QtEn ASEcRtr gene) .
Transfected cgkbymer snd (BB Agé-d\d%l&stéﬁtﬁmkgcgmg%ag&gg&[&&_ or with the test
compound ASC-J9. M crographs were taken under uor escent 1 magi ng _
conditions for green fluorescent prot EI n (EFPAR). Cont.rolil cells %on;ﬁhned
dense quantity of il ntaldi , _

di mrer qfI uor egcenclilbimrilE ?ﬁgﬁ%%&?gs m‘q ISCarleysl%l sh? (?aftce&gﬁ“ﬁﬁeé)nowrgg?‘éﬁh% th
ASC-J9 di m 25¥diREFRECeRier (RRESHRRT krdlet AC-BdtrrateiioNCasceindLYGe pdlas m

i ndi cat edaASGydi@ plaecliim8 SnchiBite BEGKAERSR) AlREr a&&a'é%@egﬁed attal AdRE, 8B

depi cts fluorescence m crographs of "nonkey ki dney -1 cells transfected
with the plasyArgeraRpARePN wHiheRd 2étheitiEl Befgrioe to FIGUBEddc tatesphtot ei n and
a nutant andr QaRkskREBRE WHildIOY pRASIERE)P A5 Q&%ﬁh@\ggﬂz,ms@}&" in Exanpl e
5. Transfected cells were treated wi'th vehicle only control) or with
the test conpd@Micandringits pribergythuiseardinesria theakepnagedehsendews D ent | magi ng
condi tions f OpiGEREAB dehie@mBHREANED MaRdeeh Reck THEPARMA - thgggbrﬁls?ﬁgllel(@a
contained large amounts of fluorescent inclusions or aggregates (1.e., the
aggr egat e? mutETTagR PLacsigy (Pay Qyabisi Sshnlysaes ¢adleetpifromaell beemed wigtat ed wi t h
ASC-J9 cont ai A8d-J8 bBUADUARRAYAR BRL&Ion AR YRS Pby WeltOmSH6E Hard NC! UST ONS,

ing that the
suggesting t indicated that the inhibition of AR expression in LNCaP cells, induced by ASC-J-9, is

in correlation with cell growth inhibition.

30 FIGURE 5 depicts a western blot analysis of LNCaP cell lysates that were
cultured with ASC-J9 for 48 hr. in the presence or absence of DHT. Data
demonstrated that ASC-J9 reduced AR, PR proteins expression regardless in the

presence or absence of DHT, but did not affect expression of other proteins, such as
ER, PPAR, RXR, HSP and Actin.



WO 2009/ 017815PCT/ US2008/ 009300 9 expression of nutant poly 49 androgen
receptor was inhibited or degraded by ASC39 treatnent. FIGURE 9 depicts

represent ati veydheyaanaphs of Fuzzy rats treated as 5Sdesgiibeflodddodgtai | in
Exanpl e 6. F1177y rats were treated witRl topical creanms containing vehicle

only (left side animal) or ASC-J9 (25 mcronolar, right side animal) for
the tinmes indicated. The phot ographs show t hat bands of sebaceous gl ands

and sebum secret i onceakusraeﬁedsqrvoeseéﬁmotrasslyﬁegfwxgsmMaé%@'irg 3he Fuzzy

rats treated with ASC-J9 (right side aninha cts

represent at i vESESeBpRstEs (}FISGMYP@AS@)J%SW@HQ}' m@g@ét theepdregent at | ons of
duct and | obercgéptar. [akdAthinstdidd tha UDC- 9 seREDARERUS A A} %loln%f Ex%(éé’egr at

skin. Skin_tissue sa les (split skin) were prepare exam ne
M croscopy® FICEEHE ( - Encapiprestien 9@?‘%@6ﬁ@eﬁi@mremnﬁgP@ﬂﬁélsmviaproaﬁrchtcbrobe of the

15sebaceous ghciRsted Aceros Bhhina akd Pets vehicl e
control (8A) or cgrrpof}ﬁ(():l %SC—39 88)625%(:}1& P%@S@r%’?eﬁh%@%&l r%‘g’é? I n Fl GURE

10D, size of GPEMHussHPeIngBesetaRelpha mshstr ERe8pd Erhekmepelitler sgigbelasdd t he
wel | - preser veringe apRK), %@at'sﬁ@k';ﬁ&em@@‘é}lgm az%%‘éﬂh' \Lés%thécrEdl mage J

software, and expressed as pixel counts contained within the traced areas.
The data obtai ned showed topical treatnent wth 20t he vehicle only (control

cream di go not prqau(;ﬁEaA&JeﬁetsfalvGe@@Pn&&aaﬂg%lwfﬂh@mwuélgsae%? size. Topi cal
treatment of male rats with the varjous concentration of tes corrpounds

ASC-J9 resul t BROFHE 12 mpAitd 439 prctiryslohamide, @ Rwtein syathssis ithibivebBweous
gl andul ar | ob@du&ubﬁuﬂ&ld%genfr&eétbﬁm%xhﬁetn tﬁ@- ?éi'lc@ fd&%% %@&%blﬂ are

better than the conventional anti-androgen tlutam E depicts
ehiy

repr esent at i VENEHPHINSBAR IS Y FWO@AS@%@H%M ARprateinGHRE 7RIS € | cant | y

reduced the seger®blodd&hsns@htingRAASOUD i9IHRRAS ahf-Bb e onpar abl e
to the cafstrartglgon ef fect andm%etter thaln fl u?am ge tuzééycarﬁlgggl cts
om

results f UfefeedR Brotein eXpiFsHoR: sRddet th@ﬁowr@mﬂeﬁ aati¢andiogerB0susk 8s or

bal dness), asCPe$8/prdI&dnd dbe@ed,aF (HyBrokyiiMphille)! or fRlaXeMek- 0l d mal e C57BL/ 6J
mce were shaved with an electric clipper, and then treated with a

hai r-renmoval cream One group of mce, represented by the two | eft-nost

ani mal s (marked "vmbigt SAiﬁlplct@ﬂdore&@ﬁﬁe%leroﬁ?apﬁs Uﬁﬁ&k@;‘%\ﬁﬁ% Ans. ltc'éﬁ'sat ed only
wi th et hanol resented by the two right-nost

ani mal s (mar ktéad“f%f‘égfvbtég’&lﬁ%é“%&’éﬁdwh C%@g?mgsmwmwlmogsoo 10

20  gene and wild type androgen receptor gene). Transfected cells were treated with
vehicle only (control) or with the test compound ASC-J9. Micrographs were taken
under fluorescent imaging conditions for green fluorescent protein (GFPAR). Control
cells contained dense quantity of fluorescence in nucleus (i.e., the wild type AR) and
dimmer fluorescence in the cytoplasm. Cells that had been treated with ASC-J9 dim

25  fluorescent was detected in both nucleus and cytoplasm, indicated ASC-J9 reduces (or
degrades) the expression of AR. FIGURE 8B depicts fluorescence micrographs of
monkey kidney COS-1 cells transfected with the plasmid GFPARQ49 (which
contained a green fluorescent protein and a mutant androgen receptor poly Q49 gene)
as described in detail in Example 5. Transfected cells were treated with vehicle only

30  (control) or with the test compound ASC-J9. Micrographs were taken under
fluorescent imaging conditions for green fluorescent protein (GFPARQ49). Control
cells contained large amounts of fluorescent inclusions or aggregates (i.e., the
aggregated mutant poly Q49) in cytoplasm. Cells that had been treated with ASC-J9

contained substantially smaller amounts of fluorescent inclusions, suggesting that the



"testosterone #2") were shaved and treated with a testosterone/ethanol
solution in the norning and a control solution in the afternoon. The

animal s were phplegabed at the end of the 20-day treat peptish Mce
treated with the ethanol vehicle alone (w thout testoster one§ (mwed rapi d
re-gromh of hair in the shaved areas after 20 5days of topical treatnent.
M ce treated ®inréssioeof nuvermheQihaweckeh irdcbpter wis indbitelqdemtdeddly ABG-r in the
shaved areas @ t&hngf days of topical treatment. FIGURE 11B depicts further
results fromstudies of an animal nodel of al opecia (hair |oss or

bal dness), as described in detail in EXAMPLE 7. Six-week-old male C57BL/6J
m ce were shaved tre dwth a

hal r-renoval cr eavr{flhkc})lﬁ‘gg d%lg&tr%}f&ixggﬁ‘%@%%fgl%ggseogeﬁ?Zeycfa%?re%‘ deasanl mal s mar ked
"t est ost eri)nedﬁfmﬂbeén@ldﬂ%lgsmmbﬁ&my)atwecre trsdted/with &pitat a:reefntsed topically
W th testostetng, aternoonfor
tvventy days. ?Aseclg%\léﬂg}?%ﬂ;g&%ﬂ%}ldggg % %%éggnj?g%y%ﬁ&&ﬂ&ar H [§ nar ked

" ASC- J9/ t est ogtimal far theltimesrindicasgic: I:t@/phetsgx@shseshm hattBanys miasrebacshmsved and
treated topi cahh aﬂﬁgébuh%%érgﬁc}\ﬁsﬁﬂ% TP \Lé?greﬂ‘ﬁ)cregw&m%g“ﬁég it gnelFQl Lhe
15afternoon for twenty d ce ﬂ receive I cal nor

appl i cati ons s treated ygthek @mt%ﬁ@nmdbn appl i cations of the cont r ol
solution enly showed little or no re-growth of hair in the shaved areas
after 20 days of treatnment. Mce that received topical norning applications
of testosterone ankiGHRE &0 denisis eprssensative ohefogshphaSIGURES oAWSD ahdi r growt h on
day 8 and ful bMpKi&a & HBRS days of

t opi cal ASC-J % %reat Hpgér%&at%égg&%te?ﬂa lﬁ’?éﬁﬁfﬁ?‘:ﬁt‘gﬁt ﬂﬁ{)tof gebgé)eoﬁg

appl i cati on oflandsdn Fozzyira skip) §k‘tndlSWéﬁI@Bh¢é(SP’et§km§tvverem@arqcidtuéexhnhaed growt h
suppr essi on i gy RAbr@LbyRIFIHDEE r nude m ce
i nocul at ed vm!tgyh 2 m IrlmlaoFr% 25Ll\?€a§ té&#@ﬁ%ﬁ%@g\%@?ﬂﬂgiﬂ%&%&}ﬁﬁe

i ntrapert {-one¥P a‘ieﬁjlse@%’}ddﬁfwft“ﬁ%ﬂﬁmle)%@ geptingo with/dcghiste doodgl (W) ght ) or a
vehi cl e contrgm ﬁ@gs@ H a8k Kk ry t he tunor
was exci sed and I;;\/?/llg,\ll gq he)oﬁlSC-Jg %efsggltngaé%dgl Frr@utgg c"bﬁgﬁgt&?at ed a 75%
reduction in aiwarigbeeweismpasuer bytracinedhe edees efatie Welbprestreedglasielat r eat ed

wi th vehicl e ety ibits

30t unor cell growth OJnld ﬁﬂe@ﬁ&%ﬁi&s@»ﬁ%%%mmwm% SBI%%SQ? g%)gégloco%lb

FI GURE 12 deptastaancd it Bgiagsd amsprohas das ebinadishowaldapical dreatofent NTaP gr owt h
in nude me. th REniASEnl AdFRYEGADR M&%rJdQQe M%xkﬂcan?’cﬁahgé% Prolh ek via IP

injection for 7 weeks. The tunor wei ght reduced 75% an | evel
reduced 90% a¥beyaphatwiFal eatment pEmpleirats with theolarieusi congentration of test FI GURE 13

dermonstrat es {dagodhdsd A0 J@Fesxﬁf%@mlgm &ﬁ%;&ﬂctmwg)eg% oF R il ani mal

nodel using Balb/c mce, Data icts the results of treatlng artificial
wounds on ani #i&tdulaeigpe, t}l\?‘fﬁhfq"&ﬁoé e S cayserhibscapieation drue are ddtterdhangha  ski n

puncher on t h&)nﬂ@ﬁﬂénﬁraﬁ@aﬁﬂroé&ltﬂtﬁﬁﬁtdprm% 108! cﬁpx@élra{rgsemaﬁ\?ed A0 mals vere
then treated with vehic
25  showing that ASC J9 applied to skin significantly reduced the size of ducts of
sebaceous glands in male Fuzzy rats comparable to the castration effect and better

than flutamide.

FIGURE 11A depicts results from studies of an animal model of alopecia (hair
30  loss or baldness), as described in detail in EXAMPLE 7. Six-week-old male C57BL/6]J
* mice were shaved with an electric clipper, and then treated with a hair-removal cream.
One group of mice, represented by the two left-most animals (marked "vehicle #1"
and “vehicle #2”) were shaved and treated only with ethanol. A second group of

mice, represented by the two right-most animals (marked "testosterone #1" and



10 creamor creamw th ASC-J9 (25i./M tw ce per day at the wound areas.
Data in FI GQURE 13 show ASC-J9 treated aninmals have small er wound openi ngs
at day 5, as emesfa-di9 vehicle treated animals; and woupds,wWgi&, letely
healed in ASC-J9 treated mce on day 103, whereas in vehic e/ treat()%ggrp
ani mal s, wound scarring remained visible. This data indicates that an ARD
enhancer, ASC t&@““?"@“’d&pawfé shfveth ard wngmmmsﬂemmnmgl solution in tht GURE 14A
depi cts phot ngoﬁﬁxkggadaear&ﬂt%lrs@fuh&gl n%h &&Eﬁ%ﬁ“‘rﬁé&maﬁfé'w%h ht%tog{ﬂgﬂo" ment to

0

skin condition resulti ng rom topical application ound
ASC-J9 (2.5 nihercadsfhe2 ﬁahtr%aamqt eeridslad\ice treatechwitlf the ethersd velficlanlone

acne- af f ect ed¢wal (back IS
hoan i 1 FLGURE T3ty o Ehr s A el I3k B e AL PR RS

Exanpl e 10° D@’WAIOEEB‘CBES@WW 1N @Pﬂqd—El Mmmmmﬁfﬁénbroea@rﬁgmwuentl on

i ncor por at es byhaiah etean r r .12/ 008, 124
entitled, Corrp(;illmds eV\A ?ﬁdﬁﬁ%gﬁ%?gya}%wl@gg@f &gp%ﬁeﬁa URE%E% ic Fhei r

derivatives, BirGrFo§rdEfroactydigstof an anialmeds! bHalorsoia. (halt\}bsmmldmsfss)symt he5| S
and thus met hgderind ip Hﬁ?ﬁ%ﬂ@*ﬂﬁﬁﬁ ARL &@&H%Eéc%%ﬁ 19@9 er%r Eave% may be

found the cited application. Further definitions ound in the
i ncor por at ed ¥PPRP EelriBAliPr30 an@\mewgmmv@as@mamwwmmf

A. Def i ni t i@NSmice, (repréﬁl@ht@@%y dRfahme RLRE WtRierdle i b &‘xﬁ“@ésﬁ) ero% g2 cientific
terms used herein have the sane meani ng as 1s commonly ers by one of

ordi nary ski | Wereghpysd a&‘ﬁreat‘?s* toRipallyHvithesiosterouerin itherméreing ngat@ontxbl pat ents,
appl i cati ons, sdhsthniis iR BHABA %M&BSda?BdAQEJ&% gB'ﬂE b ﬁl?cte e%(e% the

incorporated by reference in their “enfiret 8 even efe are a
plurality of yumplimarksdsASErIo4estasterangdi & “At%é%testﬂst@rhnes#ilébwtmon prevai l

unl ess st at edsHabQPmtiRSied Wpkall M{h@i&%fb&i@&&@%ﬂhﬁ’gmd uged perein or

"AR" refers to the 10 intracellular protein receptor that speC|f|caIIy
bi nds and}%ge?féem"c‘)ésf?rdé"leétﬁéﬁés afige thefreceiyed;topital enosniag kppiieations ¢fan i sof or s,

splice vari an{e&ost%h@ﬂﬁsaf@ﬂ\@o@%pﬁﬁﬁfoﬁbbﬁtﬁ'éc&lftrot Q}%tﬁ)‘ﬁ%‘h Ekvédq?tﬁpgror(o The
term"cosnetically accept abl e" as used herein refers to approved or

approvabl e byrezE P BHAT Beis 1y the shared arers aftpe2Ordegepitreaimens Miicsttat grovieedinent as a

cos metic 15f OlropMSlanrﬂm@@bﬁlﬂJaﬁons%@Qst@g&%npﬁﬁfdf&mo@ﬁ Li;yplfcghcﬁygpﬂ§c jghe term
"cosnetically acc Rt able carrier" as used herein refers to an approved or
approvabl e di §h8§/ﬁ§ air growth on day 8 and fully re-growth of hair in the shaved areas after 20
20 days of topical ASC-J9 treatment. These results demonstrate that topical application
of ASC-J9, is able to overcome testosterone-induced hair growth suppression in an

animal model.

