WO 2011/ 057129PCT/ US2010/ 055712 COVPCSI TI ONS AND METHODS FOR STI MULATI NG
HAI R GROMH RELATED APPLI CATION [0001] This application clains the benefit
of U S. Rvowosi/sneb Application Serial No. 61/259, 368, Prras2MNowsesther 9,
2009, the disclosure of which is hereby incorporated in its entirety herein
by reference. FIELD OF THE | NVENTI ON [0001]Ejsclosed herein are
conpositions _and nethads for stinulating the romﬁ of hair_and treating

di sorders rGSlM'?@%T'PrN%MD MELHQRS EOR Sdiv é&?ﬂ[’!ﬁ HAIRGREWTHe a

cycl opent ane heptanoi c acid, 2-cycloal kyl or arylal kyl conmpound represented
by the formula I: wherein the dashed bonds represent the presence or
absence of a double bond which can be in the cis or trans configuration and
A B, Z X Rl and R2 are as defined in the specification and a penetration
enhancer. Such conpositions are used in stinmulating hair growth of human or
non- human ani mal s. BACKGROUNR TEDS APMESARAN [ 0002] Der mat ol ogi st's
recognlze many different typ T ; nost comon bei ng

"al opeci a" or "bal dness" wherein humans (nostly mal es) begin | osing scalp
hai r at[000¢] t endlhéss applicationt dieinty thenberefit i U.Shdrdvisidonat Pep|icata deals may

be due r rders 00 ir,loss s ofte cconpa by a
change I\lt]‘?r ?ﬂ@'ﬁ@ﬁ#&ggﬁgﬁﬂ\l ke '[% Ebrgﬁmih?a IS Sl'"ep %fné@ &hng %yl ife
cycle ﬁh&ﬁpbﬂﬁé@ﬂ?ﬂsbhﬁmﬁyﬁgﬁﬂn%p&@ﬁyeﬁaﬁ VO 2011/057129PCT/U82010/055712
cat agen phase and the telogen phase. The anagen phase is the period of
active hair growth. In the scalp, this phase lasts from3-5 years. The

cat agen phase is a short 1- %: ﬁqﬁéqﬁ %Rﬁﬁo ase between the anagen
phase and the tel ogen phase. ase is considered a

"resti se" ere a rowth ceases. This i,s also relatively
short - IPABA T ast g RBRMNCHE 25S cERERS Hoapare RGOS o sundbbo e a hew
one bedBwtt 6f ﬁél@‘é/ndWetaﬁné*Eﬁ’sd?ﬁér%tre@ﬁltrh@'rﬁ'ﬁ@ﬁﬁos@wﬁéﬁéﬁ%él&@rﬁp@érﬁ&ﬁ@r ,
proportion of hairs are inh the tel ogen phase with correspondingly fewer in

t he actmdedgreo@ytdormrmh@w@@elc Jao0aryelaaikylorranylalkyicompoend types of hair
exi st in | udi al rs, vellus hairs and nodified termnal hairs.
TerninJP enghﬁ%'k QV Pangrrented |l ong hairs in which the bulb of the
hair follicle is seated deepgin the derms. Velluszhairs, on the other
hand, are fine, thin, non- planented short hairs in [which the hair bulb is
Iocated superfrcrally in the er g ARal hairs are seen in
eye | ashes and eye brows. Ag gpeci a progresses a tfansition takes place
wherein the hairs thensel ve¥ dnge fromthe termnal to the vellus type.
Accordingly, alopecia (bal dngss) “a|so,includes a deficiency in ternnal
hairs. [0005] One non-drug trgatnent for alopecia is hair transplantation.
Pl ugs of skin containing hai Rzare transplanted from areas of the scalp
wher e L i r |

succesamurelT e SR TebroRR e d¥sBnaRRY ABSEhaRLT ol

non- dr ughitklcah&@ iaphe eachresariocdifRfiratich ah@ped, &, XK, uthel R} breay i oI et
radi ati on, massage, psychiatric treatnment and exercjise therapy. None of

these HRIN6EdRRE shesiBvation and 8 Psaekatiemenbancerasteh COmPRSitionsaseiused Even

T any, MR A B R Rl BB pos ¢ ons. and et hods.
are di sclosed herein for topical application of an effective anpbunt of at

| east one penetration enhancer and cycl opentane heptanoi c acid,

2-cycl oal kyl or arylal kyl compound represented by the formula I:
BACKGROUND OF THE INVENTION

[0002] Dermatologists recognize many different types of hair loss, the most
common being "alopecia" or “baldness” wherein humans (mostly males) begin losing
scalp hair at the temples and on the crown of their head. However, hair loss may be
due to many other disorders.

[0003] Hair loss is often accompanied by a change in the hair growth cycle. All
mammalian hair passes through a life cycle that includes the anagen phase, the



R2 wherein the dashed bonds represent the presence or absence of a double
bond which can be in the cis or trans configuration, Ais an al kylene or

al kenyl enwonadiosaizohavi ng fromtw to six carbon atons, pamiuskowagizeal can
be interrupted by one or nore oxo radicals and substituted with one or nore

o Sas bRt g ISR BRbsE The Bipded Bkseck daf Berion shpehi® Rt ng
from t hy8@H. 0|rﬁt%\é%a¢@rtm@rbr%%err§sts%n% @Wérsr ¢ﬁé%@tage$ﬁﬂ>r%§ee§ d §roR t he

group consi sting of hydrogen, a |ower al radi cal having fromfour to ten
car bon ‘atzcyvmek/\l!m%ilwnal ipbabe betweedbthe anmreplnw andihe le@@mmﬁsearmest i ng

f t d t, wh | ect ed
Fr om ¢ o FiogBT BRGE cisiethy & BERing bt aele 1 0" PRAT beoShat syt om
one to W%qu%me@étm sHbrﬂ-ﬁvé%Bta@tln? abBdt 8 - HimBhtHe-KeforeheriimisBheds a

| ower alnﬁy radi cal having fromone to six carbon atonms; Z is =0; one of Rl
and R2 angd apew.ongeging to JopvOy R @eomﬁetaﬁbatdﬁ@smauéuceﬂsémeéy greatefor -
0(CO urat ed
acycl i rﬁ%'}t@éadrf%ghrgga?%% afvefor% LN 1 ?&}ﬁﬁ%g g\wgpg%rers%'gé
--(mZ)QraWtwmﬁa@emphasé 0 or an integer of from 1to 10, and R? |s

cycl oa radi cal, having fromthree to seven carbon atons,

hydroca[péw ] aryl Aﬂd'm%lwoatf&erentém%%ﬁ hajg eyist inﬁw'%@?@mﬂ h[a,lrgevqusm or a
phar magedldl 6 h%dﬁfé%ecehﬁﬁﬁ'a?h?ﬁé tTérHﬁﬁ%Q‘falrs dé}F gdrﬁenf@dt oy RGREHr ation
enhancer in particular tormulations apted for t0|d| C appfication to
manmal ivemclk Ithmbu[bOaifOIﬂQa Ihralrdoldaclenb(séatmhdeep lmethe)dﬂrnmﬁar\leilue Hainst andhe aci d,

2- I k | al d t d f I t
compourinel %ﬂc{; 688, ot pot Ty ed ShEA s in WhisT hed i BuR b ki
conpri g |ﬁﬁh8%brrﬁts Mé‘cﬁm&t@rﬁﬁﬁam.r@faré%@eh .@eg)@lasheﬂs % gy, from

0.01 -1. from0.02 - 1.0% w w, ) to about 1:0 %ww, 0.03 to 0.9%
w w, O. bIﬂWSer ammem@/vpragressesoamnsmmuamsmmeﬁmmwsassnz w w,

w0 IRRAESGnaBBRAGHT o' Bt fetso g VoS S%o altiahosapet o os w w

0. 9%V V(/béldfﬁheéspal%l/lﬂblud'é?afd@hbﬁwcylm RYMird| @airs, maybe al so be incl uded:
Car boner at a concentration of about 0.05 - 1.0 (:)/0 ww, base at a

concentlP80Pbn of @nrenENEIrgg thegtrapaiior alapecia ishajiy {Fansalantation drlugs of

concenty, t

concencta baRefind gt brd ¥oh8aRhRt 185 frots BoMe Seta s Paflds Branie o
m)lnoet beelld et‘dsé? Blhis @appooactntarabe wee;ﬁna@l;owcgbsﬁfuﬂ m@tmwb |t58 cbst)l% glm\,&-w

pol ysor bat e at a concentration, o 0 1 to about 5 W,

pol ysordPASEMATY and pagtile Latheanearirye rﬁ'@éﬁﬁ apprpaches Ky lieatngpa pﬁF@ w W,

pol ysor; r te W,

bol yaor oy 2e il EaaRREh: Rb SR p bRl r e Rt o R st Hegely w
PPG 5 déoret bf P@satappreasiesnhoativen hafe éjeeutgdbletaltwa@ie@md 8s effeclived w/ w;

ol eic |d at aqqconcentratloln of ,.about 0.1 to about 5.0 (:)/0 %w,.f

i soste Usthingsasreyasquizgrainl PUeebhobeC Ur& Vteos'g%%h'ﬂ gd'(:)/0
w W, i%}@[@ﬁébt nyristate at a concentration of about 0.1 to about 10% w W,
di propyl éne gl ycol dinmethyl ether at a concentration of about 1 to about 50
(:)/0 ww, diethylene glycol at a concentration of about 1 to about 50
(:)/0 ww;, dipropylene glwgm about 1 to about 50
(:)/0 ww, caprylic/capri out 0.1 to about 10
(:)/0 w w; benzyl al cohol at a concentration of about 0.1 to about 2.0

(:)/0 0oo6Fki | i cabempbsidonoanemetabisareotiselozet Herdintfor tipitd! apphication;
and/or wat er _at_a concentration of about 0 to about 90% w w. [0009] Anot her

enbodi RN @ffﬁﬂt'ﬂﬁe%n%rﬁ&rﬁﬁ&qqsltQHeWHﬁFr?HQ%ﬁnB?'ﬁ%ﬁrcﬁﬂdo%XC%ﬁe Yt 0.1 (:)/0

w W, carg)etbg ° W(g—rtp et hanol at
about 1 gr'?df%glda (,%Cdﬂ?ae‘g}a;él)r\g gfyco sérr%r?\dge egerqg'ﬁb&théqabou I10 0 (:)/0
w w, and water at about 74.8 (:)/0 ww. [00010] Anot her enbodi ment i ncl udes
a conposition conprising binmatoprost at about 0.1 (:)/0 ww, carbomer at
about 0.15% ww;, triethylamne (TEA) at about 0.22 (:)/0 ww, ethanol at
about 15.0 (:)/0 ww; diethylene glycol nonoethyl ether at about 10.0 (:)/0
w w;, polysorbate 20 at about 4.0 (:)/0 ww, and water at about 70.5 (:)/0
W W,



[ 00011] Anot her enbodi ment includes a conposition conprising bimtoprost at
about 0.1 (:)/0 ww, carboner at about 0.125% w w, TEA at about 0.18 (:)/0
w w;, et hawol2ontosatzout 30.0 (:)/0 ww;, diethyl ene glycol pedrusettopss7er her at
about 20.0 (:)/0 ww, and water at about 49.59 (:)/0 ww. [00012] Anot her
enbodi ment i ncludes a conposition conprising l%i mat oprost at about 0.1 (:)/0
w w; carbomer at about & 10% w w;, TEA at about] 0.15 (:)/0 ww, ethanol at
about 30.0 % w w, propyllene g |-at abqut 20 % ww, and water at about
49.7 % w w. [00013] Anot ¥ N nclMueés axconposi tion conpri sing

bi mat opr ost at about w w; carbomer at about 0.20 % w w, TEA at about
0.22 % w w, ethanol at 60.0 %ww, glycerin at about 5.0 %ww, and
wat er at about 34.48 % . A66814] Anot her enbodi ment includes a

conposi tion conprising kimatoprost at about 0.1 % ww carboner at about

0.25 % T : %

pol ysor%%%l%%éafésgggﬂq&nfg d% @)’eﬁp w Yﬁéanygrte\%gﬁ gé Og%bg%gﬁ o@%d%%&%ﬁﬁ vg/

[ 00015]vé#mioh lven benihdde wendr traves coteiyusa i) Poisi dn alkyleosmoriakenyldnemsdigai ost  at
about (kl.% w; car bqomer at %bout .25 % w w, L@HEAeq al’t)o(ﬁ) 0.38 %ww,

et hanolNUNGYBH: MEOF¥ERTRRN YLESHW ragf'%&ﬁ” BEHACROKEACR" about 10
% W W, Rety/SRS PRfiGaIS AndlsuBtdtedwith Bne ¥ maRchyEbeY, o, %mﬁ- 27 % w w.

[ 00016] The conpositions were manufactured using the foll ener al
pr oc eduakylcarooxyagroeps svhaseaindherallsy| (adigal danprisgsrfoan, onet toaawotarbginycol s) wer e

ot 1 e, BS BeleaOf r&dpa e i Aok BRSeus rirthS ARG CSEN AT L o
foll O\A&ddl@m,ts%&@tsifr%hpme%row%ohgisﬁhg@if n?d@@;@m a I6WenaldyisBarcal Raviag t he

t hi ckeni ng agent, a base was added to neutralize the pol yner and thicken

t he solftamdedn tatten gagean atomes wheksin $ie belesertpm irselgxtash MoRDITOESORPPTI ON
mon & | : _ N
el 1 vor S i PRt radty ofpot AL U o RIS o A TERHEEY: BRI et Skt ©@

Wi t houtfrdrh thé gtdupcoriistng aithyalgoddre Clomee iatkyd Fadital elvirgsfromi dnd © gxowt h as
termnal hair as well as increasing the rate of growh of termnal hair.
Enbodi rf@hP@n giose$.0sed herein provide formul ations of bi nat oprost and
simlar conpounds with penetration enhancers. These penetration enhancers
facilitate active conponent penetration and/or mai ntenance at their site of
action in the skin. Fo& nul ations disclosed herein@an be self-preserved or
contain an antim crobi||a| agent such as benzyl al cq ol . [00018]In accordance
wi t h enbodi nent s Hi-seloesed hereio%}glacti ve REHPO s—are represented by WO
2011/ 057129PCT/ US2010/ 055712 | 9] The active conponents are provided in
particular fornulations that include penetration enhancers. Sone exanpl es

of repnes@eiraRL ¥ea (ewdroalky Sadivaf havihg flohtoné &6 bixctarledn afarasti RnEe); dhacl osed
herei n include the conpounds shown in Table 1. TABLE 1. Representative

Corrpourctstm@,raﬂ BpéquQ;e-OH or a --O(CO)Rs group, and the other one is --OH or --
NPt SRAICIS IR, B B s SR AR HAEH, SRIEIVR: & d SAP4BE Y A irdhed adiliy T OV
N, N- di rreidnyddrboi gineu bevibg diotn 2-t6 3ddoyitl 2O xprthorpaenys] ot - t r ans- pent en-

yl)-3,5-di hydroxy, [l a, 2R 3a, 5%’60 cl_gpent ane , ,
Vbt ony AOFS Werb (158 o Ryedanl AeTe 1 6 9p AER RS E¥Eloatybeicalny 1) - 3,
5-di Ny q{Lx¥g frbh Rredto>8evi carbon atoms, or a hydrocarbyl aryl or heteroaryl radical,

as defined above in free form or a pharmaceutically acceptable salt thereof, in

association with a penetration enhancer in particular formulations adapted for topical
application to mammalian skin.