FIGURE 12 depicts a photograph of nude mice inoculated with 2 million
25  LNCaP cells. The mice were given an intrapertioneal injection with either ASC-J9
(50 mg/kg of body weight) or a vehicle control three times per week for 7 weéks.
After 7 weeks, the tumor was excised and weighed. The ASC-J9 treated nude mouse
demonstrated a 75% reduction in tumor size compared to tumor excised from the
mouse treated with vehicle control, indicated ASC-J9 compound is capable of inhibits

30  tumor cell growth in vivo.



adj uvant, excipient or carrier, such as but not limted to a |liposone, with
whi ch a conpound is incorporated or adm nistered. The term "enhanci ng
degradati on ofwéd bme@ngisogen receptor” as used herein 20r ¢(-@x%, BQOOQ%@UCi ng
the quantity of androgen receptors or iRgreasing the rate of dOegra ation
(reduction) of the andr ogen recegt ors when conpared to a placebo or no
treat ment . SERifts @ pptperaph deatoasimeing the redistiohefilN@e ef ers t o
dosage formt @ﬁfk‘«'ﬂpfrﬂwdeﬁﬁcef Othe tal3e- %&)ﬁ@%cex%@i’@qng}lgﬁ tfindd e} &g kovfxa tine,

conti nuous, contlnﬁpus or sustai ned 25rel ease a co
conposi tion. Fimectiondon’werks. Tﬁ’é}ﬁ‘fﬂ“&é”e‘@ér%is@d 7Iﬁ?e’¢%ldr$€mlef%€rﬁsletvci a series of

amino aci ds | idaked Jopatdshared thokiaapeRkbigimief ers to a peptide that is
short in Iength. The term "pharmaceutically acceptable” as used herein
refers to approved or approvable by a regulatory agency of the Federal or a

state governnent fBiGusse3 demaeuaié 178 ability T I0S oo PRkt &&ﬂn%rheé(hd Nn Q[yrrans
The term "phar rraC{e %egal I%ﬁ%%;:ce ptable carrier" refers to an apﬁr oved

approvabl e di FUBRt TSRV d%IEs- PP A denigts the Fesplis of tegiing axsfivialtwavods | | m t ed
to a | i posomeen whitnhl sit. CArtificiaDSKROWMEhdE &feierb@é&feBQIEl%EQQkﬂ ufia} 8H St gé% VO
2009/017815PCT/ UsS 008/% g d‘ﬁfclﬁ he term "prod rug as use Cher ein
refers to a cBFpOUREeH e %B?lh/c\f‘i“%Aé‘Hﬂ‘ilﬁ}”§rFrﬂa‘ftﬂltﬁ?ﬂte mithiyghiglsol i zed by

one or noie sbxeaﬁ oﬂére@ﬁ@@mmm{zs@mwwe%@r &9@%’@1@%%& SN @l 0gi cal ly,
phar maceut i cah é Oﬁﬁ%ger apeutl cally active formof th corrpound1 To produce

a prodrug, a1 patgd ppipslshevpwratiar W@unmpmn@dat@s)uthﬁ hat the

active conpousspid o veRicleegeRe bR, M Jhhabolt ¢ T odrug may
be designed to alter the netabol i c stabili ty or m%lg&ﬁ'zﬁgl%d il R8CR

char act eri st | Featgkmige gp day 10; svhaeasinaebigle dreated anjmals, W@é@ﬁéﬁfﬂyng tegaingr ove t he
flavor of a dvibigleOThistiatl ih@tat&tthflan Qhras @rﬁxtaﬁ‘crek HdE %‘rcapﬁb@@&r t@r?mé’f a drug.
The term"%herape tically effective anount” as used einreferscto the 10
anount of fﬁ%it}ﬁﬁ M conposition that, when adnministered to a patient
for treating a disease or disorder, is sufficient to affect such treatnent
for the disease or_disorder. The "therapeut| cally effective amunt” wl|
vary depending on FIGURE 448 dericts Bhotegsarhs Spmpnstatingterepriessatatime wisiblii sor der and

its severity ﬁri}doxtehﬁnﬁg@klﬂrédnd&&rﬁmuhg{g 8 1opRhI éf)Bflcattlgn BemE 'Ee%@éo%ouﬂdls

B. Conposi tion e Treatment of Skin Disor
mp 28& %5 (% Q micromolar in a carrier base) to the forehead of an acne-affected male

20 volunteer and in another acne-affected male (back is shown in FIGURE 14B) with

ASC-J9 (625 uM), as described in detail in Example 10.

DETAILED DESCRIPTION OF THE INVENTION

25 The present invention incorporates by reference U.S patent application serial
number 12/008,124 entitled, “Compounds with (substituted phenyl)-propenal moiety,
their derivatives, biqlogical activity, and uses thereof.”” Methods of synthesis and thus
methods of preparation of ARD enhancers described herein may be found the cited

application. Further definitions may also be found in the incorporated application.
30

11



It's the belief of the inventors that the conbinations of conpounds

provi ded herein will have increased therapeutic utility when conpared to
current therapiemfiars20t he treatment of skin disorders. pdRUSrodddeNe
aspect of the present invention, a conpgsition for the prevention or

treat ment of ski 6Kc’ljliP,s,order is provided. The conposition of the present

i nvention nmay“be p 8¥% in nultiple embodi nents, which are provided bel ow
as guidance to those skilled in the art of nedical treatnent or the

phar maceuti cal i nsttr Thus, the enbodi nents of the present invention

wi |1 25denonstrate 3‘e%gé¥eflaﬂPtWWﬁ6rﬂllit¢ﬁhﬂiCﬁlgmﬂ opipniifisttéron gsadrhereieRavk

conbi nati ons theatmenitatigy £96tdnhbRy akdeRichdng otn@o%&fainﬁié,'sﬂﬂgmper er, the
desired ad€1 ni ?lt ha}};l on or é}rﬁeat ment regimen’ The conpositions of the
present i nvent' A HHEVERIOndelongsa 4l nalgsisc enphientions publishedanplicatiods amicl udes an
Andr ogen Recepther pubtigitidfiadrk aRopORIR LYREBRE& in ﬂwenﬁf%gpggg%%pp.ﬁm can be
selected froma variety of conppounds known or suspecte 0 aving utility
for the treat MR OFP aé‘\t/ye?'ftdieg’i?fnﬁqs fgr aterm herpigothgeerin thinseptien meneilemtesdi ment s,
t he second cosmedibtherdye. | Ncl ude a bactericide, an antibiotic, an

antim crobi al pept{r_de, ap anti-inflammatory conpound, a conpound capabl e of
reduci ng one or noh¥ EPhAGIECHEEHIGrapisedherpinon SAR K Fefersitoghe der, or a

conbi nat i ot heeadiblar p Q2RO SRBETAHSEARTHANIAN A8y IBSand! dier. PT eSent

i nvention mayA'thl u(gee n ARD enhancer provided in conbination w
two, three or*RoPEUESADSEAMRRLAR 5OioHBY SBice yaingis Mutanisand polymarpiiisog eh
Recept or Degradahdrogen(rdidplor. Enhancers 5Androgen receptor degradati on (ARD)

enhancers are co unds that podul ate or increase degradation of the
andr ogen recept or . It BEPSUSPOHRCLIRRDIG A ysedihiersinjiefay Wapprosgdorcaused or

i nfl uenced bya@ﬂﬂﬁblg@&-a&égiﬂwdrﬁb@ﬂcg@ﬂﬁe B&dekay ot 4 Qe %@@e@ﬁﬁé{ﬁ fas chsg)%?é
I gan andr ogen)

anti - andr pgen ther.ag{l}\,;‘aﬂsa tar qgt or | r]ter,fere with receptor-|

bi ndi ng, hi cit® 8% andimore parienlarTy indumense Ths demeisowesticalhdr ogen 10
level s are | cawcegnablseimér’ BEsed REtintréfeisto ACAppRaedbl HprAhbLIENEESS androgens or
can totally bA ﬁ:vk tandr.o n-%ﬁgul ated functjaons, thus further daffecting

ot her andr ogem’ adso&t A&l of i YRR as bphaetdimyied toy Hpgsemms. withowhiskat s

resul ting i n @ogemd &tihcorpodfiedotadmmididrgind may | ead to undesirabl e
treatnment side ef fﬁlcts. Jn contrast, the ARD enhancers of the present

i nvention provide 4 “aff S883°G8e drqradation pfrhe plseeen srertatias vsidhetrire t he

accumul at3lon referemdaiyeingti dungay of Andrabe® BRARIrs bNinGRARAY ths e L conventi onal
therapies. In ancers, their function not affected by the

i tian,. ARD e
endogenous ang g‘éé‘h"é’ ?(ré%‘f/nol’%ﬁﬂg%&gﬁ?ﬁﬁ@§¢§Fﬁﬂrsd‘fhe%ﬁ?ﬁ‘6ﬁ%t°raé’é@s‘ﬁb@fsl,0 whi ch
may result i nredowemt.egul ation of the Iigand (androgen) activity. U S. patent

application serialnunber 12/008, 124 entjtled, "Conpounds with (substituted
phenyl ) - pr openal g&ﬁg?nélt f’,(te?‘{?girgéaﬁ%rﬁs\}ﬁ?‘# Rezedn refers fofipseeg o hptarpyidesand uses

thereof , " i ndorpodelted, Hewel sveby psrRiier eme oontinsth, AR6niBubisSbi ekaRtq
conpounds,st h%legsre%f?%élege to ha\éjgl ARD enhanci ng activity however, the
activity fay vary. [noprefreft &8t ments, the ARD enhancer is sel ected

fromthe group cofdksrimrigemide ASGsdbherdBeefetl b a ABEs S miMSRids linked
together. An “oligopeptide” refers to a peptide that is short in length.
The term “pharmaceutically acceptable” as used herein refers to approved or
approvable by a regulatory agency of the Federal or a state government for use in
30  animals, and more particularly in humans. The term “pharmaceutically acceptable
carrier” refers to an approved or approvable diluent, adjuvant, excipient or carrier,

such as but not limited to a liposome, with which a compound is incorporated or

administered.



44, ASC- 49, ASC Qr7, ASC- (P8, ASC- @9, ASC QL01, ASC QL02, ASC- 25 Q103
ASC- QL10 or ASC-QL11, ASC- QL13, ASC- QL16, ASC-JML, ASC-JM2, ASC-JM4,

ASC- IJVb, ASC- WB200h6681d M7, ASC-IML2, ASC-IJML3, ASC- IML4, pASGs2bMkBo300
ASC-JML7, ASC-JML8 and ASC-JML9. FI GURE1®2 provides a structural fornula of
pr ef erred ARD enhancers together with data demonstrating the relative
potency of each. Tﬁ‘@tﬁ@%éﬁé@fu%@l@e@equrﬁé@swmemdmmmonahveb

i ncubati on of x@finlsh@ls, (shhﬁmh%@o%/tﬁk%r Hl@&(\s sgxe;Lrl)cel Aes% othQersrée presence of
the correspondi ng conpound for 48°hours. réen on was determ ned
by conpari sonctyeredgphecdtigdogiontys Bhafmwetlﬂtpaﬂesp@etlapwcem antmh foon deths

andr ogen r ecepdmoud@ITABALIRNA AR, SRARGRLS ase oil
(sebum secretlngél b gxgceousp(r | ands t hat arlc@lﬁ;@%ﬂ%bo%yp%qn&% dificd

2009/ 017815PCHBE0S 0D TOmPeBMEIdsireacaera bhmisabplic mbdcsiss. ehe whi ch
linits or decpRas@mdyhe deilgfaﬂgehl:&@h&%e&&%%blﬁ dathébtﬁ{ﬁg;) tSEbUm an oily

subst ance, is secreted by the sebaceous gl and r?)(respon o stinulation of
t he androgen FRaESsTistics °\§\ﬁé‘f"r$e¥° @%ﬁkﬁtﬁﬂeéff?%hord?x‘@lh’etos‘emmem%ﬂagbmfd causes
proliferationdef o RhoeysBS RirabiBGiRASSFoRIRAYEL bR, of sebum the

| i gand- bound 5 andr ogen receptaor is believed to be a cause of increased
sebum producti on. TEFE dP?%aH’et“t‘F%lyl?gF?‘é/@émowaﬂs ysphherein meferdégthadat i on of

the androgen &REERbOA conipoBind 0PN pdkinGn A6 WAl A«Qﬁ]m‘@bérehf?@a hé Qang, ( andr ogen),
may decrease sebum secretion fromthe sebaceous cIuce t he

prol i f er at i on"EHNg BH5E3E QEdisgydes; isispibicienigp aff%fdﬁ‘é,‘@ t@é‘m}‘ey@eﬂ@ld@@e@nt i ation,

thereby reduciisgdédTBheInIRSAREE Q) HEBYELARhT SHUGH G LN P etﬁgnce of
10bacteria or bacterial infection. Since ARD enhancers act differently from

the traditi onSIMROHET OLGOMPSSHAR thediseasgcqr digprdepadptsseveringrnddhd age@ndct i on, ARD
enhancer s maywaichwmoshubmaid owefed he sebaceous gl and wi t hout substantl al
interferepée with an alternative androgen or |igand associated with AR
function. subset of conpounds (ARD enhancers) are 15believed to induce
degradation oB. t hecdnmydsaeas fod tiRITradelEN@ePkih 85&RIpY » acting via the

pr ot eosone- dependent (or ubiquitin-nedi ated) proteolytic pathway. Conpounds
such as ASC-J9 have been shown to induce degradation of the androgen

receptor and af f eqt's tHeechéres eRGAvefora®Rahe CRIRRMBAS.REAYbHRG }led%gGJRE 2
area al so shown .to. 1ggcrease expressi on of the androgen recep OThe ARD

enhancers of 9D By %Vﬁt’n‘ir?f’\?% FrgReutic atiliytwhen gomeaged 19 chrens gherdpigs forf f ect t he

sebaceous2@! afe xreémemmla ARBARA! Thod, if R dpRB&Mhe bx@ééﬁf‘xrn{/é?{i‘ioﬁmay be act or
which result in t reduction of one or

af f ect avarlet of. c I%%/
nore synpt ons*’: 6‘89%1? & ?‘f‘?ngo%‘k"tﬁam@b?fc?eﬁkmdﬁ%fpﬁemhmé@s Tee provided

as exanpl es oglmposifith af e pRSdn Mvehtite niyiHR kQSRAGH muRiptdgnREERSRL | nventi on.
25 Bactericide ot her . enbodi nent of the present | nvention an

ARD enhancer Wé‘c?) PIGPr ‘H’é‘{fq bﬁﬂ’(‘f"d’r?tﬁuﬁj&l“iedﬂ thesg #ﬂkdb’a@l‘iéﬁl‘% mgdicgldreatnipat

prevention orortthepiarRadeuifal Rdedyn THLS Hedetbod R o@%ﬁq)rés&at(fm{x&ﬂvhp” ARD
af fect sebocytes Qr. sebaceous gl and 30while the bactericide

enhancers

affects t#mp%eﬁlﬂ“gﬁt%ﬁv?ﬁet’é’f“88“%‘&‘“&?0‘81“ ipnsqrugsfplcogmingtensdhatanayAet hough
nonlimting, desirsbleaoodingrethcsknatiiordu|thd dedfrdd ddhinis@ioR8r fQneh:f or skin
di sorders such .as aig?g rosacea%ﬁpd wound heal i ng because of |ikely

presence of |'6&4" RESIUOBT YrineRres oo \RuspdPn f”r‘i?"ade ahlpEstIRSmPRINdS. have
broad utilit yonasam@oam intlyidskan A rdir6peh Reeptdn BleBraliiiRn (RADS bAAACLf TR Pact eri al
popul ation is de%
secon compound can be selected from a variety of compounds known or suspected
30  of having utility for the treatment or prevention of a skin disorder. In various
embodiments, the second compound may include a bactericide, an antibiotic, an anti-
microbial peptide, an anti-inflammatory compound, a compound capable of reducing

one or more symptoms associated with the skin disorder, or a combination thereof.



WO 2009/ 017815PCT/ US2008/ 009300 16 Many conpounds havi ng
bactericidal properties are known in the art and nay be used with the
present i nveniPedEypounds may be identified accordi ngPF9U§0m9
according to desired properties or nodesgy of action. Exanples 1nclude sorbic

acid, benzoic_acid and para-hydroxybenzoic acid. One particularly desirable
bacterici de of? ‘&W@Pms@%éwﬁn‘iqumﬁhdq@As%lﬁzd}amcqs@rqyxdeden c@atriyoh per oxi de
incl udes two WERBhe, WhOURS: bOBAEbHABMES W fbd M&‘ﬁrgT%é @gh removed) j oi ned
by a peroxide group. Benzoyl peroxi de nay be f é y the conbination of
sodi um peroxi de w th benzoyl chloride (form ng benzoyl peroxide and sodium

chl oride). BeAK&&Shexﬂ@éc@ﬁﬁbﬂ?eé?@déu@@(&@ﬁjM& din agel or creamform
typically at a concentration from abouf 10 1%to about 20% or about 1%

to about 1D% home‘??’éqmg?&ﬁ%‘éﬂtpfé%@%%ow)@hwerﬁﬁmmawgié@aare al so

enconpassed byolilige Bf BSRMe degs\é@moh%mhe\é\%egéﬁ%@& foR QRQ‘B&E@% yh an
andr ogen receptor, degradation (ARD) enhancer, f?u dose o enzoy peI’OXI de

may be reducetiid HEPEFs rEdawsed of mEuencedpresndyossn- a%‘killﬁteél gmstsvaupm rritation
frequently aSIS@EW@Ise@uMﬁt fan@uﬁcrrsgktn tREAAMAro PSS edrfife RAB ?éée% hes.
ei N

15Anti bi oti cs biotics are classified as either

bact eri ci dal @B%‘Hﬁ%ﬂﬁﬂ@“’@h‘é{’ﬂ‘ckplﬂv voskstediertaelyorhandg endpgaspuseiandroganpounds
that prevemt teaag il Bl OBnitine S in Amunmagga Sﬁexbé!%q n#é@né §ckaRr No effect

on viruses, Eag 83@ parasites. They are rel atlveﬁy ess to the host
and t her ef or et bipck gadraeangeglated fupgtians thug fugther @ qt‘@l@them\ﬁi@g@n 20t he
frequent use @bociitd Rh&idnE STRAS IR iR tﬂe%{fe% lre%{ﬂuh% a%ﬁﬂ&laz?&nr & ns, among

ot her undesirabl e cha acteristics when used al one asses o antlblotlcs

that may be uSEESiligaihaapleationdrsifpRlatramentsidesiectaninrentass o ARD

(i ncl udi ng an&dﬁaﬁ‘dei‘k,of@%ﬁr&@htﬁh%nuk@ﬁ@%dﬁ bl e fTRBOMY CelnthtivaBihi dJk ﬁ%tn
streponyc cabacephens (including |oracarbef cabapenens

(i ncl udi nb{]er‘f‘g‘ff@ﬁ ce ‘%’:‘%&:WE@%&%‘I“&%‘EW%H@Q@H&‘Bﬁ‘é‘ﬁ@fﬁ)ﬂen¥0| r st

generation ceg@hatmdpsithdididsl Bedaiion oA RD kakhheott, iheilCih@mahbnraldqd 6gaial exin);
second gener at| on CFJJ%@I osporins (i ncI udi_ng cefacl or, cefamandol e,

cefoxitin, cefPPEs H’%)‘i‘? e"pf‘ﬁ?‘?fﬁ‘)fg?éﬁ@g%ﬁ TeERPIU B FHU BT i ns

(includi ng cefesuli 1mowﬁe§claﬂmnroftmigiha @neidgen E QRS @i@%sen@a‘;‘méa%hne
cef podoxi me, ceftazidi ten ceftizoxime and ceftri axone?hI fourth

generati on ceF5Ral BEpst ﬁ@os(li%ﬁ(‘?f‘ﬁ dn FoaeRouPd Yt ubsgpiasRbsry Hereperishc | udi ng

tei copl anth amdiewanen Aycvaiyes, BgRAI 466ty bAChddsingRoAZ inkbHOmEa hBrein by
rOX|thro cin and

cl ai rt hromyci diri t hr onyci n,

trol eandorrycfﬁgere"ﬁ?jrﬁit(‘)sﬁgfé‘%ya?ﬁ‘l ‘P%ﬁ{%’ﬁ}pﬁ q%i‘?aﬁ &i5gHgved ﬁb‘?ﬁvélAl&I? erhanging | udi ng
anoxi ci | lin, aapitchdwdver, t}ﬁbbﬁ)ﬁtyl xh@marﬁamlpemr%dl énwadmceln&XﬁG IARD N,
dlcloxaC|II|n fl ucl oxaci zlocillin, génlc II|n

pi peraci | |i n ZHEET E5F 8‘??4 %“H? the g %Wﬁg?tﬁ‘f?ﬁﬁﬁé?/ @J§§d@) JATOG0A5E-
poypept i des (Q#4%1A8di-Qg9,be8U-QUAST-Qo8) ASLQI92RSCRALY WG 16}, Agtti nol ones

i ncl udi
(including 03 Asc-q110 or ASC-Q111, ASC-Q113, ASC-Q116, ASC-IM1, ASC-JM2,
ASC-JM4, ASC-IMS, ASC-IM6, ASC-JM7, ASC-IM12, ASC-JM13, ASC-IM14,
ASC-IM16, ASC-JM17, ASC-JM18 and ASC-JIM19. FIGURE 2 provides a structural

formula of preferred ARD enhancers together with data demonstrating the relative

potency of each. The potency was determined by Western Blot after incubation of
30 LNCaP (human prostate cancer cell line) in the presence of the corresponding
compound for 48 hours. Percent reduction was determined by comparison to a
vehicle control.
With respect to skin disorders, androgen receptor degradation (ARD)

enhancers are believed to decrease oil (sebum) secretion by sebaceous glands that are

1A



ci profl oxaci n, enoxacin, gatifloxacin, |evofloxacin, |onefloxacin,

noxi fl oxacin, norfl oxacin, ofloxacin and trovafl oxacin); sulfonam des

(i ncludi ng mafedider7Asont osi |, sul facetam de, sul famet hipg@h&o0s/009300

sul fanilimde, sulfasalizine, sulfisoxazole, S5trinethopriman

trimethopri msul f amet hoxazol e); tetracyclines (including denoclocycline,
doxycycline, A¥saeigied with hainéol b@l«;ﬂ; which diyndts bndscreaseas thegirbeg stidnrog bakdérug P.

chl or anpheni ¢ clg , urazol i done

son azrd. 1§ it SyPARBAE e Sl ABTRA ered b BIHEL b ol B G

pyrazi nam ndestqueiia*rlmmflthﬁ er,gell! feceptpri Wizetler stepdetionofyicd sebaceusigeamtl y, t he
oSt conmon a@&ds@ ﬂglhfglscltl%gpseg Iy{ers% creg'sgd Po’&ﬁ tloﬂ%lfisjq)%me{%thhro Ghg
clindanycin, cotrinoxazole, tetracycline o Fracyel ne Wes such
as doxycycPi nén%&fnrwm@ylsuhqbeveéacw aﬂaumfmrm sbburu seduétiont Heerpfoss ent

i nvention. Angis E@lﬁ(léHQhﬁlenﬁ&@ﬂg% AR8iBEPE MG o#‘e%lrg'ce Py her, gfbodi ment of
the present invention ancer IS use |naf fon Wth an
anti - m cr obi afctiyatien kiethe Higand densivasnk mes gedstase ssbuinrsderctionfraon theedi at ed t he
production or s@!@éoh@?hﬂld tued th@Broﬁ%réﬁoWo@E&@&ﬁ% 9@%‘09& re@ctelseb &f:obi al
peptides are t fﬁl cal hort protelns, generdl t ween o am no
aci ds | ong (afk Eﬁ&@ﬁ‘lqnaﬂ‘@@?ﬂy pdueiag e pmsmegfmuraran@redpeng ihepreacrecof t en

cl assi fi edoasbaidriadibsdt@Rl flfecdBRepPt i des and are incorporated within the
scope of the pr esent invention). These peptides often include two or nore
positively charged SingeshRDe8haeesy petlifTasgntlyiginmnihe raditigual ati-androgens thet di c
envi r onnent s, adllabiebhidiigaANitdichoctian SERDEARAL ARy LASNEEANonS ?9/‘) of

hydr ophobi c residues. In addition to killing bacteria direct they are
suspect ed of PEROTIRYS elandivisnut gbstantal inseriarmcawish gn ﬁlttnmﬁttw@ﬁxsir@gtatorrray be

i nvol ved in tnganaieslo@ﬁfea%ﬁA}ifdn@ﬂiﬁpwsgﬂsetbmmﬁ%gg (hRD ARidcLkyab0 al ter

host gene expreSS|on as chenoki nes and/ or ce chenoki ne productlon
inhibitindg’li B‘?Jﬁ&?@@é&ﬁ%ﬁ?gﬂ@af‘%@fdb@i’“ﬁ?@“lﬂm ndraegn orcpptey pakig e tpc oduct i on,
pronoti ng Woupghiddesthd- Men%ﬂ(o%@ﬂ&ﬁﬁ%&a&e‘&?pﬂb%%% B/Q)t éicﬁ)gk%t el I's

I es ar e

and cells of the adastl ve inmmune response. Anti -
t hought to varyAPR-IP avethesmsiora e H’ﬂﬁ@&egﬁéat%@ééte@nﬁwgemmtmmaﬁfm havi ng

i ntracel | ul ar thek@eice of NoB! LBinpbiAs B263HR4 GSFiRlrAD 4 i des
that may be use% Wlthot he resEeDnt fﬁventl on l| ncl ué}eaa utgﬁcgget@no‘?g%m ted to

def ensi ns andS¥Mgssien ohibe pR4TageA 'e¥Aory of pol ypepti des, which are

characterpged by arfy Qlb¥neaBSS6MEE b %& BReftoAtbRE] ' a highly
vari abl e cat heqlfl cidin peptide domai F]e he gntl -m ggggﬁgﬁeﬁ% ectij of

cat hel i ci di ns? ??tgwﬂma?%lsgw 2M@?m@mpﬁsgmm@g%@nmytuq@mght to be

nmedi at ed by psoifRel 3sdrstydTdellBYed, Wikh Y&uRBSthe ?e%'u!:tﬁm JFeh&sQfyt es and
neut rophils. Kal likrein-nedi ated proteolysis been proposed (FASEB. J

2006 Oct: 20(YFPUDEESeRkthitha ?lgn Risprdem Thﬁ%mwyata@cpr@vdqd@sexmes inits

entirety). |toﬂlﬁa&ﬁirbﬂ&ﬂﬂmhh?twd{\’f@ﬁecﬂﬁﬁﬁe prasenPiRbidiahi on with ARD enhancers,
t he cathe%%ci din famly 5wl be useful as a treatenent for a variety of

skin disofders and particularly useful in the treatnent of atopic
dermatitis anBadt@mazea. |t may be desirable to provide a cofactor such as

Vitamn D for |ncreaseﬁl efficacy. Vitamn A Vitamn A Derivatives and
Ret i noi ds In another embo 1ment of the present invention an ARD enhancer is provided

in combination with a bactericide for the prevention or treatment of a skin disorder.
When used in combination, ARD enhancers may affect sebocytes or sebaceous gland
30  while the bactericide affects the population of P. acnes or other strains of bacteria.
Although nonlimiting, this embodiment’s particular utility may be found for skin
disorders such as acne, rosacea and wound heéling because of likely presence of local
bacterial colonies. However this embodiment will have broad utility, such as any skin

disorder where the reduction of a bacterial population is desired.



10l n anot her aspect of the present invention an ARD enhancer is provided in
conbination with Vitamn Aor a Vitamn A derivative. Vitamn A pronotes

heal t hy surfacgohdonorge of the eyes, respiratory, urinary@pd,dof@Esb] naI
tracts and hel ps the skin and nucous nmengpranes function as %arrl er

bacteria and vi rusgf In add|t| on, Vitamn A helps regulate the [ rrrrune
system which hel p¥2pY emrfungyh af“l“@WF‘C%‘F‘f‘daiBioﬁFlé‘éﬂtﬂéh@ovﬂylnmwdmyte bl ood

cells that dest e e pkleselaaﬁb&moﬁ @BQ é/dn'ayﬁﬁ? be Meﬁt?ﬁ@d%e&r&iﬁé! { aééa% hel p
| ynphocytes fi i nf ections nore ef FI vel A derivatives

enconpassed w® ??ﬁcﬂrdfrﬁ%éo ?Sér%ﬁ{oPF’H%‘Pft’PQWTS P%P%eEwmlqsuwzde@mwsmih as but
not |inited teexadoi@alcmtane@@ra-}@axtoﬁyuehk&@adla)nénea;swuéuliﬁ 'deéﬁf‘ab?e%qctﬁﬁé‘ld &C' ude

t he addltlgng{?one gr nmpre, of a variety of unctlona roups suc
20al chohol d%r%semk’é‘fea%oﬂ EéF*HGXW@O% Bepyzof pgrexidajinely SrtWAba:em vat | ves

may al ter thegminpi %ﬂﬁlﬁﬁyc@wﬂhﬁé BUFOHG fehfoSedfjoiNed B &ré%hde grou Ret i nol
is the ani nal forn‘lof Vi t ‘h@ Reti nol bel ongs to’ a larger ?apmly of

conpounds r ef Bepaoy 1?660’%3 ‘P@f‘i’ raed byrthe combipatign of spdiumpgsexide with t he pr esent

i nvention a abetzogehliorde eptling BazoAGRExRR aﬁ&ﬁ@ux@@m@ﬂ&?r BEBY%yHR SR 1N
conbination with,a 25retinoid as a conposition useful for the treatrrent of
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activity withUSH ARESS EBFOMPRRTTE | é’r?séﬁdﬁ‘@&tl%s\éfhw psed fresul t i n

reduced skin tombibationvitheanmBIosh @S@Qﬁld@érsdimwh LARDEE AR dﬁeedo@%&d 30
n anot her aspect of e present

conmpounds.. Anti-inflanmat or )
i nvention an ARBCERTEA ng’ﬁrmaiyé’ed%‘ggequW?‘Eaﬁ?ﬂ“ﬁ%th%ﬁe%e{‘% of skigdrynessieir| ammat ory
conmpound. | nf ireitiad fequeatbngessiasd Willy clifnt BUR.R0BGHRLY B GE,R008/ 009300 19

di vi ded bflegwe ter0| dal anti-inflammtory conpounds and non- st er oi dal
anti-infl amm 9 $rmpounds, each of which is enconpassed within the

present inventi on. Ahdiiytics berolisslfied &Lb@theraﬁm@bu&éw&diah (otpdandstigd uge
i nfl anmati on Qz}/mlgdl ngﬁﬁto (%ortlso gge ptors. Oten these are referred to
as corticost eP gt SrEsGHaRAtCA Qrrpoupds BRt Ve besterinfrom dhudisgly conpounds

i ncl ude t hoseAntiEbtichant iknaat or@b effect on viruses, fungi or parasites. They are relatively

harmless to the host and therefore can be used to treat bacterial infections. However

20 the frequent use of antibiotics has lead to bacterial resistant strains, among other
undesirable characteristics when used alone. Classes of antibiotics that may be used in
the present invention include aminoglycosides (including amikacin, gentamicin,
kanamycin, neomycin, netilmicin, strepomycin and tobramycin); cabacephems
(including loracarbef), cabapenems (including ertepenem, imipenem/cilastatin and

25  meropenem); first generation cephalosporins (including cefadroxil, cefazolin and
cephalexin); second generation cephalosporins (including cefaclor, cefamandole,
cefoxitin, cefprozil and cefuroxime); third generation cephalosporins (including
cefixime, cefdinir, cefditoren, cefoperazone, cefotaxime, cefpodoxime, ceftazidime,
ceftibuten, ceftizoxime and ceftriaxone); fourth generation cephalosporins (including

30  cefepime); gycopeptides (including teicoplanin and vancomycin); macrolides
(including azithromycin, clairthromycin, dirithromycin, erythromycin, roxithromycin
and troleandomycin); monobactam (including aztreonam); penicillins (including
amoxicillin, ampicillin, azlocillan, carbenicillin, cloxacillin, dicloxacillin,

flucloxacillin, mezlocillin, nafcillin, penicillin, piperacillin and ticarcillin);