[0007] In one embodiment, the cyclopentane heptanoic acid, 2-cycloalkyl or
arylalkyl compound represented by the formula | is the compound bimatoprost.
[0008] Another embodiment includes a composition comprising bimatoprost
at a concentration of about 0.001 — 1.5% w/w, from 0.01 -1.0% w/w, from 0.02 —
1.0% wiw, 0.03 to about 1.0 % w/w, 0.03 to 0.9% w/w, 0.04 to 0.8% w/w, 0.05- 0.7%



cycl opent ane hept enyl am de- 5-ci s- 2- (3a- hydroxy-4-trifluoronet hyl phenoxy-1-
trans-- pentenyl)-3,5-di hydroxy, [1 a, 2R, 3a, 5a] cycl opentane N-isopropyl
hept enam we-2611¢153122- ( 3a- hydr oxy- 5- pheny1- 1-t r anspent eny PLTA]S201di0b3712Ir oxy,
[1 a, 2R, 3a, 5a] cycl opentane N-ethyl

e G - S e QAR SR bloe!~ o ASBRT DR s Wl B oy [
hept enaple By, 03By GNP B Wi, D.8TANSPL KUY, CBA WY T Oxy,

[1 a, 2R, 3a, 5a] ¢ opent ane
hept endhDYav/g-ar] 1 Q %®av hife tolgwinghexcipientsanayiieealse pelincluded duadamer

RO M e et e e A

al kyl ap abbatW'OO%W)e'tﬁar’fcﬁm a&@ﬁb@dtr@mbrt 6f3a5<_§11tm10t® dbout 9ohsRg@ivn Yy is O or
1, x is Oor 1 and x and y are not bot is selected fromthe gr oup

consi stdlygerisr ata rgncemiration of agout ﬂ@d@@bOémQ)%W/Vétdjethymnﬁr%YCC&m no, thiol,
hydr Oxymor%gt}ﬁ Ioé(t}ﬂe o gﬁbﬁé‘érqpéﬂﬁn b%bu?'ftbs{d 18688 S 06K Aw: %ﬁfsgﬂgatéaﬁodatal kyl
ons, etc. and n’s or —an

r adi cal sés romo fo SIX

i nt egera oénddrmmtld)ntdﬁ aBoand 1R3 ab@uFB 0 %-i; olysoftg aE0)MRGatvdn esedemtidbionofas
defi ned above or a pharnmaceutically accep table salt . thereof. [00021!qEt
in

anot heraRot Qe Weahout%%whwmﬁqréat& ¢ be GRaceRratian i dbauk 0
hat ched; bioh G ! pglgéé‘rtb%t@%%‘ﬂfa'&% hir&fon ngf’%b&ttd'l%‘gbéét 209 W& PP-5

i ndicate 13 confiqguration. In another e I ment 'S andX|SOande
R2 and deetar2) ayalcorgentfo02] dboeit Oxletops zouy 5c£b&(q3wb/mcblels anythbpent ane

N- et hyl de-5-ci S: . .
D G iR RET RS RO foAbowc0 dh eSS iGaRy ISORERIe P2 asora3assal
al so kmeﬁﬁ’aﬁb%f Q@(BLRSU 1 %‘gbé@tl ﬂ) "}/@W |§5’;9r05§‘|rmyl€i’§taieLM Wd@ntr@ﬂon

Al | ergan, Inc. fornia, USA. This conpound has the fol [ow ng structure:

WO 20110f@$>w129ncro/amm 10/%5«ﬂw1.qlp@p>{le@@ltyp01rwmml ledhersater cannendietioe

ncor pot R0 1,6 BBel 85 dBeViene IRy A Biopsa e idEel RSU Lhae%r ¢ ne

active SpUPAL dpr@@?leh@ bivh ReHcOYratim of atyudiingrabosikb0 1% wiwt he art but
wll vary depen on t conmpound egdjl oyed, frequency of application and

desi r edPabagigiaapri¢ amm@uﬁatlw Pl abrutdt- A1t AbeuintR % Wi kensut alcokoliata 7 ¢ o
b 1
hout S0IkEEoRin BRE-AATREN bhdlh2 00 6, SRR BEohram Ay SRS 5

about in ano enbo rom a out 0.1
t o abold.1 30 e @ whe, araiposater @b a déegeatidn of Albout Catocaiout @OFRX%/W. W,
about % w w, about 3 0% w/.w and about 35% are al so included.

[ 00025] 39@3 har rmﬁ:'&lb%%m%f)é tai'i‘?'Ha%S i CORMRASIIPHERMBPYISIRG PIMAOPIRRL @bne or

mor e PetRit Bl AWRREAEGHEr al ASour0) S % WARIRAOR MOibRR DAY nC! udes any

agent that facilitates the tran active conponents to thei'r site of
act i on ethamaliatiahbus1%.0&mvatv; disthiierss glecal imaroeihyhethéioat-dbont 10.0g%ewanpl es of

cl asses of a t etration enhancers include al cohols, glycols,
oty aesREeRBball A p et

occl usive agents and surface active agents.
Repr esqobeAo)e exmitheseRbotiiesf iGHiagses nfhaditR &®Flph§ihgWimatoprost at

about 0.1 % w/w; carbomer at about 0.15 % w/w; tricthylamine (TEA) at about 0.22 %
w/w; ethanol at about 15.0 % w/w; diethylene glycol monoethyl ether at about 10.0 %
w/w; polysorbate 20 at about 4.0 % w/w; and water at about 70.5 % w/w.

[00011] Another embodiment includes a composition comprising bimatoprost at
about 0.1 % w/w; carbomer at about 0.125 % w/w; TEA at about 0.18 % w/w; ethanol
at about 30.0 % w/w; diethylene glycol monoethyl ether at about 20.0 % w/w; and water
at about 49.59 % w/w.

[00012] Another embodiment includes a composition comprising bimatoprost at
about 0.1 % w/w; carbomer at about 0.10 % w/w; TEA at about 0.15 % w/w; ethanol



[ 00026] Al cohol s include, wthout |imtation, ethanol, propanol, N-propanol,
i sopropanol, butyl alcohol, octanol, benzyl alcohol and acetyl alcohol, in
one enbodwvoenti/osae9described in U S. Pat. No. 5,789, 244 pCrhsS2@nioss7e2
contents of which are incorporated by reference herein. Fatty al cohols

i ncl ude or l e, stearyl alcohpl a e al cohol . [ 00027 ol s
ol udet AppaB B Srorsiehe ghiseb Al a0tk i niider abohtiasit dhegi yeol
and ot hgky | ow nol ecul ar wei ght glycols such as glycerol and thioglycerol.

[ 00028] Fattgbaci ds, esters and ethers include, without limtation, oleic

aci d, {80643bl ei Arather embpdinggnt intiadies oLonmuusitint corapasingbiroaigpastgt i ¢ and

di car boxyl i i ds, octanoic, and ol ¢ acids t l,aur.ate, ethyl

ol eat o 208t 0l T Bt 2EpGR8H 5 At LiraPEwrr o6 ABBR Y 231 Wi Bnar ol o,
propy! enebsliy6@ 00k Win; ghicetia.at absGes.0l% W 264 Water 328kt BYSDIOWARS 712
nonol aurate, gl ycerol nonool eate, isopropyl n-decanoate, octyl dodecyl

nyri st 408014 et hyArgteegembefimgirdee Hges atdearposdiasn egmeneing bjrpatorrsishet hyl
et her ' o bkane. g gl h Qk of jfuted
i th onosf BT PaT SRESTER SN2 S 4 W, B8 25 Pholf 0:3b Jh B RRErEhC e
Wi t houtatlabgut 60.00%8,w/9i; Ipblysoreate 20 atebalit 410 % \aing apidesstes at alomg 3G@7 P aci ds,
animal fats and greases, vegetable fats and greases, water insoluble

pol yner"%/,‘"’-paraffi n, paraffin oil, liquid paraffin, petrolatum |iquid
petrol it l; r : ! ; i and
Cer esi 1PN 30] AR E e e oMo BRSNS b hofosta

pol ysoraimue0210% wly; cbbamer 80abdONEENE f9 w(\20TEAGt a60ut BB ,% POWOERIKER( I )

honyl pIfabRY bt PoRyUb LR q 9 ues RdisrabT BrbLstaliohk 10 B s RoVeartrs coi
400, pAIyRERLDY ISR RPIdSwate by by@aes. 21 betyRur factants, DVBO, sodi um

| aurate, sodiumlauryl sulfate, cetyltrinmethylanmonium brom de, and
benzal HOADG chl orhaleompositians wese mamidacty siag it fadlonangcgerenal | | be

anal or ApESEE, RondtelenToiketfiorterkin S aidoiont RRbERY, plisf et =

[ 00032]doritisiHedwnh Dedke £ hag etrrbeLeing & proptliep typecovetRedd AiiRsH Witil tier easi ng
agents. Appropriate agent s include, wthout l'imtation, methylcellul ose,

pol yvi glutigncwas cleasolalemyes pdded e snron-agdeouATEUER falowed RynBRdr oi ti n
1 . Py | . ARt
f)lrjesg \E‘/aaclol[ltvesgxiﬁt]ﬁcgjlEE h%ﬁ%@n waﬁ ﬂlct)lr]p Bbﬁnoﬁla% %@ﬁe&gﬁ%g@#%&ﬁ@@ﬁg?m %gcgazsgl koni um

chl ori deas atidled feereudtraiize thblpohywhert ambthickest thel solutipnoipid a gebothengkired

par ahydr oxybenzoi ¢ aci ds, phenylnmercuric salts including, wthout

| i mi t atGO0PPOSH¥QTat e, chloride, acetate, and borate and betain.