1L



inhibit the cycl ooxygenase (COX) enzyne. The COX enzyne synt hesi zes

prostagl andins, which lead to inflammation. Conpositions of the present

i nvention may wdshdflesgon-steroi dal anti-inflanmatory CO%?’HM%@O%B reduce
or prevent synthesis of prostaglandins, ;4hus reducing or elimnating pain
associ ated with 10i nfl ammati on. Many herbs or conpounds isolated from
her bs have anp¢ypepiideafineltiding bapitopey tilissn anichotymyyxheB )i gaidoloResq@idhidiat i on wi t h
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conbi nati ons IR ' ejn. W ll.have .increased therapeutic
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| oss. Thus, i Hfagwin adseratinohydineCpragizrthe nnstenininon antbictiwpesitbirem f or t he
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prevention of daivat g ewdbtas dosycygliniand mimariver cacknf/whigh may bs ssedameict i on
associ at ed W plsdhhgvasoimul ation or build up of androgen or associated with
t he androgen receptor can be 30treated or prevented, at least in part by
the present invention. The conpositions of the present invention nmay be
provi ded i n nuh#inRtEbignRess IS gdhi ch are provided bel ow as gui dance to
those skilled inthe art of nmedical treatnent or the pharnmaceuti cal

i ndustry. 15Thus, t He aBetheimbedimentdf thepressnenemtion, aueRD erhaméek is wWedianst rate a
vari ety of nognibidiion %ithQh A Aidr-ORS! Rpridkss | D QSnduial ;rey be
2009/ 017815PCT/ US2008/ 009300 20 des j‘%g%#egggé’é‘?@?’?gﬁgﬁatgiet‘ﬁé“&r‘r‘ﬁ‘é‘ﬁ8é|

condi tion, th@edasd thedrodypiion ostarailebidity ofrantaneatierebial peptjdereAmti-Miveobial
COMosi L1 on bAGDREREN sbAYEALHOY. g g, £qamgunds. Cne
conpound incllﬁgcli)els an Kgdr E)Btgsen Eec‘elpt’g? eDe_lrtga ae?rit‘ (l)inS?%Fg re’%ﬁcéér:;::)lgrr’g. The
second conpouttheugh lasger peateips with sipdlay propeandsareyofish classifelascatilomonvhiabr
suspect edaBof pdpaistidld Welihdokbrted withig did & r hoR,Qf @ hair

| oss, bal dnespséaqr Sandroéer?é%birc a‘lvope(t:}}.as. %ﬂ@%@g&gﬁﬁgyﬁﬁéﬂﬁﬁsﬁe second
conpound i s SRRBPEREIEEN HFludp ey eisnerg positiyhovhetded esiday prgvided by, arfinite,  t he
present i nvenklidtloMacldielriftendbnd RRIGAARGE lar I QYRS (AR AT 0N Wi th
one, two or nore conpounds or compositions provi d or tggest e Herei n.
Exanpl es of AFfI@YéWEW’éﬁléu%shéft addifjpn o kidlingdaetciindirdetly freg sersuspenrednf i on

i nclude t hosenapin@\liifbes &F ibdnmnoMBd B4l ry 3RRYibEANA Ahy be involved in the

25 clearance of infection, including the ability to alter host gene expression, act as

chemokines and/or induce chemokine production, inhibiting lipopolysaccharide
induced pro-inflammatory cytokine production, promoting wound healing, and
modulating the responses of dendritic cells and cells of the adaptive immune
response. Anti-microbial peptides are thought to vary in function from affecting
30 bacterial membranes to having intracellular targets. Nonlimiting examples of anti-
microbial peptides that may be used with the present invention include, but are not
limited to defensins and the cathelicidin family of polypeptides, which are
characterized by a highly conserved region (cathelin domain) and a highly variable

cathelicidin peptide domain. The anti-microbial effects of cathelicidins in skin are
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al so promising in the treatnment or revention o or exanpl e
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pepti des used in conbination wth octy
25  retinoid as a composition useful for the treatment of a skin disorder. The

compositions of the present invention provide improvement over previous retinoid
therapies in that at least in part, the dose of a retinoid may be reduced because of the
increased combined activity with an ARD enhancer. Thus, the reduced dose will
result in reduced skin irritation commonly associated with retinoid related

30 compounds.

Anti-inflammatory Compounds

In another aspect of the present invention an ARD enhancer is used in

combination with an anti-inflammatory compound. Inflammatory compounds may be
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al 50 i ncor pOr akLAcRIERS, ferold A IRAGbS sompounds hifk RN gRRLTeNt s of the
I ned wt

present invention, the ARD enhancer is conbif one or nore plant
extracts (or YOHEYSPEReTREIEMINg hasreduriteorehminptinhpain assecialedwihect ed of

i ncl udi ngi@nt inflape@geni ¢ conpounds, anti-androgenic activity, or help
prevent or treat hair |oss. Such extracts include those obtained from plant
| eaves, flowers, fM#thsrRsor perppquads isplaighkem heehsdgveomti-inflaninitkey, The

extracts may Repdidsdad &%l baale iREoBatRa Al dnfA18Y BUEH,I8S >0% pure,
60% pur e, 75‘V}<§}gfjre, 80% %ur.e 910(V8purae or over 95% pure. hgg%gthe extracts

provi ded her ehgHevadip prvesatifiyiiammater pERartes s hussameingsnonisdddaeha eved to be
active ther ewyhibh B&ﬁ(aibﬂle%%@ﬁh,ia@eé@;ﬁﬂ@t)&@tléc%e,"!nhh‘viﬂmbﬁﬁ%ﬁ@#%@a@%@ fOf the
nts,

present invention. In sone enbodi ne the extracts are obtalne rom saw
pal metto bl anlicyis agide Sirpilaslyispme fosds ere thanghigo icpntpinantinflaenatersr n part of

the United Stgbgstidshahikiéditholdigideion Fosas seBected¥ AL EELE.C Pl ant extract
as well as its_conbination with 20acetyl carnitine and co-enzyne Qis
di scl osed i n 'BHMPRAOBE RIPREGS A EHEC igcegp@aigs within the present invention. For

example, capsaicin and omega-3-fatty acids are anti-inflammatory compounds found
in foods and are encompassed by the present invention.

20

C. Compositions for the Treatment or Prevention of Hair Loss

It’s the belief of the inventors that the combinations of compounds provided
herein will have increased therapeutic utility when compared to current therapies for
25 the treatment of hair loss. Thus, in one aspect of the present invention, a composition
for the prevention or treatment of hair loss is provided. The compositions and
treatment methods are believed to have particular use in the treatment or prevention of
androgenetic alopecia. However, any hair loss condition associated with the
accumulation or build up of androgen or associated with the androgen receptor can be
30  treated or prevented, at least in part by the present invention. The compositions of the
present invention may be provided in multiple embodiments, which are provided
below as guidance to those skilled in the art of medical treatment or the
pharmaceutical industry. Thus, the embodiments of the present invention will

demonstrate a variety of nonlimiting formulations or useful combinations that may be

10
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typically include mxing a compound or sal I'n thé ence of
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15nmi xed with separate carriers. Suitable carriers for use wt

conpounds of fRE-Ipt o SHrIMIR A8 3 ASCHAE BASGIM IS, A§SECJ|I\@|7ehS§ JM)lrS ot her

carrier materiql gscgphected according to the intended form of
adm ni stration and_consistent with conventional pharnmaceutical or cosnetic
practice. Further ©Opbipatiops pigompamsis escosmpositionsspeidedawithia the presedtude, but

are not | g tmdex{ti@nnva@u:%dm&khve%@tbpigmgabraﬁ?'a!na%e 1REAS RORLERPUT T ered
20saline, a p iologically conpatih sal i ne buffered with a

physi ol ogi cal PRAEHFHEE eRsEictapts orgs deseabediin thipresenimvenion. laseman
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al'so 25  combination with a compound or composition suspected of stimulating hair growth.
Thus when provided in combination, the present invention may both prevent hair loss
and stimulate hair growth.
Though nonlimiting, the ARD enhancers of the present invention may be
combined with compounds that interact with the androgen receptor or androgen. In
30 some embodiments, an ARD enhancer is combined with a compound or composition
that blocks androgen binding to the androgen receptor.
In some embodiments, an ARD enhancer is provided in combination with

finasteride. In another embodiment, an ARD enhancer is provided in combination

with flutamide or bicalutamide In another embodiment an ARD enhancer is provided

an



25i ncl ude appropriate pharmaceutically acceptabl e antioxidants or reducing
agents, preservatives, suspending agents, solubilizers, stabilizers,
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chol est er o ayon ok arm%rgwﬁ‘ 8t ?’ﬁ’g}}’ (r)@éu?yﬂ’égg%rpﬂr eptifledyMethodanf body.
Lecithin and trbumlngatoeeand” ahehad lmlmrreS@&tateurbytr&faeb&dxlsélﬂsek #eG8e gount s, and
t hus provide bi oaccept abi osones can hel p reduce

t oxi c:ot y and gl%%gm%ee?on?aéﬂ"l %%%D“S?Sdée‘{‘&?wémé ‘?”ew‘(g? OGtythutYEE: IOZOActl ve
targeting usual |y Tlm.abbwe;septlm aad b}agdpemmbs &t nat ihieg@ado bOlilfimg It f ace of the
l'i posonme or th leraf F %fo Li gands can i ncl ude ant i bodi es,
or antibody fraghent s Pa@h‘z"y‘ﬁ%‘é"mHoé%lP 11 thegpressponygniion fat a1 gensidered | i gands
can be at 2&cheufig farahetndatryero br reninavabftatd lyss whidh usavakaibinalohaGmwNt s are
nore useful . \)q;zﬁo S QeSS classified into three classes: multilanellar

vesi cl es (M.Vs &l uni 1 arnel | ar 25vesi cl es (SUVs < 100 nmin dianeter);
and | arge unllarrellar vesicles (LUVs > 100 run in diameter). MVs are

easily prepar e re m n| | |aboratory equipnment. Both M.Vs and
SWs have ﬁgc}g&%e %%h Loz y conpared to LUVs. LUVs have nany
advant ages | ncl udf mgAMDQMaamamshé prieteanin0éntion bl 18 Abddh okl fon st Of
i pids, and t e of e drug rel ease. 30Q her delivery
vehi cl es il}(sjedm% Ie%gg%é) rgfl SRV "“‘1%1%@%}8 é)tﬁértféet?f ‘Efpé?mﬁtﬁg‘laﬁr groadh or

decrease hair loss. Such nucleotides may be those that modulate the androgen

receptor, cofactors of the androgen receptor and the like. Nucleotides may act
upstream or downstream of the intended gene, enhance or inhibit promoter activity
and the like. In some embodiments, such oligonucleotides are anti-sense

30  oligonucleotides.



by those skilled in the art of drug delivery are also contenpl ated and

i ncorporated within the scope of the present invention. For exanple,
nanoparti cl es vas sosabdigl, col |l oi dal particles having nmacr gpplefbdd@bsoe
substances that vary in size from about ;10 nanoneters (mu) to about 1000
nm The conpoynd or conposition is dissolved, WO

2009/ 017815PCPALBEERE gsnis gnbEeptides apped, adsorbed attached, or

encapsul ated in t heompiRAPicact &rpré%Bﬁfalr%ss M@QQ%&J&'A% Qﬁa\éﬁcep £n
descri bed as havi n%é?t he followi.ng nonlimting Conpositions: a mcr osphere

with a shell - FQREP le?‘r?é’ta“héfr‘% iekrechtnr anti migrobigl| npptide. (The coropountiat
encapsul at es fldipeptide3ldisciiaed abdnglwith $@bdc tolRIt digorrd i 91‘3@91'&&?@9: & or not)
for surfacg ht achnent of coinpounds or conpositions and targeting

mol ecul es.” NaABP8rticles are typically injected. Co-administration of
Compounds Al t hough the conbi nati on of conpounds nay be provided in a
single 10 phagpaﬁgutical or cosnetic, in other enbodi nents, the conpounds
of the presen on are provided as two distinct conpositions and

adni ni st er ed togetlhebm@éms&pﬁéza.% 6f the prEb&@t [QuiRS, ME AR A MhS igtcbx%mg@y be
t he same, such. S opi cal W@P‘g‘ﬂl cation of two or nore compounds or

different. Foli@g r%‘)re 8 ATS (A5 qomassitioas phiaiprdiber eaf@na fihap Argl

phar maceutd c akusﬁembdtolﬁ eqcaﬁlﬁignﬂn&ﬁd@gér@@é&@douﬁma&dﬁ%ﬁ%bﬁ@ lacthﬁty 105%9@”‘3" ic. In
this exarrpl e, the tre atge %mudes application of har hmaceuti cal s,
iy Jogs.

one topi cal | yPEXE 8HEh b efragigynchde thase ﬁ‘ﬁiﬁmﬁﬁaﬁ@p[ﬁ anelgavesncurrent | y

or at peri odi flowdrk G’qutabSbeﬁ'ﬁest trﬁ@@, seddilisnd t%h&ecwﬁ@@&ﬂaéth |15 bEBg¥ary
dependi ng on tXQe desir regi nmen. E. Met hods™ of Treating Skin

e
Di sorders TR Er ‘6% %aeﬂﬁgc Ofﬁé%%%ﬁP‘Vw\%ﬁé%wrerr&‘}%wmsed to

treat, prevenf0% pureedoee IBVORE. Ik ehe Y IRIEOIBVillEdBrdn, Vi Klive Of Skin
n of the body and obviously the nost

di sorders The skin,is the |ar
visible. A thSUGIRERd ey soneRo gjé%sbég ‘%ﬁé" ostiatheEih mgy de peadincul ar area
or region, SsoqentdnaonRthfiesARDicanmcat ofﬂﬂE Qfeﬂe’ialt ibsiRpase. A variety of skin

di sorders have be n |dent{)?#(¥i(§l Er&(?j rrg% f ound |n a variety of nedical
di ctionaries, such"3¥"%fT s S B ‘Et%ar?ﬁB’é’rne% BRSHY IPalSHP ®lagh @R onary

(edition 20, ARf@dcankke BAst &uﬁ‘d)ﬁmﬁm%)lthemrﬁbaﬂ 5f theDRRAICS LS IRk f €r ence
sician's that specialize in the

herein in its.ent. toIo st.s

di agnosi s and t¥&4 taﬂiy ltonge %@%g‘é%éﬁd”‘?l{ﬂ?ﬁ?%m@?mﬁ% Wik n and
appendage?) n&ytyb&rmomsaﬂdtoeeknﬁme Qdgldikdiesaa in Peite@Stdtetl patcies 893847l ¢ uses or
when eval uati nt| al. f C ounds ositians. Topi cal
appl i cati ons é;“rg“elg requ eoﬁ'tulo9s ﬂ@é‘&‘g}i‘% f?%ﬁ‘f%ﬁ‘?ﬁmﬁ“? rradognstic NenRsiAst , or al
medi cat i ons awkickalssereoninr@poraitt @y ederpog] hhyohsused in doebiagseWith 'A'i!&?nt' on are

enhancers. Saw palmetto plant extract is also provided in combination with African

Pygeum extract and stinging nettle extract in U.S. patent 5,972,345, entitled “Natural
25  preparation of treatment of male pattern hair loss”, which is herein incorporated by
reference.

The present invention also includes an ARD enhancer in combination with the
following extracts or compounds isolated or purified there from. The extraéts
provided in U.S. patent 7,201,931, entitled “Oral compositions for treatment of scalp

30  disorders™, which is incorporated herein by reference, discloses the use of Seranoa
repens and Vitis vinifera. Extracts from Seranoa repens were tested “in vitro” on
prostate cancer cells and revealed a strong affinity to androgen receptors by
displacement with radio labeled 3H-methyltrienolene. U.S. patent 6,358,541, entitled

“Topical preparation for the treatment of hair loss”, which is herein incorporated by

lala)



WO 2009/ 017815PCT/ US2008/ 009300 26 adaptable for topical application, oral
application, injection or any other suitable route of admnistration as
desired or as, ﬂﬁﬁﬁ tically or cosnetically adaptable

treat ment net ho S ﬁe present inventjon include provi IEi?Tr{Igjjszgor?/oP;r%Q?w dual
suffering froma skin disorder and adm nistering to the patient a

t her apeut i cal leferesce bits eptiretic discloses threoiso pf wvreleowiesy wicoms esfract he present
invention. As.pravi sl ggg@ $int sent invention include
at least two of theéj@gms osse f indl§&§m€é§m ?or%g%ﬁle of the conmpounds is an
ARD enhancer. Fur tiﬁ@rah@\reeextrmeare oqqmtsndedombmynmg birringtérd ekemplaxyfof she

phar maceut i ca; ielen@ofR8IEHidnt exthadls ik Er\f o &Eﬁéd'l,rsé’ﬂuﬁf?)hﬁu%rue bg prevent ed
by adm nistering to a patient I n need 6 th arnaceu |caIIy or
cosmet i caldy reapenef heirdessurien spmbined with mABD@oh@p‘@sn tions of the present
i nvention, wherein one of the conpositions includes an ARD enhancer. The
follow ng provides a brief and nonlimting description of skin disorders
that may be tPeat dhaspacpiticpleand&smgtiafeprernsionnds and conpositions of the
present invention. 15 Acne The conpounds or conpositions of the
present invention nmay be used to treat or prevent acne and may accel erate
the healing of | esih§sempaingp of the prepeshinyemiion may e cpmbivediwisbiai n” part by

andr ogen- j ndugReh ARGl H&Ebt%le@iméﬁ@%‘r& agha%@l&au}; SsdlicRiiyS S ent

i nvention affects sebaceous gl and acti vatl on provi ding an "ARD enhancer
capabl e of pr@fi‘@’rﬁq et i t‘d@é‘?’é‘ﬁ?‘ﬁ%}waﬁd?}é‘g@ﬁs? ageutiggland icasreatic

activation. |gpblaibRbdeQRINASWHHRE 2t 83 dyPalBY lﬁclﬁéérﬁxx*ﬁ?éd &M{é;@u&@oé%ﬁt
associated with the androgen receptor i N response
theref ore be HfeEakiadhe presgace of gsviggblergisrofh q%m%@ﬁtheum@mm\@mlmy

i ncl ude adm N} B B8d BeeMBPRINE sinfb BEHBICR WicGRbarEr &mllﬁeﬁéﬁ%w ation
to an indjvidual in need of such treatnment or prevention

appl i cat i bhs, M MIthSeParats edtep| Buitablesarrigrs f@ﬁ}éh%tbﬁhﬂﬂoatppmoﬁﬁy be of

particul ar i rﬁr@ieﬁﬁxhvéﬂhbﬁnﬁtdﬂ@ﬁxhﬁé?&ét SRifdnt I Shiidf m@fariAb 30EP§F ONPassed
within the present invention. In various aspects of the present invention,

met hods of t rasPTiing tothe shterdse forAPIadminraiereand consigien Withpunentignal

admi ni st eri NgpHafnaButdAfbrcosHetlc ﬁ?écn%él b 2br AdALRREE e&BﬁfSl@p&ﬁsuﬁable
therapeutical |y effective amunt of pharmaceutical conposition or a

cosmetic conp@&ids BRludpbEtas BeY lymtq@léo éY?FPﬁd%W%’Pléalc?léékﬁ?ethsh@t%hwfmd of oil

secr et ed znd Jaﬁ%@@ﬁyéi&l@glém@%b ghﬁﬂ'e Bl sal@eRifrered wWither dﬁgﬁb‘l“ogﬁﬁw y
effective dosage nay vary WD 2009/ 017815PCT/ US2008/ 00 somewhat from

conpound to c%%u?}a salty a ategin-pih eylsioarfnd ap ad-igyveter eraplsien. asrelaohel, condi ti on

of the pati erulmamglsnw& eéxn@@é lrﬁéﬁihyol 18808 8180 Ah, ﬁ%ﬂ@ﬁ%‘?‘ycola dosage from
about 0.1 to of, the conposition may have therapeutic

t
ef fi cacy, mm"gyegw lqne gwcaﬁaé?lywylpmsém%ée&g@@ %W@ﬁtﬁoéllupyg‘b‘émﬁ@ enpl oyed.

Conposi ti ons @gwﬁ@@p@baﬁ&mw&lme GRITBAUAGSuréNBLre @ GulthfElatridi® ANE
particul ar utlééég/ql n the treatnent or prevention of acne include an ARD

enhancer P oV PRI PHAIGIPRATIAGTI SR DRosePiRictadtipaiants ardedicing apenisoy |

per oxi de; an ﬁa@r@ﬂb&nﬁ@ﬁenﬁfn@\égﬁlﬁﬂ smblﬁmlsda&hk&a cﬁélﬁtlihgaatgerln@aSt one
anti biotic; an ARD.enhancer Emo in conbination wth an ant-nicrobial

peptide, sucHOTPIFIN AR Vi atﬂﬁﬂ‘%ﬁﬁ%ﬁ‘&&agﬁ‘%\h‘@é&’ flavoginepeans i on

coloring agents, odorants, opacifiers, wetting agents, pH buffering agents, and
mixtures thereof, as is consistent with conventional pharmaceutical practice

30 (“Remington: The Science and Practice of Pharmacy”, 20th edition, Gennaro (ed.)
and Gennaro, Lippincott, Williams & Wilkins, 2000), which is herein incorporated by
reference in its entirety. The compositions of the present invention may be provided

in a shampoo.

[a el



10 with Vitamn A a Vitamn A derivative, or a retinoid; an ARD enhancer
provided in conbination with an anti-inflamatory conpound; or conbi nations

t her eof . wo tooo/@ngs enbodi nent t he pharmaceuti cal i nClpdg@820880050535
enhancer and a bactericide such as but pot limted to benzoyl peroxide. In
t hi s enbodi nment thi: ghar maceuti cal, conposition is g referably provided as a
cream or gel and i SMGGPBIRCRRS pE} RIPYided iny thesanehcaliy p&etive deseedhs) of t he

skin. There rfegrdpeutialy ﬂgdcav@mé hﬁ@ﬁb@ﬁma& I?Jrh& bmx&lé&%bﬁgﬁ%e ARDI n ot her

enbodi nents, the beg Qﬁﬁ peroxide Is applied topicall enhancer
orally. In anStRRYNE WA MY Yay pamevhatEemicempound do Pml@@uach pARDt enhancer

and an anti bi pétieat, aﬁmwnme@erermm gamatioh ke tRahdRaRUbL L ]F IR xIRrr g\Ser abI y
provi ded for oral n| st ation. However, topical, 1Inj ect b

conbi nat i ons F?{}?Faéé‘f” adosgeereomyahont @ 4 to atqut 20 fﬁé/iigbéthQC@nMg¢Cb dose or

nul tiple dOSESord;ﬁmﬁderrtgm@Gsuﬁdiﬁ n&@%@éﬁxexﬁ &ﬁ@gfﬁch@nwhil@stﬁﬁ{lg}%p&t RKEr
enbodi nent , Fﬁ(’a co OSItI,y n.includes an enhancer and an”anti-m crobi al

peptide. In s ﬁagesg’ﬁfff’}’@ sSaPlRYRY:, Whﬁ’éd‘%,‘m%‘%?id@‘-i? forrctonmesndawittARD

enhancer and Y ARID dhhMcef oM éa@ﬂﬁbﬁlnr@nﬁi@ﬁé JAL bV @e Qémﬁ’ouﬁggdlmly%resk%e till
anot her enbod nent t%ﬁ%mnp Sltl on i ncludes an 25 'ARD enhancer an

antl-lnflamh8?9r6(§66 A8 ¢ Dermatitis At opi ¢ dermatlt|3|sa
chroni c f®® m of deTHEBdotrtpbﬁnd@for bﬁﬂfﬂb@iﬁ@n@éﬂt@é ﬁgéénfx%'é?x@oh thaP 8L bx%@fd%dmagg a

hi story of aIIerg% Ti? di sease usual ly gl ns after the first

of life and aPPaecRSEA" %tvpdﬂﬁl‘gmﬁwdé‘ﬂi?é? wristignenddhdiie dritsrmatively,

rem ssions t hﬂleldgllﬂptbﬁitl(ﬁlbkﬂaﬁ Be pibvRiedl irdcti OREN sﬁlfhbmacﬁ@?@ﬁh he famly
has a hlstory The skin | esions consist of re dene cracked and

t hi ckened ski it tﬁ‘g‘fal Bgﬁ}%“ﬁ%b"&n@”&‘ﬂ‘ﬁ@t {he cPmRoUAGS ak comPpRgjtiorsof themgesont secondar y

i nfecti ons manvatiodimay b\i@o&&%ﬁr@&oﬁ&ﬁ&iﬁ@%ﬁ%@%é&&%ﬂ@e&3el§f$’l§ present
i nvention 1Pro jdes a t ho défq%({eat nt or prevention of atopic dermatitis

i ncl udi ng adm RPSVE? figY P § (PIRose mpjalyed pmphipkillichlavars o) | v

ef fective anmobav tl@fad&mpdmroﬁp.ﬁﬁhhﬁlyeazhpﬁﬁﬂ@l@&kﬁm%&BIeﬁ%mhh& gonposition of
t he present inve ment t he pharnmaceutical includes an ARD

nt,l 0
enhancer 5and 3 BAz gléif' ?c(‘f‘r’rd?ugﬂgﬂngl? hyman hedy- Lesihingnd holseprebyre alser oxi de. I n
anot her errbodprﬁmnt inttheebaalp ar lxsgeauiouﬁta,l antl figls lpdﬁlsdeag@od\ﬁi@a&@ﬂ%lﬁ@r TARd an
anti biotic. 'Po‘é&% Scrégglq urrbt(())d t1 &Fl nB |t| on includes an ARD
enhancer and dn 4 &P SBIVET OpspY F%he R RIET the drpg i the piteofdpigietent , t he
conpositizh i Acﬂ\tgd:argetmlg uAFdDymﬂmame&fe agidhm¥¢hi oM ipadd todhddukfadd d¥ i deri vative
or a retinoi % e?.bodi ment the 10 conposition includes an
ARD enhancer % a&‘é%g"ath ?‘%‘%‘r"f‘&?}% ‘8?%?“1?0%6"54;&"‘“ faglide Batibodies. or Rosacea i 3 a
chroni ¢ er uptanthodyfsagaichts, dnagats, ketinst mgtai?.anmrﬁdike e HHghRislACE: athibitd as the
Egﬁlldle?;[ ofl n0Sceo’val(éﬁ%/eésnbngogglgrﬁ?y?gut cova?enq attac enty grse n?cl;re Ex?e%ul.clr,]ilpgs'oméi the
classified into three classes: multilamellar vesicles (MLVs); small unilamellar
25  vesicles (SUVs < 100 nm in diameter); and large unilamellar vesicles (LUVs> 100
nm in diameter). MLVs are easily prepared and require minimal laboratory
- equipment. Both MLVs and SUVs have low encapsulation capacity compared to
LUVs. LUVs have many advantages, including high encapsulation of water-soluble
drugs, cost of lipids, and the high rate of reproducible drug release.
30 Other delivery vehicles used in drug delivery known, suspected or published
by those skilled in the art of drug delivery are also contemplated and incorporated
within the scope of the present invention. For example, nanoparticles are solid,

colloidal particles having macromolecular substances that vary in size from about 10

nanometers (nm) to about 1000 nm. The compound or composition is dissolved,



15progresses, small vascular mal formations of the skin may appear and
eventual |y the sebaceous gl ands of the nose may swell and produce

deform ties (RiYnephys®) . Current treatment protocols inglide toph&al Iy
appl yi ng netroni zdol e, clindamycin or epythromnycin; oral tetracycflnes and
retinoids. The disease is chronic, currently used therapies can attenpt to
manage t he coeadiappahadratbedoittached soriehcapQaiEin e Rémblemedtnh@étiapr Ovi des a

met hod of tregfyent.: . or . pr.ev ion aof rosacea, .which includes adm nistering
to a patient ?Iﬁ&ﬁ)g;etﬁ%tb ﬁg‘fegboe?glgésgﬁ%gaaﬁéﬁvt‘?gctaf’ f(i}m@'f?ge‘l?f‘ﬂﬁ?g“’&r‘fﬁ’&?ﬁ?méﬂ'“sa

phar maceut i cah migaybsictwithn shell-tibswell ihat loddspbsinttriana eblytdeelapice aant

i nvention. In L - Lh r.aceut i cal i1 ncludes ARD enhancer
and a bacteri %rgggsugalq%gﬁg{s% ultoglhg?ao%]%rlﬁgae cteé&ﬁgﬁ%ﬁ’leﬁé?‘giﬁ)aé‘?@%cﬁ anot her
enmbodi ment 3 25atshiphdvieeepiundadr compbattes aadiadiRihgembrodes. NafshaaRrlsantd bi oti c.
In yet anot hefy ggf@}pgifggg_t, t he conposition includes an ARD enhancer and an
anti-mcrobial peptide. In still another enbodi nent, the conposition

i ncl udes an ARD enhancer and Vitamin A a Vitamin A derivative or a
retinoid. In éB—iahxlnir@é?@{i&%f@J ng)uc‘ilimgr_;ent t he conposition includes an ARD
enhancer and an antl -1 nfiammatory conpound. 30 Lupus Lupus is a condition
of chronic i nfl anmAlthaygh Sgieemtiingijoreef campaindsimiag belpoehiad in Aiigé mMrune

di seases aje pll.nss ofof} s tissues. are WO

2009/ 017815P _}}us.zogg%%g%%’é’g%% tﬁ%%&:@é&%};@@,ﬁ}s(e W "u“ﬁ#%‘%é‘?es%%e&‘m The

i Mmune syst emnventgn@mnppddedsasdwe distindt hompdshienbadhadirissteied tapesiegsred to fi ght
infectious agght Sy 6% ; ri ot her forei i nvaders. One
of the nechanige?rrstet){latet Zég}ahf%iu%lgg%&nen%yubgg@e 0T ghes 508%@1’%%&0?3 t he
product i on of ofWoioh aWreempPandsan ey ke tifferanp uor praohle.enaboapsumb nkamki bodi es
in their bloog,thad adArFatonk el i wn_Dbody _rat her than
foreign inf ecgrioolus_ %gen.t s%h%ﬁgﬁgza%%mé%?‘%’ggé{ %{s%p la?ﬁlgp%ﬁ‘%% SHESAYS g cel I's of
i nfl ammat Fdn emeiiqvio|this exdmple dhe teeatmeineinelufies aphlicationlyf twolpharsnabasicalhe
potential to gffigstaR MaGhE f f ody,. Sonetines | upus can
cause di sease of gI.tghae@yski n,. réggtwﬁ{hunéso? nkalglslﬁteges%p\é}l%qs%%n&meg’ﬁﬁPb?t nervous
system When pRifogictipervgigiontimss.j Fpsl theehmpobigionsonali tarpdeptidisg smtheed di scoi d
l'upus. When i alsgtd@dan@bd3smal e i nvol ved, the condition is called systenc
| upus erythemat osus ( SLE).

20 E. Methods of Treating Skin Disorders

The compositions of the present invention may be used to treat, prevent or
reduce undesirable symptoms from a variety of skin disorders. The skin is the largest
organ of the body and obviously the most visible. Although many skin diseases are

25  localized to a particular area or region, some are manifestations of internal disease. A
variety of skin disorders have been identified and may be found in a variety of
medical dictionaries, such as but not limited to Taber’s encyclopedic dictionary
(edition 20, 2001, FA Davis Company), which is incorporated by reference herein in
its entirety. Dermatologists, physician’s that specialize in the diagnosis and treatment

30  ofthe diseases and tumors of the skin and appendages, may be consulted for
additional potential therapeutic uses or when evaluating potential doses of compounds
or compositions.