[ 00034] Vari ous other additives may be included in the conpositions of the
present invention in addition to those identified above. These include, but
are not limted to, antioxi dRAETAILEBtDESGRIPIIONer f unes, enollients,

pi gments, dyes, hunectants, propellants, and sunscreen agents, as well as

th f saterials. wh b tically, medicinall
or ot hdPPIEF des a5 s L OB AR R Fordiu R RER Ry o@D be ¢ aken
i N conjdanvbiyotd the tshinforstxnate RIbgWaRE Har groWdR Fd Yo dathbLewiteedh,al so be

formul ated as "slowreleasing"” fornulations so that the activity of active
conponeinulating ther eonvessien of yellneir tharavsl asitetmingl bair wsevelt aeat nents. WO

2011/ OQZ%%gﬁytHé%gtjeoéfog%Wof terminal hair. Embodiments disclosed herein provide

formulations of bimatoprost and similar compounds with penetration enhancers.

These penetration enhancers facilitate active component penetration and/or
maintenance at their site of action in the skin. Formulations disclosed herein can be
self-preserved or contain an antimicrobial agent such as benzyl alcohol.

[00018] In accordance with embodiments disclosed herein, active components
are represented by



[ 00036] Wi |l e particul ar enbodi ments discl osed herein can include each of

t he conponents di scussed above, other particul ar enbodi nents can be

requi red wo 2bga/05gzbst antially free" of one or nore of tiR€TASC@OPSITENtS N
various conbi nations. "Substantially free", as used herein, neans that the
conmponent is not added to a fornulation and cannot be present in any anount
greater than about 1/0 wtw. [00037]While not Ifimting the scope of express
excl usion of the precedijng pa 3 parti cullar enmbodi ments di scl osed
herei n can be substantiAlty < por e~@f bi mat opr ost, carboner,
NaOH (s), TEA, ethanol ceri n, diethylene glycol, nonoethyl ether,
propyl ene glycol, polysearbate 20, polysorbate 40, pol ysorbate 60,

pol ysorbate 80, PPG 5 cqteth-26;Boleic acid, isostearyl isostearate,

i sopropyl nyristate, dimFoperne gl ycol dimethyl ether, diethylene glycol,
di propyl ene glycol, triglycerides, caprylic/capric, benzyl alcohol,
silicone and water. [00038] All conponents of fornul ati ons descri bed herein
will bdq00at9uded The aciventempdrntaiaes gesviddd Inopartiellby farnugtions! that As used
her ei n,, "dgrnato 0 icalééacceptable" nears %Pat t he conpositiggglor
conpondi¢lsde RENEBATION ENGENGEBI SO SYBPIGT USRPLSENRIVE AMRAHNIS ¥S&iit hout

undue Ugthe pratrick 8 eFRAIdiRbhis! disclb8sd ABIiR inoludd It Efipb@RREGSSwn fnd { he
like. As used in herein as applied to active agents and exci pients, the
term"alale1:refers to variations in concentrations which are considered to
be bi oequi val ent. [00039] Enbodi nents di scl osed herein find application in
manmmal i an speci es, including both humans and aninmals. In humans, the
conpoungaBRE ERutesEmthsve Cophmagdsher ein can be applied w thout
limtation, to the scalp, face, beard, head, pubic area, upper lip,

eyebr qvayclopeatansheptenamide-banip3sBoiuitsoxi-Stheny-dwms-penteny)-3ifs mhy be

ai oped B8 41¢2EPpd et B Sl BeRRL A R S BB ol ' 2] opeci a
and sdatydrgy-6ipneegi-a-trahai gernbal yI)- 3Byl B, BIB{BAS i chorrexi §

nodos4q, oose anagen syndrone trichotillomania and traction alopecia;

i nf ectliygloneatanedhepieakeg iderdheis-(3onytoxudimeta-chiemsthenosyd-gensrat i ti s,
d falligcull it ; tic di d h d i
an Oié?ﬁﬂé”bhégg*ﬁﬁwﬁgﬁbzqaﬁ@%agﬂne i c disorders such as androgenetic

al opeg and rent’s under §orng~Hair | oss due to chenot her apy, hor pronal
i nbal gngelopentane hémenwdnﬁ@@@éismﬁao@wd?oﬂpﬂmméﬂ@mahﬂpaam@w1-
hyper tlhyroi di sm pregnancy, child birth, discontinuation of birth control
pi | 1's |dNSch@fesyhs. reiydrain [bydd@)Salf ungal infection of the scal p such
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medi cdtpemtenyl FRS-dioy minbat, i[0)3:,84,5.]t he present invention may be used|to

treat (hairloss related to other disease such as diabetes, lupus—and poor
nut ri t|i@klonepiang Niayldigpieramider-siss23ehydEoxyuPPen¥lul-§8n§; i1l ness and
hi gh f Wig | 4f actoresyand chem cals used in hair treatnent
(dyin ﬁ*fﬁ?ﬂﬁ?g*%ﬁgvgﬁégtﬁﬂﬁﬁ)95%500401|n animal s raised for their pelts,

e. g., |myclopentend Nrmuthgt hepienaanddsé-cipal(3echyairoxy-bhshenyt-il fiearsdr f ace| of t he
body tjo i nprove the overall pelt for conmercial reasons. The process can

al so bé)%rg%&/?}'gﬁ"é@&%?ﬂﬁ [?cegfsénga]i n animals, e.g., applied to the skin of

dogs I Navi Ral Gh DAl coS 2fL TRT 0 | 1 S8¢c _causing a
degr ed G CnEaS A PO00M] THe Conpani TP ons and T RIS Gr t RS B esbnt
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at i ents—siwphly—wanting—to—inerease—hatr—growth—+n—anry—part—ef—thebody.
[ 00042] The conpositions disclosed herein are fornulated for topical
adm nistration. The term"topical adm nistration" as used herein includes
applying a fornulation as described herein to the outer skin or hair. The
application will generally occur at or near the area of desired hair
grow h. [00043] Accordingly, appropriate fornulation or conposition types
include, without limtation, solutions, gels, ointnents, foans, filns,
liniments, creans, shanpoos, |otions, pastes, jellies, sprays and aerosols.
Such fornul ation types can be applied in swaths, patches, applicators or
t hrough the use of inpregnated dressings depending on the situation and
part of the body to be treated. [00044] Typically, the formul ations
described herein will be applied repeatedly for a sustained period of tine
to the part of the body to be treated. In particul ar enbodi nents,
formul ati ons di scl osed herein can inc%yde one or nore applications daily,
one or nore applications weekly, one or nore applications nonthly or one or
nore applications yearly for a period of treatnent of at |east one day, at
| east one week, at |east one nonth, at |east one year or until the

o,




limtation, about 0.1 ng to about 100 ng, about 1 ng to about 10 ng per day
or in another enbodi nent about 10 ng to about 1 ng per day.

[ 00047] Nowel2omias7rzg exanpl es of some components with thecT/ispooopiiat e
concentration ranges and function are provided in Table 1 below. Particular
exanples of non-limting fornulations or conpositions are provided in Table
2. Table 1: Exanple Conponents with Function and Concentration Ranges

| ngr edifggp26inct 'Iﬁ%n@oémgédlmé?ﬂ thedom @H&%@éﬁép&%hé’ﬁe@ta@%lcaédo

car bonmer Thickener O. .0 base Neutra I zing Agent 0.01 - et hanol
Penet r a&- (@ewhakmt@r@mbxwﬂwﬁl repeasientediby the fromgiatihy| ene gI ycoI

nonoet hyl ether 1.0 -

(Yn

(CHZ)y(O)x@

whereinyisOor 1, xis 0or 1 and x and y are not both 1, Y is selected from the
group consisting of alkyl, halo, e.g. fluoro, chloro, etc., nitro, amino, thiol, hydroxy,
alkyloxy, alkylcarboxy, halo substituted alkyl wherein said alkyl radical comprises
from one to six carbon atoms, etc. and n is 0 or an integer of from 1 to 3 and Rz is
=0, --OH or --O(CO)Rs wherein Rg is as defined above or a pharmaceutically
acceptable salt thereof.

[00021] In another embodiment, the compound is a compound of formula llI:

(Y

wherein hatched lines indicate a configuration, solid triangles are used to indicate 3
configuration. In another embodiment, y is 1 and x is 0 and R4, R; and Rs are
hydroxy.