Topical applications are frequently used in treatment of the skin; however, oral

medications are also common. The compositions of the present invention are



The present invention provides a nethod of treatnent or prevention of

| upus, including discoid |lupus and SLE, which includes admnistering to a
patient in neagotheieok a therapeutically effective amunlcrRk2d@s009300
pharmaceutical conposition or 15cosneti @sconposition of the present
invention. In one enbodi ment the pharnaceutical includes an ARD enhancer
and a bact eri éfiaptablgfontoricalapplicagion. aratiepriitatian, bysstioy br et siétablemoumnot her
enbodi ment t hes phahRBeRIA s @direl BEAUAS SRR ap.antibioti c.
In yet another enbodi ment, tﬁrg co SLbg‘si ti oﬁ@fﬁrpf’c(ﬁr}g%g&g%ll}i%%p%ﬁlﬁancer and an
anti-m crobial peptPaEeatment siethods afitbe presentimpeodioninelude preiddy mwonposi ti on

i ncl udes an ARRiBARMRRGRK N RS A& fbrdor aRd Minkig Ly@hdve or a
retinoid. Ln still anot he;'él enbodi malntr trhe corrlpfihg?se'lngt1 Sﬂﬁ%%%)%%tc?es an ARD
enhancer - aRd é*??raé’ﬁ‘t“fc-‘ﬂlh?qf%?ﬁﬁ%flﬁﬁvf LB GipidiconiRonbibirod shagfres8hit invangibh.ng  Hai r
G owt h and/ or ARpeKEdR] thE chiapdsitleR$ S tBpresent invedtin HC%E: gﬁ@%s}gﬁqot l9gs of the

present inventjon include providing a subject suffering air loss and
admi ni st er i ngdtsglosadEoRppndstWhereim anegfdhn ommponyds éf dnodRDeahaioge of one or

more Cconpost t FaAerbrel e cBthE&A hAPURH it & GME-ASRRED A ISR esent
invention the _hair loss is due to androgenetic al opecia. I n other aspects

the 30hair | oStnjalyngikindisordgrapan ks nsevenied by: pdministening o aprtienge netdi ¢

al opeci a. 10N 8RR ApREMESUNAIIK ok BShelial G2 QplaBleGholthdd? ohpg‘\r fggumul ation of
androgen or AR In _other aspects, the coOnpositions of the present invention

may be provi dEYPRSHOphek thepesehEyention. wheseir penefsha dompositionsendlads anf hair or

to reduce or @aRDWdhaiRr. S YoBILBE bovideda 59T8nd Y¥Rlimitine descrinti i
2009/ 017815PCT/ US2008/ 609300 30 Ebidens bikTan CoMpou Siriptien pLkin,¢

preventing hafiso1dgshat map peieaietonipeevenah g sompowndsiand corapysisienslotibs pect ed
of stimul ati ngreggnt pivetdhi ng hair growh. Miltiple doses may be. required and
doses may. change such as increase or decrease over tine. Thus the ratio of
ARD enhan&gr to second conpound nay al so vary 5during treatnent, such as

i ncrease or dagfriccase over tine. As provi ded, the conpositions of the
present invention include at |east two of the disclosed conpounds, wherein
at |east one of thESCOmpOIE ST Famppsitinmry fahthpirssarinvdation ey honed 16 heat

conposi tion NBypr&&nt dbnk BRI MY ek raft tﬁbﬁé’aﬂﬁggﬂgﬁi&ﬁlresuﬁﬂﬁgg% 4en§ ORGLL T Oner,

0
cream cosnetjc and the like. Simlarly, hair [oss nmay prevent®d or
10r educed by SEAVSST &t R4y iygodiogen-paused iR pqtivetisadl s¢hepesus glangshdheaceut i cal |y

acceptabl 80  present invention affects sebaceous gland activation by providing an ARD enhancer
capable of preventing or decreasing androgen receptor-associated activation.
Inflammation and wound healing are also believed to be associated with the androgen
receptor in response to ligand and may therefore be treated. Thus, the methods of the
present invention may include administering a compound, pharmaceutical or cosmetic
25  formulation to an individual in need of such treatment or prevention. Topical

applications, oral and injectable forms of such formulations may be of particular
interest with other routes of administration also encompassed within the present

invention.

In various aspects of the present invention, methods of treating or preventing
30 acne are provided including administering to an individual or subject in need thereof,
a therapeutically effective amount of a pharmaceutical composition or a cosmetic
composition. Preferably the composition reduces the amount of oil secreted and

reduces the population of P. acnes. A therapeutically effective dosage may vary



anount of one or nore conpositions of the present invention, wherein one of
the conpositions includes an ARD enhancer. Simlarly, the nethods of
present inventw®mnodinesisde methods or treatnent for sti mubabjyQshodddbio 9" oW h
or resulting in increased hair growth. The nethods include 15adm nistering
to a subject in need thereof, a therapeutically effective anount of an ARD
enhancer in c&MBTHE from campprng t%é@bmﬂém@p@mﬁdpatlsMCmda@I clapentilvatthe s
suspect ed of sbidmdrairunGbalitanfARd? oY S9ERELLEa M ADEG B g@ﬁndrogene“ c
alopeC|a|sthou ht to due to the hair fol g8 orSarraundr
tissue's sens?‘fql\%f)tl)?o PQP“F]BQ Méé’fthmp@m@etr@lmﬂmavs/the@pdue effccagsewéaﬁlec
factors and ofdlefghdiosidvir fiahdsipbfenidAgeRRldy %%&Pﬁ%hﬁm&& men has been
con

associated_w th several ot her nedi cal itrons inc g coronary heart
di sease and eRPHPIHRINEHPE omPoHRisthas atedikely tohayspatticulenwidisy in thé wentdentor of

insulin resi spanagioh %ﬂ@dihe &’a&hﬂl‘l’e%@?\ﬁ@ﬁerﬁ‘x@ﬁce?ﬁ%ﬁﬁfed’ oy co%glahbrg\wlt}% bl ood

pressure (hypgrtens Ln wonen, hair |loss can be associated wth an

i ncreased ri sRAGTICHEISYEVASEERZO8\REFGXidey AR ABRenhTER)roviBENg chmbinhtierawitier | zed

by a hornonal at ledéabrw’lﬁaﬂbﬁ)ﬁ@tanm bgatket &obfd@@gwoﬁ{blﬁﬁmk{tﬂgﬁ LQN, acne,
excess body hai.r irsy |sn}‘ and wei gh gal n. Hair 1oss In wonen is often

correl ated t omécr?)lﬂ? IRGPYGS: Sich phe Fathedisdn enbpncghpioBigedhin ROTbiratipr esent

i nvent i on1@r owitH &StaminB] 10dadh A B&%ﬂ%nl)r é)xrenﬁﬁl@\‘aﬁr)im@@nl%cé?y&ugh%? rders,
such as andr og%nnt?ltl c al, glpem a.or those associated with ccunul ation of

andr ogen, Biog e A driiptlapaRatony compangdeqricambinatonsdsgecther eof a

Costet i o conposi £ 1 me e e R e T BOBERE M e esent
i nvention. ThBASEISESHeh asihut et lipdfed todrenzevhperoifie AR embediment then
conbi nati on %ﬁalameéeuh&&s&m@esﬁﬁﬁ%gdef%&m%&%ed'a@ a%&gmmgldinﬁsngp &%’
i dil nt -an TARD enhancer

enhancer i s combi ned with ni nox I n "anot her enbo
i s combi n&d wioPlsaly 1odls effacisd app(sbpitheskin. Thers meaydietsssingtadpplicatienr an  ARD

enhancer is coRipRephphcatbhd) 180iHer éﬁﬁifdﬁ%@ Qne %91%2%9(3{1&&3 g}%ﬁeg er

enbodi nent, an ARD enhancer is conbined wt e or gopepti de.
In sone enbodioRiAl%andtheARD arBnsersralih dn pn‘éh@ﬁmbpﬁmmtb@nhann@deuwl a net hod

of treating apeROGOREARD eMARSGhdad MHibibdtNd t}ﬂgépnwd%ihs{t't Blgna%elﬁ%l ect in
need thereof a conbj nation of caonmpounds including a conp n suspected of

sl owi ng or 10'Spredsrablyprryidedifer qrﬁ§§mmaﬁo%ééwe%m§hmde®mmct ed of

stinulati PIQ OchnIiHiﬂHHéhé fRereBrhiy eg§dlyé.¢d}51re%t Tll)e§9§1ra stﬁggﬂf?%'lﬁl n&u?t Jﬁ

enhancer. nd suspected of stinmulating %alr spect ed of

havi ng hai r ‘Fufpg‘{‘q"ﬁﬁﬂ“atf’i: BitieaLs papditipn. INdﬁ‘I gngibey %@bOéKmmnkEfs i ncl ude

or gani ¢ conpogynslositiBR Rclud@San &@Blehhdﬂ@&tahﬁj%?antinxﬂﬁhﬁh p@;?tld%sﬁgﬂftﬂeaﬂ%&éf pl ant
or e

extracts and the |ike. Such activity can be neasure erm ned usi ng
any suitabl e FRRIVERCNLHES comositinn Hisbidgiam ARP cphfineer gnéNithmocA. s BitanEiXAVPL ES

EXAMPLE 1: OvERVAEW 6 r&iNoAINGh N6 DESGRADATI SN A o RANSR BRI, FACTOR 20

25 ARD enhancer and an anti-inflammatory compound.

Atopic Dermatitis

Atopic dermatitis is a chronic form of dermatitis of unknown etiology found in
patients with a history of allergy. The disease usually begins after the first two
30  months of life and affected individuals may experience exacerbations and remissions
throughout childhood and adulthood. In many cases, the family has a history of
allergy. The skin lesions consist of reddened, cracked and thickened skin that can

become crusty from scratching. Scaring or secondary infections may occur.

~



The foll ow ng exanpl es describe non-limting enbodi nents of a met hod of
enhanci ng degradati on of a nuclear receptor (a transcription factor), such
as androgen rfﬁ,%eze9 ml{«ny mechani sm t hat enhances degrad%+/€§ /00%3510
nucl ear receptor of Interest can be use i ncl udi ng, but S ed to
interfering wwth translocation of the 2 nucl ear receptor into the nucl eus
or retaining the nielpesentimeaidnoprovidestaheetbyd afpleamienodr p@ev@ﬁtidn of@pRsi ng a

et casi ng acts i h8ind SEARAREI Shitheo e T b ERFGeBgPhat ne < ne
nucl ear receptftrctive aniiunt ¢f arxgmatrma&emcalznoknpmtwm aoﬁmalcmamlpefiﬁormfaﬁept or,
educt g e BB O GIS ISR BERRI LR BNA R RNy 201 e
receptor, 3 ntcmadqamgildémﬁasi ng npﬂmqt!ﬂ'dabjobrabqumraxidet Ineanothed @fﬁodhﬁfxept or by
an appropria n Qﬁ? 0 QL _reducing,an. interaction

bet ween a nucle hé?l?lg%gtﬁ%%r ggr(li Sg%n co agﬁan%eraﬁfign%%s%ngblhweign?tﬁé nucl ear
receptor. |n ¢mboglimat.ttheednaosigmaineludes atnthRIhlan}iaee&‘r anéaregttiemicedbidint erest i s

the steroid h d SRt
20007 01751 5PCHPLURRBE bR 3G bR Y Rhach o BRP cabweprondan pe
used to det ecVitatoiwd, adtaan Aclkerivdftivauch B?anmdebwﬂlmnomemmﬂmdinmmmm activity

and therefpre, ecent interest, or to detect
t he dovvns%dr)eam 12%:?}5&% suc%ﬁ@éigl%% ggﬁo[ﬁn ornﬁge%("é]rrﬁfye ompold;s “used to
detect the down regul ation of the androgen receptor may be used at |east in
5 part to det gct degradation of the androgen receptor. Non-limting
exanpl es of s thods and assays, as applicable to the androgen
receptor, are desqidshedid d%h@ﬁf’@érﬁﬁtl&xebs@t‘&lly Q@élﬁ&i {0QRe ﬂfddﬁ%f@?ﬁ%@@ﬁd%&on Usi ng
Véstern Bl ot Anal ysis. 10A Western bfot nethod suitable for et écting

degr adati on ofS t?%léa"ﬁﬁosrft?@‘éﬁh‘?eéééﬂ‘leb?ad(%%ndﬁh%e%é%hwlém b8 dleyponditen i bed (Su
et al., 1P99)proBeised, |st1a11 Cakhiar hiIRrmBXHIRK fhe skibGeaR 2 ‘gﬁéal' id eq"éﬁtuglgrtK@St ed

eithet in 2x sodi um odecg sul fate (SDS) | oadi % fer or In
radi oi munopr ¥E355PsR13gR ohike aosemyPAFl pyd predysg dermitise ghinpphynsddi es: A

Laborat ory Magutednt iredemedtipbdtOosinsudd tofm@zﬂ% ap?@lx{é n%?{ohﬁgolkl%ilg%ﬂc%b oratory,

1988) containing 10 pi cro rans/mlliliter of benzam dine,

ni cr ogr ans/ mi FYPFRSH: gral Frrgqystinesiaptretineids. | Therbseasers ?WP%IC&FCI&‘Y used

phenyl et hy! sibydanfaisapd dnch BV conliflofbuftiolbit f, (40 i cr ogr ans/ sanpl e,
or as desired) fromcell lysate 1s separated on a SDS- PAGE gel. After
separ ati off pr ot eilhs pssentinvgptidnanre vdesfarogthadef tigatmentorgprevientianad] | ul ose
menbr ane fol | @w “glg@,qg@ﬁ(;g Wesin I ane i's

bl ocked with a S?Eigt abl e og |ng%géglggtt&%gﬁgﬁﬁggg%%k%rﬁgfnatg%tgpeﬁg

phosphat e- buf §EcEe %%ﬂ“inh%f @hsmw@wéw@é@mmpﬁhomormmmmosmmg to reduce
non-speci fi ¢ Biod iRGn@¥Lr JancTang itable
primary anti b%}dy slpecnl fic f(glr%ﬁgzr[r&e}ﬁwAR ( }%?ﬁaedfgndapﬁ%an%gwgmgﬂ%vfro

BD- Phar M ngermnd&tbagterieids il agalt epulimissddp henghyl mroxaie heonthermpodieant e for 2
hours. Z%STheth%m%néﬁ 1rfclda§§3291 XRDRFRSE ahf L& Etlbi RS in %F:Qa.@g tes each
time, and then I ncubated an appropriate secondary a 0 (for
exanpl e, an efR3AtEOInALe @@@@&%dﬁﬁ@%@ﬁ%@%anw@hd asarhlomw’o@aiu sh

per oxi dase- C%upg@eatxﬁqtlﬁWeﬁmomfebtb@@xamﬁ&&m% meséfAkﬁ%&i%@Pﬁr gature.

The nenbrane is rinsed wth PBST, and a sultable visualization procedure is
used to det ecYitamia As@domkad: d&m%eaya (etineid o nsiih @Othgmmoé@wadihs h

peroxi dase CapnhRsifl6n Reluach a ARD nitAbRLhdR Mtﬁnﬁ&m{oﬁi ,@f

chem | um nescent substrate such as that provided by the e hanced

chemi | um Hescence (ECL Plus) kit from Anersham. The secondary anti body
signal, as a Il:naasure of the anmpunt of androgen receptor protein on the

bl ot, can be ==

Lupus is a condition of chronic inflammation caused by an autoimmune

disease. Autoimmune diseases are illnesses that occur when the body's tissues are



normal i zed to the total amount of protein |oaded for each sanple by
stripping the W) 2009/017815PCT/ US2008/ 009300 33 nenbrane foll ow ng the

manuf act ur e' s weHMETRRgati ons and re-incubating the ”E”b%é"%si%é/@gs%@
appropriate anti body (such as an anti bogy to beta-actin, Sig

Quantification of the protein signals can be carried out by den5|torretry,
usi ng approprP@RCEC%WEW@H@WQBS]&&MW&smwnilhecbxlaplb@m{eml\ﬂﬁ}txhtUt es of

Fﬁa{m) noﬁ F?{ngeﬁpggthtggghe% %”ght? %{)oun‘@%tl deht e‘a‘a{“(‘? Feélalea"?ﬁg‘vgégdr ogen
receptor (AR) fqrﬁ%é]th@ﬂ Kwa of MwhaglmahanthmnfuneWum%mtﬁgat were tested
for their abi ldféc%oﬁsois%gyr%ﬁgn&%f‘éqﬁﬁoﬁge‘? SRORe g%pu\sl\lgl% }%ES fructures and

reparati ons are l1l0desc su eta
25 2037 50242 aipodias sutheir blpod thaoagyt tBstaemghml\thdr ov@hbedy, rathdr: tﬁﬁﬂ@re5§80 whi ch

are Incorpora;n@&uws Jggﬁtgraeeaage b oy Adt;es cgmgan&g@ec'jg ?#\S% %})' es, the

conpounds ASC-J9 were tested on culture (Wetl C
conmpound (tri Wanvqﬁwwqmwlm muhfl:bﬂﬁwd)lpusemdt}h@stehtm tsitfemcﬁ wr&ty of

5- hydr oxy- 1, 75@5&&%&0@%%‘3 pﬁeé’%]a}u cgmsé’dgeg BFAL' LS m 8’.}%?1 n Wi t h

150bt ai nabl e, for exanple Ion o nat u
di azonet hane. EWNIWEEW“@NHAN@PWSWWJWmnAS NNG]yEAIﬂquEGEBKﬂ? Thi s

descri besi@ nBQalllédrﬂl&bﬂguﬁ?gamlsﬁm arrgfgg.th(jﬁe ﬂl?glvgé %&V%OHEL o6t }Js:cfail%jUZOSt udyi ng

the effects of degra ation of a nuclear rece | ar
exanpl e, a coWsurdlUREAMhemBatenls 45D degr adat| on of the nucl ear receptor,

el | Dol forat | on el RIATLBGHe Shabd o el onieaideaoms 0
ce r

cont rgl or sl pludingdisceid dipup emch$ILIbmhmhnd¢lm®eadrlaim:ktem$pd ayaleat 1§Ingé?j ficant
role in stimuj roli i on,

modul ati on of4 A bfz:égtthlpl\%1 @%5' X%Wg‘gegarmé) (%’B rc\%’pg@“%{’ ‘Hsef uI means
to del ay bY cmﬁmpmcmmsmatxefmapwmLNgglrzn)mss‘,nmen{BetiﬁmHntms of Cell Grovwcgp
and Androgen 5%% S

cells exp?ess an %% 6C5§r§11g{51§§5nut an e%ﬁnfan a?doeéa"?eéﬁl’ﬁiﬁ SP‘% rbBts’foéj1 é"tE%chrl
patients. Thikengdyl peroaideyinardtberantbodieieht tmdmrmMStlmeﬂluﬂes StARy ASC-J9's

effect in Supghesal i AAGHBEE HIBEROmELLhbRRU the oSSl e ALALed At 2
ensity

ARD enhancer and an anti-microbial peptide. In still another embodiment, the
20 composition includes an ARD enhancer and Vitamin A, a Vitamin A derivative or a
retinoid. In still another embodiment the composition includes an ARD enhancer and

an anti-inflammatory compound.