[00022] One exemplary compound is cyclopentane N-ethyl heptanamide-5-cis-
2-(3a-hydroxy-5-phenyl-1-trans-pentenyl)-3,5-dihy- droxy, [14,2r,34,94], also known
as bimatoprost and sold under the name of LUMIGAN® by Allergan, Inc., California,

USA. This compound has the following structure:



propyl ene glycol 1- 50 polysorbate 20 0.1 - 5.0 polysorbate 40 0.1 - 5.0
pol ysorbate 60 0.1- 5.0 polysorbate 80 1 - PPG5 ceteth-20 0.1- 5.0
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[00023] The synthesis of the above compounds has been disclosed in U.S. Pat.
No. 5,607,978 which is incorporated by reference in its entirety.

[00024] Effective amounts of the active compounds can be determined by one
of ordinary skill in the art but will vary depending on the compound employed,
frequency of application and desired result. The compound will generally range from
about 1 x 1°7 to about 50% w/w of the composition, in one embodiment from about
0.001 to about 50% w/w of the composition and in another embodiment from about
0.1 to about 30% w/w of the composition. Ranges of within about 10-50% w/w;
about 20-50% w/w; about 30-40% w/w and about 35% are also included.

[00025] The pharmaceutical formulations disclosed herein can include one or
more penetration enhancers. The phrase "penetration enhancers" includes any
agent that facilitates the transfer of active components to their site of action or
maintains them at their site of action. Non-limiting examples of classes of appropriate
penetration enhancers include alcohols, glycols, fatty acids, ethers, esters, occlusive
agents and surface active agents. Representative examples of these classes are
provided below.

[00026] Alcohols include, without limitation, ethanol, propanol, N-propanol,
isopropanol, butyl alcohol, octanol, benzyl alcohol and acetyl alcohol, in one
embodiment, as described in U.S. Pat. No. 5,789,244, the entire contents of which
are incorporated by reference herein. Fatty alcohols include, for example, stearyl
alcohol and oleyl alcohol.

[00027] Glycols include, without limitation, glycerine, propyleneglycol,
polyethyleneglycol and other low molecular weight glycols such as glycerol and
thioglycerol.

[00028] Fatty acids, esters and ethers include, without limitation, oleic acid,
palmitoleic acid, straight chain C4 -Czo saturated monocarboxylic and dicarboxylic
acids, octanoic and decanoic acids, methyl laurate, ethyl oleate, polyethylene glycol

monolaurate, propylene glycol monolaurate, propylene glycerol dilaurate, glycerol



0.1 - 10 di propyl ene glycol dinethyl ether 1-50 diethylene glycol 1-50
di propyl ene glycol 1-50 caprylic/capric triglycerides 0.1-10 benzyl

al cohol Pvezernvmrizee 0.1 - 2.0 silicone CQccl usive Agent POTAIS2010/08&T1 T
Vehicle 0 - 90

monolaurate, glycerol monooleate, isopropyl n-decanoate, octyldodecyl myristate,
diethylene glycol monoethyl ether, diethylene glycol monomethyl ether and
compounds wherein a C,.C4 alkane diol or triol is substituted with one or two fatty
ether substituents.

[00029] Occlusive agents include, without limitation, silicones, mineral oils and
greases, long chain acids, animal fats and greases, vegetable fats and greases,
water insoluble polymers, paraffin, paraffin oil, liquid paraffin, petrolatum, liquid
petrolatum, white petrolatum, yellow petrolatum, microcrystalline wax and ceresin.
[00030] Surface active agents include without limitation, polysorbate 20, 40, 60
and 80, TWEEN® (20, 40, 60, 80), POLOXAMER® (231, 182, 184), sodium dodecyl
sulfate (SDS), lecithin, lysolecithin, nonylphenoxypolyoxyethylene,
lysophosphatidylcholine, polyethylenglycol 400, polyoxyethylene ethers, polyglycol
ether surfactants, DMSO, sodium laurate, sodium lauryl sulfate,
cetyltrimethylammonium bromide, and benzalkonium chloride.

[00031] Additional penetration enhancers will be known to those of ordinary
skill in the art of topical drug delivery, and/or are described in the pertinent texts and
literature.

[00032] Embodiments disclosed herein can also include viscosity increasing
agents. Appropriate agents include, without limitation, methylcellulose, polyvinyl
alcohol, polyvinyl pyrrolidone, hyaluronic acid and chondroitin sulfate.

[00033] Certain embodiments disclosed herein can include preservatives
including, without limitation, benzyl alcohol, benzalkonium chloride, chlorhexidine,
chlorobutanol, methyl-, propyl-, or butyl- parahydroxybenzoic acids, phenylmercuric
salts including, without limitation, nitrate, chloride, acetate, and borate and betain.
[00034] Various other additives may be included in the compositions of the
present invention in addition to those identified above. These include, but are not
limited to, antioxidants, astringents, perfumes, emollients, pigments, dyes,
humectants, propellants, and sunscreen agents, as well as other classes of materials
whose presence may be cosmetically, medicinally or otherwise desirable. The
compositions and formulations may also be taken in conjunction with minoxidil and
propecia.

[00035] Compositions can also be formulated as “slow-releasing” formulations
so that the activity of active components is sustained for a longer period of time
between treatments.



WO 2011/ 057129PCT/ US2010/ 055712 Tabl e 2: Exanpl e Conpositions |ngredi ent
Functi on Conposition (% ww) bimtoprost Active 0.1 0.1 0.2 0.10.10.10.1
car borrer Wbhi2ek#nser290. 10 0. 15 0.125 0.10 0.20 0.25 0.25 PCT/US2010/055712

[00036] While particular embodiments disclosed herein can include each of the
components discussed above, other particular embodiments can be required to be
“substantially free” of one or more of these components in various combinations.
"Substantially free", as used herein, means that the component is not added to a
formulation and cannot be present in any amount greater than about 1% w/w.
[00037] While not limiting the scope of express exclusion of the preceding
paragraph, particular embodiments disclosed herein can be substantially free of one
or more of bimatoprost, carbomer, NaOH (s), TEA, ethanol, glycerin, diethylene
glycol, monoethyl ether, propylene glycol, polysorbate 20, polysorbate 40,
polysorbate 60, polysorbate 80, PPG-5 ceteth-20, oleic acid, isostearyl isostearate,
isopropyl myristate, dipropylene glycol dimethyl ether, diethylene glycol, dipropylene
glycol, triglycerides, caprylic/capric, benzyl alcohol, silicone and water.

[00038] All components of formulations described herein will be included in
amounts that are dermatologically-acceptable. As used herein, “dermatologically-
acceptable” means that the compositions or components thereof are suitable for use
in contact with human skin without undue toxicity, incompatibility, instability, allergic
response, and the like. As used in herein as applied to active agents and excipients,
the term “about” refers to variations in concentrations which are considered to be
bioequivalent.

[00039] Embodiments disclosed herein find application in mammalian species,
including both humans and animals. In humans, the compounds of embodiments
disclosed herein can be applied without limitation, to the scalp, face, beard, head,
pubic area, upper lip, eyebrows, and eyelids. The compositions of the present
inventions may be used for treating various hair loss disorders including but not
limited to alopecia areata, telogen effluvium, anagen effluvium, cicatricial alopecia
and scarring alopecia; hair shaft abnormalities such as trichorrexis nodosa, loose
anagen syndrome, trichotillomania and traction alopecia; infectious hair disorders
such as tiniea capitis, sebohorreic dermatitis, and follicullitus of the scalp; genetic
disorders such as androgenetic alopecia and patients undergoing hair loss due to
chemotherapy, hormonal imbalance (e.g., thyroid conditions such as hypothyroidism
and hyperthyroidism, pregnancy, child birth, discontinuation of birth control pills and
changes in menstrual cycle), fungal infection of the scalp such as ringworm,
medicines which cause hair loss such as anti-coagulants, medicine for gout,

depression, high blood pressure and certain heart medications. The formulations of

10



NaCH (s) Neutralizing Aaent 0.035 TEA Neutralizing Aaent 0.22 0.18
0.15 0.22 0.38 0.38 ethanol . Penetration enhancers 15.0
WO 2011/057129 PCT/US2010/055712

the present invention may be used to treat hair loss related to other disease such as
diabetes, lupus, and poor nutrition, mental and physical stress such as due to
surgery, illness and high fever. Environmental factors and chemicals used in hair
treatment (dying, tinting and bleaching).