F. Methods of Stimulating Hair Growth and/or Preventing Hair Loss
25
The treatment methods of the present invention include providing a subject
suffering from hair loss and administering to the subject a therapeutically effective
dose of one or more compositions of the present invention. In one aspect of the
present invention the hair loss is due to androgenetic alopecia. In other aspects the
30  hair loss is not believed to be associated with androgenetic alopecia. In some aspects
hair loss is associated with the accumulation of androgen or AR. In other aspects, the
compositions of the present invention may be provided together with medical

treatments that cause loss of hair or to reduce or eliminate such effects. In some



WO 2009/ 017815PCT/ US2008/ 009300 34 approximate 6.5 x 104 cells/well, into
6-wel |l tissue culture dishes. Two days later, the conplete nmedi um was

aspired and 1Q9¢ shaenal / dextran-treated (hornone depl et ggd)
serum cont ai ni ng nmedi um was added. Test 3gonpound, ASC-J9 vva/gs%oﬂ%onw%)&ded to

the mediumat a final concentration of 5 j.iMwith or without 1 nMof DHT.
5For vehicl e EBRPIIBFNS f RIMRMAE Susmefieh ofpreVEMBE hadosadidmovifietio t he medi um

For the subsequgbihatond@isa conlpBuiBdispiienas stﬁﬁﬂ&tfn%%r 8&27%(5‘?% ?‘aigé%mxi? d

replaced with fresih medi um cont ai ni n% test conpoun [
desi gnat ed ti NELUPIGdeses Mayhe aviEss and dogss maxn ehasge suth oy incregsesir dearedst on,  and

cel | “count wasvereinfeDITRREhhE $itid0 1 A RTLEMEYLPIBREGInd cdfpound may 49 @ 5-day
experi ment %\I gur.atl on, the cell nunber in vehicle gont roP-treated wells
cr

steadily i YrinedfreEpeabREchea)increase pxfdpcrpasetoer tined. | nunber of ASC- J9-

treated wells vas aopmaiiablie: dpbliabnsr ieGhlsehien RARA BbiudOH et Altdkn9 f 1 om
I I" nunber 1nt we

Day 2, there s.a mayked decrease in ce ese s. At the
et

end of a 5-da fog PERndsophsrein abdesst prg of tharsapowidsys athARDsehdnserver e

found in the ASthehfode] ®atafpddRiohnay be in the tARGrAShEmBELBCL SARLOSt at e
cancer cell grothh was further assessed in the presence of andrdgen, DHT.

As expect ed, MRt gt atosgeingndthecliie; Sypidaplyhhairdogsanayebei peventefl onurber per
wel | becanme vidubldeyatihefistérhe t@Qbht&n%r&eﬁihkﬁx‘ﬁﬁpﬂa%&‘éu&%h C&%g&ﬁt?g Wi th
-J9 s

this male hornone for 4-5 days. In the presence of DHI, N

di spl ayed a 96‘88“‘}58?%‘}? moge sitigps qf] cseal invegtigmivthereithenerrdgivi t ude of
cel |l growth desngas®ns Mclubs ArAETSBRRANGE. absence of DHT was actual ly

conpar abl e. Based on . the above findings, it is concluded that ASC- J9 can
effectively nulli f%}gb?ﬂ%tt}éet‘@etg%fﬁ@éi’reéw vgRtioRtipelpde matleods peteatroentder absence

of mal e hor nostasulathgGail $raval obesdbasfitdreadsd Bhidrs\GhC 3Nd hdab8s fQfhgPr ost at e
cancer di ;;ase managenent . Western, Bl ot Analysis of AR Expression AR

is the ke fa®4BPISIEHE PR uBiertg Pprddatreslea thambetticallyl 4ot veamaynsef ano
androgens. \\eARDamhaed: inkeinbmatiASGt 9sdebid dbaipotsd, bitd a8 bea@Yris E&F@ctédevel of
AR and whet herf %O Eh.e Eﬁ(‘aducti on of AR correlate to the growth of LNCaP
cel|'s. LNCaP ¥el'fiiaipg lfﬁ’ré“"’é}bove‘descri bed experiment were harvested at
designated tinmes, cell |lysate was prepared for Western blot analysis as
descri bed previously. A color detection nethod was subsequently enpl oyed to
exam ne AR a t 4 signals in the WO

2009/ 01783 PCT/ Uszgx%éé%ga?éoaq)opecia is thought to be due to the hair follicles’ or surrounding
tissue’s sensitivity to hormones. This sensitivity is due to genetic factors and often
runs in families. Androgenetic alopecia in men has been associated with several other
medical conditions including coronary heart disease and enlargement of the prostate,
prostate cancer, disorders of insulin resistance (such as diabetes and obesity), and high

25 blood pressure (hypertension). In women, hair loss can be associated with an
increased risk of polycystic ovary syndrome (PCOS). PCOS is characterized by a
hormonal imbalance that can lead to irregular menstruation, acne, excess body hair
(hirsutism), and weight gain. Hair loss in women is often correlated to a build up or
increased amount of androgen.

30 The present invention provides a method of treatment or prevention of hair
disorders, such as androgenetic alopecia or those associated with the accumulation of
androgen, which includes administering to a patient in need thereof a therapeutically

effective amount of a pharmaceutical composition or cosmetic composition of the



35 nenbranes, and the resultant protein signals were quantitated by
densitonmetry. In FIGURE 4B, nornelized AR signals (as relative to actin
protein) are rnappibd@bsisWwhi ch were expressed as a percent 3g@Qfdassh ne
(Day 0) value. The results show that the; endogenous |evel of AR steadily
declined in LNCaP 5cel|s treated with ASC-J9. AR reduction was first
observed af t ePTeEIgIyEnton. A5k EPmRASIION iinsdudpnatilenst wetARAGDag@r iand at the end
of the 5-day tdiebiRaton@th £ Madt a‘s@&%b&h&dtﬁh. krﬁ&ﬁlenf%dxﬁ'gn{ ﬁ%!g%ghén@ert he

| s, noteworthy that there is a correlation between the
fjregfteggecielnl 2@%’%@%6&?‘5‘%0’?@{@ap@é%ﬂ%éﬁﬂ&ﬂt@r%@@@c@de@@in@n. Thi s
i nformation swithfighyerfl@geipscis. NRtan ARG A DolR¥EnBEL ARBlenh 8RS S &&ntﬁ s
t hr ough thg 10. AR reduction nechanismto down-regul ate LNCaP ce growt h.
Addi t i onal ° coloANYENRFBIQEWaNd: Hp argihsr embedimpatyan SRPeghaneerAR expr essi on
in LNCaP cel | sombife! Wiﬁsalbéwidabﬁolfgumﬂél?d i nhF{ GUtRE g-rmlall}I%Pt ﬁ:lnl Zn\glle;ged
' for 48 hours in the presence of eac est conpt
LSCU@'Z‘E Z(rjn Bl ot . QH@"?‘&FQP?@@“&M&%@*&%@ Hepesednyegroniaehdeamebond by

det er m ni ng t bfarqadng eidrogdittb@Rtie idcRiAing QAP REHAGH Q8 MRH RS thereof
concentrationgs to.vehicle control. I\‘/Jhe I ndi cations are as follows: Table 1
Rel ati ve pot e?ﬁ‘é‘ii"qti‘.‘%“’al\‘hf fopRguadsingluflige p (prrpaing gyspaciediofsipwinge50- 70% 70- 100%

10 preventing hair loss and a second compound suspected of stimulating or promoting

hair growth. At least one compound is an ARD enhancer. A compound suspected of
stimulating hair growth is suspected of having hair growth stimulation activity.
Nonlimiting examples include organic compounds, peptides, small peptides, nucleic
acid sequences, plant extracts and the like. Such activity can be measured or

15 determined using any suitable method that determines whether hair growth occurs.
EXAMPLES

EXAMPLE 1:  OVERVIEW OF ENHANCING DEGRADATION OF A TRANSCRIPTION FACTOR
20

The following examples describe non-limiting embodiments of a method of
enhancing degradation of “a nuclear receptor (a transcription factor), such as androgen
receptor. Any mechanism that enhances degradation of the nuclear receptor of
interest can be used, including, but not limited to, interfering with translocation of the

25 nuclear receptor into the nucleus or retaining the nuclear receptor in the cytoplasm of
a cell, exposing a motif within the nuclear receptor able to induce protease activity,
increasing activity of a protease capable of specifically degrading the nuclear
receptor, inhibiting the stabilization of a nuclear receptor, reducing the solubility of
the nuclear receptor, activating a pathway able to degrade the nuclear receptor,

30  increasing ubiquination of the nuclear receptor, increasing/decreasing phosphorylation
of the nuclear receptor by an appropriate kinase, inducing apoptosis, or reducing an
interaction between a nuclear receptor and a cofactor able to stabilize the nuclear
receptor. In this particular example, the nuclear receptor of interest is the steroid

hormone receptor, the androgen receptor.



++++ 0 10-20% 30-60% 70-100% +++ 0 O 10-20% 30-60% 70-100% ++ O O O 10-40%
60-90% 20 Figures 3A and 3B depict photographs of Western Bl ot data of

conmpounds ASC@A®200/ex1QL03, ASC-IML2, ASC-IML4, ASC-77, ASEudMis/Rbd
ASrCT:PJI\/B. The correspondi ng conpounds was; added to LNCaP cells an(g a?l owed

to incubate for 48 hours prior to analysis. The results denobnstrate
Andr ogen Recept or t/mus ﬁ?e&oéﬁ and assays can be used to detect down regulation of nuclear

receptor transcriptional activity and therefore degradation of the nuclear receptor of
interest, or to detect the downstream effects of such degradation. For example, assays
used to detect the down regulation of the androgen receptor may be used at least in

5 part to detect degradation of the androgen receptor. Non-limiting examples of such
methods and assays, as applicable to the androgen receptor, are described in general

below.

Detection of AR Degradation Using Western Blot Analysis

10 A Western blot method suitable for detecting degradation of the androgen
receptor (AR) has been previously described (Su et al., 1999). Briefly, cells (for
example, LNCap cclls) arc harvested either in 2x sodium dodecyl sulfate (SDS)
loading buffer or in radioimmunoprecipitation assay (RIPA) lysis buffer (see
“Antibodies: A Laboratory Manual”, E. Harlow and D. Lane, Cold Spring Harbor

15 Laboratory, 1988) containing 10 micrograms/milliliter of benzamidine, 10
micrograms/milliliter of trypsin inhibitor, and 1 millimolar of phenylmethylsulfonyl
fluoride (PMSF). Total protein (40 micrograms/sample, or as desired) from cell
lysate is separated on a SDS-PAGE gel. After separation, proteins are transferred
from the gel to a nitrocellulose membrane following standard Western blot

20 procedures. The membrane is blocked with a suitable blocking agent (such as 10%
non-fat milk in phosphate-buffered saline supplemented with 0.1% Tween-20
(PBST)) to reduce non-specific binding overnight. The membrane is incubated with a
suitable primary antibody specific for human AR (for example, anti-human AR from
BD-PharMingen) at 4 degrees Celsius overnight or at room temperature for 2 hours.

25 The membrane is rinsed with PBST three times, 10 minutes each time, and then
incubated with an appropriate secondary antibody (for example, an enzyme-labeled
secondary antibody, such as horseradish peroxidase-conjugated secondary antibody)
for 1 hour at room temperature. The membrane is rinsed with PBST, and a suitable
visualization procedure is used to detect the secondary antibody (for example,

30 horseradish peroxidase can be detected with a colorimetric substrate or by a
chemiluminescent substrate such as that provided by the enhanced
chemiluminescence (ECL Plus) kit from Amersham). The secondary antibody signal,

as a measure of the amount of androgen receptor protein on the blot, can be

normalized to the total amount of protein loaded for each sample by stripping the

A~



25 expression is reduced upon exposure to the ARD enhancers. lis/ v/1/0
XENOGRAFT TUMOR GROWMH ASSAY In the related in vivo studies, LNCaP human
prostate tunmkyERhd/s73k e xenografted into nude mce @ym &g&dgﬁgeous
injection (2 x 106 per site). Mce are gPsubsequently treate
intraperitoneal injection, with either the vehicle solution as
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Androgen and AR plays a significant role in stimulating prostate cancer cell

25  proliferation, and thus, modulation of AR activity by AR degradation could serve as a

useful means to delay or control prostate cancer progression.

Detection of Cell Growth and Androgen Receptor Expression in LNCaP Cells

30  Growth assay
LNCaP cells express an endogenous mutant AR that is found in prostate
cancer patients. This clinically relevant cell model was used to study ASC-J9°s

effect in suppressing prostate cancer cell growth. Cells were plated, at a density of



(NuPAGE, Invitrogen). Prot ei n separation and transfer were perforned
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proteins. 20The Western blots of T47D cell |ysates are shown in FI GURE 6.
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growth decrease in the presence or absence of DHT was actually comparable. Based
upon the above findings, it is concluded that ASC-J9 can effectively nullify prostate
cancer cell growth in the presence or absence of male hormones. ASC-J9 may be

25  useful as a drug candidate for prostate cancer disease management.

Western Blot Analysis of AR Expression

AR is the key factor in regulating prostate cancer cells’ response to androgens.
We examined whether ASC-J9 influences the steady-state level of AR and whether
30  the reduction of AR correlate to the growth of LNCaP cells. LNCaP cells from the
above described experiment were harvested at designated times, cell lysate was
prepared for Western blot analysis as described previously. A color detection method

was subsequently employed to examine AR and actin protein signals in the
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20
Figures 3A and 3B depict photographs of Western Blot data of compounds ASC-
Q49, ASC-Q103, ASC-IM12, ASC-JM14, ASC-77, ASC-JM4 and ASC-IMS5. The
corresponding compounds was added to LNCaP cells and allowed to incubate for 48
hours prior to analysis. The results demonstrate Androgen Receptor (AR) protein -

25  expression is reduced upon exposure to the ARD enhancers.

IN vivO XENOGRAFT TUMOR GROWTH ASSAY

In the related in vivo studies, LNCaP human prostate tumor cells are
xenografted into nude mice by subcutaneous injection (2 x 10° per site). Mice are

30  subsequently treated, by intraperitoneal injection, with either the vehicle solution as

ne
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Fuzzy rat® wePiidBEMImedina capipiping |RHDBS. afhedessiium besichiangedao &PMLor ( 1997)

Ski n Phar mac abMERsdléi 88itaining 10% charcoal- -stripped serum 24 hours later to deplete
cellular androgens or estrogens. After another 24 hours, treatment with the test
compounds began. The test dose of ASC-J9 was 1, and 5 and micromolar. LNCap
cells also received dihydrotestosterone (DHT) (3 nanomolar). Control cells received a

30  corresponding amount of the vehicle, dimethylsulfoxide (DMSO) (<0.04%) for an
equivalent exposure time. Cells were incubated with ASC-J9 for 24 hours, and were
lysed in 250 microliters of 1x SDS/PAGE loading buffer. Approximately 40

micrograms of total cellular protein was loaded in each lane of a pre-cast gel



1510297, which is incorporated by reference in its entirety herein.
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25 EXAMPLE4: ENHANCING DEGRADATION OF A TRANSCRIPTION FACTOR IN THE
PRESENCE OF A PROTEIN SYNTHESIS INHIBITOR

To determine whether the observed reduction of AR protein levels was due to
protein degradation rather than inhibition of AR protein synthesis, a second set of
30  three replicate experiments was performed. In these experiments, the protein
synthesis inhibitor cycloheximide (CHX) was used to prevent the cells from

synthesizing new proteins. In the absence of new AR protein synthesis, any

-~
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COVPOUND ASC- J9
Kennedy disease or spinobulbar muscular atrophy (SMBA) is a neurodegenerative

disease caused by an androgen receptor mutation consisting of an abnormally long
polyglutamine expansion in the N-terminus region of the AR gene. Experimental

30  transfection of cells with a mutated AR having expanded polyglutamine (poly Q49
(49 repeat of polyglutamine)) has been shown to be associated with a decreased
transactivational function and, in some cases, intranuclear inclusions of misfolded AR

proteins (Chamberlain ef al. (1994) Nucleic Acid Res., 22:3181-3186). This
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often have .
washed with PBS three times, and the coverslips then allowed to dry. Coverslips

were marked to indicate the treatment scheme and hydrophobic circles made with a

25  wax pencil around the cells. Each coverslip was stained with 200 microliters of
propidium iodide (0.7 micrograms per milliliter in water) for 5 minutes at room
temperature, then rinsed three times with PBS. The coverslips were air-dried,
mounted on slides with a glycerol-based mounting agent, and stored at 4 degrees
Celsius if necessary prior to observation with fluorescence microscopy.