[00040] In animals raised for their pelts, e.g., mink, the formulations can be
applied over the entire surface of the body to improve the overall pelt for commercial
reasons. The process can also be used for cosmetic reasons in animals, e.g.,
applied to the skin of dogs and cats having bald patches due to mange or other
diseases causing a degree of alopecia.

[00041] The compositions and methods of the present invention may be
applied to patients suffering from hair loss or in healthy patients simply wanting to
increase hair growth in any part of the body.

[00042] The compositions disclosed herein are formulated for topical
administration. The term "topical administration" as used herein includes applying a
formulation as described herein to the outer skin or hair. The application will
generally occur at or near the area of desired hair growth.

[00043] Accordingly, appropriate formulation or composition types include,
without limitation, solutions, gels, ointments, foams, films, liniments, creams,
shampoos, lotions, pastes, jellies, sprays and aerosols. Such formulation types can
be applied in swaths, patches, applicators or through the use of impregnated
dressings depending on the situation and part of the body to be treated.

[00044] Typically, the formulations described herein will be applied repeatedly
for a sustained period of time to the part of the body to be treated. In particular
embodiments, formulations disclosed herein can include one or more applications
daily, one or more applications weekly, one or more applications monthly or one or
more applications yearly for a period of treatment of at least one day, at least one
week, at least one month, at least one year or until the treatment has achieved or
achieved and maintained a desired result.

[00045] Formulations described herein will be administered in safe and
effective amounts. As used herein, "safe and effective amounts" include an amount
sufficient so that the composition provides the desired hair growth stimulation effect
at a reasonable benefit/risk ratio attendant with any medical treatment. Within the
scope of sound medical judgment, the amount of active components used can vary

with the particular condition being treated, the severity of the condition, the cause of
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the condition, the duration of the treatment, the specific active component employed,
its concentration, the specific vehicle utilized, the general health of the patient, the
tolerance of the patient to various effects of the administration, other drugs being
administered to the patient, and like factors within the specific knowledge and
expertise of the patient or attending physician.

[00046] For daily administration, an appropriate dose can include, without
limitation, about 0.1 ng to about 100 mg, about 1 ng to about 10 mg per day or in
another embodiment about 10 ng to about 1 mg per day.

[00047] Non-limiting examples of some components with their appropriate
concentration ranges and function are provided in Table 1 below. Particular

examples of non-limiting formulations or compositions are provided in Table 2.

Table 1: Example Components with Function and Concentration Ranges

Ingredient Function Composition (% w/w)
bimatoprost Active 0.03—1.0
carbomer Thickener 0.05—1.0
base Neutralizing Agent 0.01 — 2.0
ethanol 10 - 90
glycerin 1.0—20
diethylene glycol monoethyl 1.0-50
ether
propylene glycol 1- 50
polysorbate 20 0.1 —5.0
polysorbate 40 0.1 —5.0
polysorbate 60 0.1— 5.0
polysorbate 80 : 0.1—5.0
PPG.5 cetelh-20 Penetration enhancers 01—50
oleic acid 0.1 —5.0
isostearyl isostearate 0.1-10
isopropyl myristate 0.1-10
dipropylene glycol dimethyl 1-50
ether
diethylene glycol 1-50
dipropylene glycol 1-50
caprylic/capric triglycerides 0.1-10
benzyl alcohol Preservative 0.1 —2.0
silicone Occlusive Agent 0.1-10
water Vehicle 0-90

12



20 pol ysor bate 20 4.0 4.0 4.0 water Vehicle 74.8 70.5 49.595 49.7
34. 48 35. 27
WO 2011/057129 PCT/US2010/055712

Table 2: Example Compositions

Ingredient Function Composition (% wiw)
bimatoprost Active 0.1 0.1 0.1 01 0.1 0.1 |01
carbomer Thickener 0.10 (0.15 (0.125 [0.10 0.20 0.25 [0.25
NaOH (s) Neutralizing [0.035

Agent
TEA Neutralizing 0.22 018 [0.15 0.22 (0.38 |0.38
Agent
ethanol 15.0 (15.0 30.0 [30.0 0.0 0.0 50.0
glycerin 5.0
diethylene glycol . 10.0 (10.0 |20.0 10
monoethyl ether | Penetration
enhancers
propylene glycol 20
polysorbate 20 4.0 4.0 4.0
water Vehicle 74.8 [70.5 49.595 49.7 34.48 [35.27 [35.27
Example I.

Preparations of Bimatoprost Scalp Hair Growth Gel Compositions

[00048] Ethyl alcohol is weighed into a suitable media jar equipped for mixing,
bimatoprost is then added to the ethyl alcohol and stirred at moderate speed until
bimatoprost is dissolved. Into separate mixing tank water for injection, glycerin,
diethylene glycol monoethyl ether, and propylene glycol are added and mixed until
the solvents are dispersed. Ethyl alcohol/bimatoprost solution is then added into the
water mixture and mixed until the components are homogenously mixed (about 5
minutes of mixing). To the above mixture the carbomer thickener is added and mixed
until well dispersed, once dispersed a base is added to thicken the solution into a
gel. Representative formulations made according to the method above are shown in
Table 3 below.
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35. 27 Exanple |I. Preparations of Bi matoprost Scalp Hair G owth
Gel Conpositions [00048] Et hyl al cohol is weighed into a suitable nedia jar
equi pped woronosireg, bi nmatoprost is then added to the etrhylusadioobiyiz and
stirred at noderate speed until bimatoprost is dissolved. Into separate

m xi ng nk er for | ectian | ycerin | et hyl ene gl ycol nonoet hyl

et her, &m%maéqgoa gégP %ﬁ'éeé%ﬂéﬁ%&é'nﬁg%%&ﬁﬂﬁ?'i'of?%e sol vents are

di spersed. Ethyl al cohol/binatoprost solution is then added into the water

m xture and mixed until the conponents are honogenously m xed (about 5
m nut gs of m xi ng). |Tdundtien glpimataprestur eBimheprostr jo Mimateipst k @ nBimatoprastided
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the sqlmde@mtiBtvowa [gel . Reppe é Y ?v at ifon€r ’ée ag eto t he
met hoq above are shqwn in Ta IeSO R Bl ofw. sy 011/0 ?}um tl()11055712
Tabl e |[3. Bi mat opr ost| Scal p Ir SW h Top reaf Gel orrrulf ons ngr edji ent
% W vi=—ferrrett B S g
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Propylene glycol Penetration 10.0 10.0 10.0 10.0

Diethylene glycol enhancer

1€

monoethyl ether 10.0 10.0 10.0 10.0

Ethyl alcohol 30.0 30.0 30.0 30.0

Glycerin 2.0 2.0 2.0 2.0

Carbomer (Ultrez 10) | Thickener 0.15 0.15 0.15 0.15

Tricthanolamine Neutralizing 0.16 0.16 0.16 0.16

agent
Purified water Vehicle 47.66 47.59 47.39 47.49
EXAMPLE Il. In Vivo Treatment
[00049] A study is initiated to systematically evaluate the appearance of hair on

the scalp and eyebrows who are administered bimatoprost gel formulations as in
Table 3. The study involves 10 subjects, 5 male, 5 female, average age 70 years,
(ranging from 50-94 years). Each subject is treated daily by the topical application of
bimatoprost by the 0.3% w/w bimatoprost formulation of Table 3.

[00050] The study is limited to subjects who have administered bimatoprost for
more than 3 months. The mean duration of exposure to the 0.3% w/w bimatoprost
gel formulation prior to assessing the parameter of hair or eyebrow growth between
the control and study eye is 129 days (range 90-254 days). Observations are made
under high magnification at a slit lamp biomicroscope. Documentation of differences
between the control and treatment areas is accomplished using a camera specially
adapted for use with a slit lamp biomicroscope.

[00051] The Results of the Observations Will Be as Follows:

[00052] Length of hair and eyebrows: Increased length of hair in both groups is
regularly observed. The difference in length varies from approximately 10% to as
much as 30%.

[00053] Number of hairs and eyebrows: Increased numbers of hairs are

observed on the scalp and eyebrows of each patient. The difference in number of
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Bi mat oprost 0.1% (Propyl ene G ycol) Solution Bi matoprost 0.3% (Propyl ene
A ycol) Sol ution Bi matoprost 0.2% (Propyl ene @ ycol) Sol ution Bi nat opr ost
Active 0.W0 20111050128 0. 2 Propyl ene gl ycol Penetration enkramnaseo10053¥12

hair and eyebrows varies from approximately 5% to as much as 30%. Whether
statistically significant or not, bimatoprost with a penetration enhancer will provide
better and/or faster results than bimatoprost without a penetration enhancer.
[00054] The foregoing observations will establish that 0.03% w/w bimatoprost

composition penetrates skin and grows hair.

EXAMPLE lll. Topical Cream.
[00055] A topical 0.2% w/w bimatoprost cream is prepared as follows: Tegacid
and spermaceti are melted together at a temperature of 70-80°C. Methylparaben is
dissolved in about 500 gm of water and propylene glycol, polysorbate 80,
bimatoprost and a penetration enhancer are added in turn, maintaining a
temperature of 75-80°C. The methylparaben mixture is added slowly to the Tegacid
and spermaceti melt, with constant stirring. The addition is continued for at least 30
minutes with additional stirring until the temperature has dropped to 40-45°C. Finally,
sufficient water is added to bring the final weight to 1000 gm and the preparation

stirred to maintain homogeneity until cooled and congealed.

EXAMPLE IV. Topical Cream.
[00056] A 0.1% w/w bimatoprost topical cream is prepared as follows: Tegacid
and spermaceti are melted together at a temperature of 70-80°C. Methylparaben is
dissolved in water and propylene glycol, polysorbate 80, bimatoprost and a
penetration enhancer are added in turn, maintaining a temperature of 75-80°C. The
methylparaben mixture is added slowly to the Tegacid and spermaceti melt, with
constant stirring. The addition is continued for at least 30 minutes with additional
stirring until the temperature has dropped to 40-45°C. Finally, sufficient water is
added to bring the final weight to 1000 gm and the preparation stirred to maintain

homogeneity until cooled and congealed.

EXAMPLE V. Topical Ointment.
[00057] An Ointment Containing 2.0% w/w Bimatoprost is Prepared as Follows:
[00058] White petrolatum and wool fat are melted, strained and liquid
petrolatum is added thereto. Bimatoprost, a penetration enhancer, zinc oxide, and
calamine are added to the remaining liquid petrolatum and the mixture milled until
the powders are finely divided and uniformly dispersed. The mixture is stirred into the
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10.0 10.0 10.0 D ethyl ene glycol nonoethyl ether 10.0 10.0 10.0 10.0 Ethyl
al cohol 30.0 30.0 30.0 30.0 dycerin 2.0 2.0 2.0 2.0 Carboner (Utrez 10)
Thi ckenerw0.206/037129 PCT/US2010/055712

white petrolatum, melted and cooled with stirring until the ointment congeals. In
other variants, the zinc oxide and/or calamine can be omitted such that the

formulation is substantially free of the zinc oxide or calamine.

EXAMPLE VI. Ointment.
[00059] An ointment containing 5% w/w bimatoprost and a penetration
enhancer is prepared by adding the active compound to light liquid petrolatum. White
petrolatum is melted together with wool fat, strained, and the temperature adjusted to
45-50°C. The liquid petrolatum slurry is added and the ointment stirred until
congealed. The ointment can be packaged in 30 gm tubes.

EXAMPLE VIl. Spray Formulation.
[00060] An aqueous spray formulation containing 0.03%, w/w bimatoprost and
a penetration enhancer are prepared as follows. Bimatoprost and a penetration
enhancer are dissolved in water and the resulting solution is sterilized by filtration.
The solution is aseptically filled into sterile containers with a spray nozzle for
application on top of the head. The formulation is as follows:

[00061] Table 4, Bimatoprost Spray Formulation of Example VI

Ingredient (% w/w) Function Spray formulation
Bimatoprost Active 0.03
Propylene glycol Penetration enhancer 5
Diethylene glycol monoethyl ether 5

Ethyl alcohol 15

Light mineral oil

Ceteareth 12

Glycerin 1
Carbomer (Ultrez 10) Thickener

Triethanolamine Neutralizing agent

Purified water Vehicle 24
Hydrofluoro carbon, hydrocarbon Propellant 49.97

propellant, CO,, or, Nitrogen
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0.15 0.15 Triethanol am ne Neutralizing agent 0.16 0.16 0.16 0.16 Purified
water Vehicle 47.66 47.59 47.39 47.49 EXAMPLE II. In Vivo Treatnent

[ 00049] A woudy/i52120ni ti ated to systematical ly eval uat e Phe/tsppeaszmze of
hair on the scalp and eyebrows who are adm ni stered bi mat oprost gel

formul ations as in Table 3. T I nvol yes 10 subjects, 5 male, 5
femal e, average age 70 years, %Bﬁﬁg\lm gﬁ:(%' 94 years). Each subject is
treat ectodest]fyoby A Bﬁnﬁp‘l@bﬁ@ha‘%@ﬂo‘s?éﬁd %&ﬁetr@tu%%faﬁéér @w@%& e W

bi mat opr ost rmul ati on of Tab he study is limted to subjects
who hawmmﬁl\l@metfatﬂpbrrﬁmﬁm@rsd prnylenﬁgycoIatn rBakﬁ)atthé% Wive nmean duration

of exp 0. 3% w.w t 0s for |on or t Q assessing
he  parinerasost Ofi of aetiath Oy BBt BEotel Bt obty i didulihy “oye
is 129 iiays (range 90-254 days). Observations are rrade under high

magni fication at a slit |anp bi om croscope. Docunentation of differences
between the control and treatnent areas is acconplished using a canera
specially adapted for use wt i croscope. [00051] The
Results of the Qbservations V\ﬁ)fA@ieDLtaEsbéo%r%Bm [ 00052] Lengt h of hair and

eyebr ovi90063kr eas®tlabryzol bothiniag approximatel\g0 d9psv/wbimeaprest ahdaser ved.
The difference in Iength varies fromapproximately 10%to as nuch as 30%

[ 00053]ARIIATEHOBENRANFEN '§M9W§9r%ﬁ'ssq|ﬁ@9é5§@d“ﬁtﬂ%‘éﬁ‘tsaﬂ?f a Ranekatigns

enhancer in absolute alcohol. The resulting solution is filtered to remove particles

and lint. This solution is chilled to about -30°C. A chilled mixture of
dichlorodifluoromethane and dichlorotetrafluoroethane is then added to the solution.
Thirteen ml plastic-coated amber bottles can be cold filled with 11.5 gm each of the
resulting solution and capped. The aerosol may be sprayed onto the scalp or other
parts of the body to grow hair.

EXAMPLE X. Topical Foam Formulation
[00064] A 0.1% w/w bimatoprost topical foam formulation is prepared as
follows: Methylparaben is dissolved in about 500 gm of water and propylene glycol,
polysorbate 80, bimatoprost and a penetration enhancer are added in turn,
maintaining a temperature of 75-80°C. The methylparaben mixture is added slowly to
Tegacid and spermaceti, with constant stirring. The addition is continued for at least
30 minutes with additional stirring until the temperature has dropped to 40-45°C.
Finally, sufficient water is added to bring the final weight to 1000 gm and the
preparation stirred to maintain homogeneity until cooled and congealed.
[00065] An alternative foam formulation prepared in a similar manner as taught
in Example X in Table V is as follows:
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observed on the scal p and eyebrows of each patient. The difference in
nunmber of WO 2011/ 057129PCT/ US2010/ 055712 hair and eyebrows varies from
appr oxi mewel2g115% 120 as nuch as 30% Wet her stati sti cal lPgTAiSgi0foszTant or
not, bimatoprost with a penetration enhancer will provide better and/or
faster results than bi matoprost w thout a penetration enhancer. [00054] The
foregoi ng observations wll establish that 0.03% w w bi mat opr ost
conposition penetrates skin and grows hair. EXAMPLE IIl. Topical Cream

[ 00055] A topical 0.2% w w binmatoprost creamis prepared as follows: Tegacid
and spgermaceti are nelted together at a tenperatiyre of 70-80C

Met hyl nasRB&R (JSvd) Ssol ved in about 5@Qn@igh of wafer anghprRwiRDe 9l yC
pol ysagrbat e 80, binatoprost and|a penetration enlhancer are added in tu
MBI NT Gt E g ~dReTa¥a SPERRCS SURETVARECE TN CV-V= = ST- S-Sy - -
sl owl y| Rioatoret Tegaci d and spermaceti nmeft® with ¢onstant sed¥ring. The
addi ti IS continued Tor at I east W {h additional stirrin
unti | %@ygl‘igrﬁ%"gglm ure has draopped fﬁﬁﬁdg?%léﬁ&ﬁ nally sufficient wat p? is
added |tIyetlyidnmglydoheoroethydbthanei ght [t o 1000 gm and the preparat$on stirred to
mai nt gi eneity until cool ¢d and congeal ed. [EXAVPLCE 1 Topi cal Cr eam
[ 0005 ]E%hyﬂaqqrgg/gw/ W hiyrm'r aprast tgpi cal creg_m i s ptepared aq\{Pnl | 2\/\/:' Telgaci d
and spdrighao@tmloire nmelted together at a tenperatyre of 70-860C.
Met hyl RArabgem, s drssolved 1n water and propyl en¢g—grycor, pprysorbpate 80,
bi mat gprost and a penetration emhancer are added HnAtwrn—npaintalninga
t enper|dtlyeen of 75-80C. The net hyl paraben m xture|is added stowy to thle
Tegaci|q,an < JORE getl melt, w{h conshiagRberstirring. The additron 1s
contin i bs with additionall stirring until the
tenperature has dropped to 40-45C. Finally, sufficient water is added to
bring the final weight to 1000 gm and the preparation stirred to maintain
honogeneity until cool ed and congeal ed. EXAMPLE V. Topical Q ntnent.