30  Representative micrographs showing COS-1 cells transfected with the GFPAR and
GFPAR poly Q49 plasmids are depicted in FIGURE 8A and 8B. As shown in the
micrographs, transfected cells expressed the plasmid as shown by the fluorescent

reporter protein GFP. Control cells contained large amounts of fluorescent inclusions

“Nn
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creamto a final concentration of 1 to 2.5 mcronolar, as needed. 15Mal e
and femal e human vol unteers ranging in age from15 years to 52 years were
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el ati ve effectiveness Recover
Subj ect Treat rre 1n tlﬁls an}mal model as described in Ye ef al. (199¥) Skzn Pharmacol., 10:10288-

15 10297, which is incorporated by reference in its entirety herein.

Topical creams were prepared as later described in EXAMPLE 12. The test
creams contained ASC-J9 (25 micromolar) or a control cream with only vehicle added
was also prepared. The test or control creams were applied using a cotton swab to the
dorsal skin of the animal, once daily, over a period of 8 weeks. Animals were then

20  sacrificed and skin samples collected for microscopic examination. Commercial hair
remover was applied to the dorsal surface of the euthanized animals. After 5 minutes,
the hair remover and hairs were removed with a tissue. The area was thoroughly
cleaned with 75% isopropy! alcohol. A 4-millimeter skin punch was used to remove
skin tissue samples, which were incubated for 2 to 3 hours in a

25 ethylenediaminetetraacetate (EDTA, 17 millimolar), sodium phosphate (0.1 molar, pH

' 7.4) solution at 37 degrees Celsius. The epidermis was carefully separated from the
dermis and stored in 10% phosphate-buffered formalin. Prior to microscopic
examination, the samples were mounted on glass slides. Areas of well-preserved
glandular lobules were selected for microscopic imaging. Edges of the glandular

30  lobes were traced and the areas of the traced lobes obtained with Image J software
(National Institutes of Health).

Results are shown in FIGURE 9 and FIGURE 10. As shown in FIGURE 9, the

brown color of skin and bands of sebaceous glands were reduced within 4 — 5 weeks

AN
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in the Fuzzy rats treated with ASC-J9. As shown in FIGURE 10A-C, topical treatment
of male rats with compounds ASC-J9 (200 uM) resulted in a significant reduction in
the size of the sebaceous gland, though not to the extent caused by castration. In
FIGURE 10D, data showed topical treatment with the vehicle only (control cream) did
5 not produce a significant change in glandular lobe size. Topical treatment with the

various concentrations of ASC-J9 resulted in a significant reduction in the size of the
sebaceous glandular lobe (panel A), though not to the extent caused by castration, but
are better than the conventional anti-androgen flutamide. FIGURE 10E (labeled panel
B), depicts representative data showing that ASC-J9 applied to skin significantly

10 reduced the size of ducts of sebaceous glands in male Fuzzy rats comparable to the

castration effect and better than flutamide.

EXAMPLE7: TREATMENT OF ANDROGEN-INDUCED ALOPECIA IN AN ANIMAL MODEL
BY DEGRADATION OF THE ANDROGEN RECEPTOR
15

This example describes the treatment of a nuclear receptor-related disorder in
a subject by degradation of the nuclear receptor. In this example, the nuclear receptor
is the steroid hormone receptor, the androgen receptor. The nuclear receptor-related
disorder is alopecia (hair loss or baldness), which is known to be affected by the
20 androgen receptor. In this example, the test compound ASC-J9, which was shown in
the previous examples to ameliorate the effects of the androgen receptor-activated
pathway, specifically by inducing degradation of the androgen receptor, is used to

treat hair loss in an animal model.

C57BL/6J] mice were used in this animal model for hair loss and regrowth

25  (Uno et al (1990) J. Cutaneous Aging & Cosm. Derm., 1:193, which is incorporated
by reference in its entirety herein). Six-week-old male mice (6 to 7 animals per
group) were shaved with an electric clipper, and then treated with a hair-removal
cream for 1 to 2 minutes. Animals that were found to have a dark skin color after
shaving, indicating that they were in anagen phase where there is active growth of

30 hair follicles, were excluded from the study. One day after hair removal, a first group
of animals each received 100 microliters of a 1% testosterone solution in ethanol,
applied topically to the shaved area, once each morning for twenty consecutive days.

A second group of animals each received 100 microliters of vehicle (ethanol) alone,

A1
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applied topically to the shaved area, once each morning for twenty consecutive days.
The first group of mice (testosterone-treated) were divided further into a control group
and a treatment group. Also beginning one day after hair removal, each mouse in the
control group received 100 microliters of a control solution (60% ethanol, 20%

5  propylene glycol, and 20% water) and each mouse in the treatment group received
100 microliters of the test compound, ASC-J9 (0.02% in the same 60% ethanol, 20%
propylene glycol, and 20% water solution), applied topically to the shaved area, once
each afternoon for twenty consecutive days. Hair re-growth in the shaved areas was
observed and photographed at 0, 4, 8, 11 and 14 days after beginning of the topical

10  treatments.

Mice that were shaved and then received topical morning applications of
testosterone and afternoon applications of the control solution only showed little or no
re-growth of hair in the shaved areas after 20 days of treatment (FIGURE 11A). Mice
that were shaved and then received topical application of the ethanol vehicle alone

15 (without testosterone) showed rapid re-growth of hair in the shaved areas after 20

days of topical vehicle treatment (FIGURE 11A).

Mice that were shaved and then received topical morning applications of
testosterone and afternoon applications of the control solution only showed little or no
re-growth of hair in the shaved areas after 17 days of treatment (FIGURE 11B). Mice

20  that were shaved and then received topical morning applications of testosterone and
afternoon applications of ASC-J9 showed rapid re-growth of hair in the shaved areas
from day 8 to day 17 (FIGURE 11B). These results demonstrate that topical
application of ASC-J9, a compound known to degrade the androgen receptor, is able

to overcome testosterone-induced hair growth suppression in an animal model.
25

EXAMPLE 8: IN VIVO REDUCTION OF CANCEROUS TUMOR USING NUCLEAR
RECEPTOR DEGRADATION COMPOUND ASC-J9

Two million LNCaP tumor cells were inoculated, subcutaneously, into the left
flank of nude mice. In the experimental animals, the nude mice were give an
30  intraperitoneal (ip) injection of compound ASC-J9 at 100 mg/kg/day three times per
week or with vehicle control only. After 7 weeks of treatment the tumors were

excised, weighed and compared. The tumor weight in ratio of vehicle control to

AN
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ASC-J9 was 0.694g : 0.172 g therefore the ASC-J9 treated animal demonstrated a
75% reduction in tumor size. In addition, PSA (prostate specific antigen) level in
plasma from animal treated with ASC-J9 reduced 90% (reduce from 57.0 ng/ml to 7.6
ng/ml). Results are shown in FIGURE 12.

EXAMPLE 9: ARD ENHANCER ASC-J9 COMPOUND IS CAPABLE OF HASTENING
SKIN WOUND HEALING IN ANIMAL MODEL

The ability of ASC-J9 to hasten wound healing in an animal model was tested
using Balb/c mice. Using a skin puncher, wounds were created near the back of the
10 neck region on rctired male breeder Balb/c mice. Mice were treated with either an
ASC-J9 cream (25 uM) or a vehicle control cream twice per day topically at the
wound site. Referring to Figure 13, ASC-J9 treated animals have smaller wound size
at day 5, as compare to vehicle treated animals; and wounds were completely healed
in ASC-J9 treated mice on day 10 whereas vehicle treated animals wound scaring

15  remained visible.

EXAMPLE 10: TREATMENT OF AN ANDROGEN-RELATED DISORDER IN HUMAN
SUBJECTS BY DEGRADATION OF THE ANDROGEN RECEPTOR

20 This example describes the treatment of a nuclear receptor-related disorder
(acne vulgaris) in a subject by degradation of the nuclear receptor (the androgen
receptor). Acne vulgaris, commonly known simply as acne, is a red skin rash that
typically affects the face, chest, and back of teenaged and young adult humans of
either sex, though it can occur at any age and on other body areas (see, for example, J.

25 C. Harper and J. Fulton, Jr. (2003), “Acne Vulgaris”, electronically available at
www.emedicine.com/derm/topic2.htm, accessed 23 April 2004). Acne affects nearly
all people at some point in their life, and can cause permanent scarring and emotional
distress and low self-esteem, as well as potentially leading to more severe health
problems, such as skin infections. The androgen receptor, which is expressed in the

30  basal cellsand glandular cells of sebaceous glands, has a skin distribution that is
similar between males and females (Blauer et al. (1991) J. Investig. Dermatol.,
97:264-268). In the skin, the androgen receptor stimulates terminal sebocyte

differentiation and the production of sebum. Common treatments for acne often have

AN



ASC. 19 2.5 Twice a day +-1--+ 1 week Al headings are for the conveni ence
of the reader and should not be used to 5limt the nmeaning of the text that
foll ows the h | ess so specified. Various change PALS ures
may be made to qﬁ@%&sg{;ent invention w fhout departing f?%ﬁnﬂﬁﬂ_e%spl rit and
scope thereof. Accordingly, it is not intended that the invention be
limted to thetdespblsisidecdfetty. Bezsampledopital rdimokipeni khdC@isu®fenditivity

illustrated i ) nly. as set..forth in.the clains. 46
a5 1 DuffEcCha e Hbioftels@iest Sl Bty o Gt o e Bkt of a
non- cancer ousdeki ttiIiSleéleasea netidSor bee! and effamide,ipreferablg igidas ((jﬁa,g,slyﬁéraﬂaé a][\dr ogen
recept or degr A@Q) enhancer; 10b)a second conpound sel ected from

t he group confg"lgazlﬂ3 ngfog a bacterici de an antibiotic, an anti-m crobi al
peptide, M tanin Aptss ehangie, huIAaIdmbjevaMch&sucéessfelﬂj neitad, fopattle Bfitopical

-infl d r.awt h
T mul at§ o ot AR e AU B TR e R RS AR B BB T B pere
15wher ei n sai shopwpi thalpreyiaus mmlm tQ ainelumalp deicfean of the pmdwgedeﬁbepmr;t reat aI
non-cancer Ousac%%ét@d ﬁ %ﬁ ?;fecgica?y g\?\ﬂ%"%m C(%ndl %&o}%&ﬁﬂg r’?ﬁg{rr?gg} r%«[:eg)licgg eutica

conposi tion accor di -J9 or
ASC- J15. basic carrier formulatlon was prepared by mixmg two solutions: (1) a water-based

10 solution containing aristoflex avc, Osmocide, Tween 20, and water; and (2) an oil-
based solution containing isopropy! myristate, coconut dienthanolamine,
ethylparaben, isoButylparaben, methylparaben, and propylparaben. The test
compounds (ASC-J15 or ASC-J9) were added to the cream to a final concentration of
1 to 2.5 micromolar, as needed.

15 Male and female human volunteers ranging in age from 15 years to 52 years
were treated by topical application of the test compounds to the acne-affected skin.
Subjects were asked to apply the cream to the acne-affected areas twice a day (once in
the morning and once in the evening). Generally, acne symptoms were observed to
significantly subside within 2 to 3 days and completely healed within 1 to 2 weeks.

20 The results are given in Table 2, and a representative result (phc;to pictures) from one
volunteer is depicted in FIGURE 14. FIGURE 14A depicts the volunteer’s forehead
and FIGURE 14B depicts the volunteer’s back.
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All headings are for the convenience of the reader and should not be used to
5 limit the meaning of the text that follows the heading, unless so specified. Various
changes and departures may be made to the present invention without departing from
the spirit and scope thereof. Accordingly, it is not intended that the invention be
limited to that specifically described in the specification or as illustrated in the

drawings, but only as set forth in the claims.
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a second conposition or conpound conpriging hair growth stinulation

activity, for the manufacture of a nedicanent for the treatnent of a

non- cancer ous skin disease, disorder or condition which causes hair | oss.

25 15. Theusemaccording to claim 14, wherein said ARD enhancer is ASC- J9

or ASC-J15. 16. The use according to claim 14, wherein said ARD enhancer

Is sklected fromthe 30 group consisting of ASC-Q, ASC- (44, ASC (49,

ASC- Qr7, ASC- B8, ASC-QQ9, ASC-Q 01, ASC QL02, ASC Q103, ASC QL10 or

ASC- Q111, ASC- Q 13\ toASCrOE 18ccuASCIMosiASE IR ca A8 JHhonABCLINBSKIASC- IMVB,

ASC- IM7,  AS@isgdi.2lisopSCOMDPBditims@nimspg: ASC- IML6, ASC- JML7, ASC- JML8 and

ASC- IMLY. a) an androgen receptor degradation (ARD) enhancer;

10 b) a second compound selected from the group consisting of a bactericide, an
antibiotic, an anti-microbial peptide, Vitamin A, a Vitamin A derivative, a
retinoid, and an anti-inflammatory compound, and a compound comprising
hair growth stimulation activity; and

c) a pharmaceutically acceptable carrier;
15 wherein said topical pharmaceutical composition is provided to treat a non-cancerous skin

disease, disorder or condition.

2. The pharmaceutical composition according to claim 1, wherein said ARD
enhancer is ASC-J9 or ASC-J15.
20

3. The pharmaceutical composition according to claim 1, wherein said ARD
enhancer is ASC-Q9 or ASC-Q44.

4. The pharmaceutical composition according to claim 1, wherein said ARD
enhancer is selected from the group consisting of ASC-Q49, ASC-Q77, and ASC-
25 Q98.

5. The pharmaceutical composition according to claim 1, wherein said ARD
enhancer is selected from the group consisting of ASC-Q99, ASC-Q101, ASC-Q102

and ASC-Q103.

6. The pharmaceutical composition according to claim 1, wherein said ARD
30 enhancer is ASC-Q110 or ASC-Q111.
7. The pharmaceutical composition according to claim 1, wherein said ARD

enhancer is selected from the group consisting of ASC-Q113, ASC-Q116, ASC-IM1, ASC-
IM2 and ASC-IM4.

35 8. The pharmaceutical composition according to claim 1, wherein said ARD
enhancer is selected from the group consisting of ASC-JMS, ASC-IM6, ASC-JM7,
ASC-JM12, ASC-IM13, ASC-JM 14,

9. The pharmaceutical composition according to claim |, wherein said ARD
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enhancer 1s selected from the group consisting of ASC-JM16, ASC-JIM17, ASC-JM18 and
ASC-JM19.

10. The pharmaceutical composition according to claim 1, wherein said bactericide is

benzoyl peroxide.

11. The pharmaceutical composition according to claim 1, wherein said antimicrobial

peptide is a cathedicin.

12. Use of a pharmaceutical composition according to any one of claims 1 to 11 for
the manufacture of a medicament for the treatment of a non-cancerous skin disease,

disorder or condition.

13, The use according to claim 12, wherein said skin disease, disorder or condition is
acne.
14. Use of a pharmaceutical composition according to any one of claims 1 to 11
comprising:
1) an ARD enhancer; and
1) a second composition or compound comprising hair growth stimulation
activity,

for the manufacture of a medicament for the treatment of a non-cancerous skin disease,

disorder or condition which causes hair loss.

15. The use according to claim 14, wherein said ARD enhancer is ASC-J9 or
ASC-J15.
16. The use according to claim 14, wherein said ARD enhancer is selected from the

group consisting of ASC-Q9, ASC-Q44, ASC-Q49, ASC-Q77, ASC-Q98, ASC-Q99,
ASC-Q101, ASC-Q102, ASC-Q103, ASC-Q110 or ASC-Q111, ASC-Q113, ASC-Q116,
ASC-IM1, ASC-IM2, ASC-JM4, ASC-JM5, ASC-JM6, ASC-JM7, ASC-JM12, ASC-
IMI3, ASC-IM14, ASC-JM16, ASC-JIM17, ASC-JIM18 and ASC-IM19.