[ 00057] An G ntent Cont ai NEXAMPLBEXY. Dustimet Powder i s Prepared as Fol | ows:

[ 00058] i petrol atum apd wool fat are nelted, strained and |iquid

pet rol alx\ah%&s addeHOWREF 8?&‘.9 MRt B@ﬂe}toamégﬁe@' @a@‘?%@'ﬁﬁaﬁ%@ﬁge&lsnc

oxi de, | @ 1 ; Wl l\d, SIHS . t he

i xt o TP ARG IFARERT il eurh R Rk B0 d A dhBRNI Rl of 1

di spersed. The mixture is stirred into the WD 2011/057129PCT/ US2010/ 055712

white petrolatum nelted I it irrin ntil the ointnment
congeals. In other vari aﬁ?@%ﬁﬁg ’g'ﬂrl%f?'ag‘?‘gié°£'ﬂm@?3%a| anm ne can be omtted
such t f[abosE’)rgZ w{: ErEFrQ!):oanﬂg)ﬂne BroeeBsteansfithé In¥eddd®y Ekatipfes !cBinéitQﬁvsv/CHre

cal am ne. ntnment. [00059] An oi ntnent containi ng 5% w w
bi mat oEivdaraneraree substiuiing as maaioelar eg quné phravmpoudddinkplé d fact i ve

compou i | . QUi t.rol . i rolatumis nelted together
with mﬁﬁ?tb?rg%f,o%i‘éﬁtﬁ'%Cﬁé?eiﬁd‘%?ié?%%%“?g%ﬁ}pi%dj usted to 45-50C. The |iquid
pet rol 00068] ur r Wnissgdtrswiedntiitated, 2l meintbersigxpesksing lamhizgastl ed. The
oi ntment can be packaged in 30 gmtubes. EXAMPLE VII. Spray Fornmul ation.

[ 00060]IRGreQiRMEDUYORBI Y SUShAS APlesHIar avrightnrerftiononditigng: BicmHBedibst and a
penetr af.] ; : Le: f j f : tration
Ennancar® SPeCRRaNFendEmRL SR 16 B Ao Ol s (e ERRR, i HMinGeBERT 224 by
filtratbhythe téhre “albdutt” “Abous’ refeepto eatidtjorfs ihlcedcentraticiscofi dxeigiomtsander s wit h

f i cati t f h . The f | ati [
? Off’gﬁ,ﬁyé‘é’sz S]l eexci;())ir.enfasp\f\)/“cﬁaarle%rc])ngircllereo toobe Elr(])eequﬁ/% ent ac%ord(l)rqgmf]ot eI IQIBAI S as

and other regulatory authorities.

Example XIiI
[00069] A 44 year old Caucasian male undergoing hair loss due to alopecia
areata applies once daily before sleeping the 0.1% w/w bimatoprost composition of
Table 3 for a period of 6 months. After 3 months of application, the subject will notice
new hair growth where there previously had been none and darkening of the follicles
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[ 00061] Tabl e 4, Bi matoprost Spray Fornul ati on of Exanple VII Ingredient (%
w w) Function Spray formul ation Bi mat oprost Active 0.03 Propyl ene glycol
Penet r at iwo 2enimaneer 5 Di et hyl ene gl ycol nonoet hyl et hePCTAISEMlpEs7at cohol
15 Light mneral oil -- Ceteareth 12 -- dycerin 1

of old hair. Observations of new hair growth are made under high magnification at
the slit lamp biomicroscope and by computer assisted image analysis.
Documentation of differences between the control and treatment areas is
accomplished using a camera specially adapted for use with the slit lamp
biomicroscope.

Example XIV

[00070] A 37 year old Hispanic male suffering from male pattern baldness due
to androgenetic alopecia applies the 0.2% w/w bimatoprost composition of Table 3
twice daily in areas where hair is noticeably thinning. After 63 days of application,
increased growth of hair will be noticed as will be new hair growth as measured by
high magnification at the slit lamp biomicroscope and by computer assisted image
analysis. After satisfactory levels of hair growth are observed, the patient applies the
0.2% w/w bimatoprost composition only twice a week.

Example XV
[00071] A 29 year old Caucasian healthy female wishes to have fuller hair and
more hair growth even though no disease or hair loss condition has been diagnosed
by doctors. The patient will apply the 0.3% w/w bimatoprost composition of Table 3
once daily until more hair growth is observed after approximately three months of
use. The patient continues to apply the composition once a week to maintain the
increased hair growth.

Example XVI

[00072] A 35 year old African American male diagnosed with follicular
degeneration syndrome and associated hair loss will apply the 0.03% w/w
bimatoprost composition of Table 3. The composition will be applied twice daily,
once in the morning after showering and once in the evening. After 46 days of
application, increased hair growth will be noticed and easing of the symptoms of
follicular degeneration syndrome. The patient continues application for another 6

months.
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Carbomer (U trez 10) Thickener -- Triethanol am ne Neutralizing agent --
Purified water Vehicle 24 Hydrofluoro carbon, hydrocarbon propellant, CQO2,
or, NitroyerroRrspebl ant 49. 97 WO 2011/ 057129PCT/ US2010,058/R2@0@35ANPL E
VII1. Lotion. [00062] A sanpl e of bimtoprost and a penetrati on enhancer is
di ssol @ﬂ gn the vehicle of N-nethyl pyrrolidone and propyl ene glycol to
make a '0"8%S\§AMS%NEt oprost | otion for application to the scalp or other
parts of the body for growi ng hair. EXAMPLE | X. Aerosol [00063] An aer osol
contai ning approximately 0.1% w w bi mat oprost and a penetration enhancer is
prepar ed by AIPeIWESitieg femgrawinghafystorigabiarplisatien cemrsisindihancer in
absol ute al cgh Tl A is filtered to renove particles
and lint. Tﬁél:tslé’ésglo@{é&%@@t@h{%h@@k?@ a@ out -30C. A chilled m xture of
di chl or odi f |0t %Wntethafewandydopéhtanetreptaridic acide Lheytkoallsyl bherylaldgled t o t he
sol uti on. Thiqrg%een i él ES“ c-coated anber bottles can be cold filled with
11. 5 grROSARGHNSE repRessnied Py ithe '¥BIYR {'on and capped. The aerosol may be
sprayed onto the scalp or other parts of the body to grow hair. EXAVPLE X
Topi cal Foam Formul ati on [ 00064] A 0. 1% w w bi rat oprost topi cal foam
formulation is prepared}as follows: Methyl pardben is dissolved in about 500
C 30, bimatoprost and a
tai nkng a tenperature of
lowly to Tegacid and
spermaceti, wth constaRe—StNrring. The addition is continued for at |east
30 minutes with additiornal st?TrPng until the tenperature has dropped to
40-45C. Finally, sufficirRent water is added to bring the final weight to
1000 gm and the preparation stirred to maintain honogeneity until cooled
and congeal %erb%@ﬂa@he@'ﬁ@fo{%ﬂfbggﬁegpﬁf@_ E)I%rng{‘:%H aBseh@Pef £dolipled simlar

manner as taught in Exanple Vis as OWSs:

bond which can be in the cis or trans configuration, A is an alkylene or alkenylene

radical having from two to six carbon atoms, which radical can be interrupted by one
or more oxa radicals and substituted with one or more hydroxy, oxo, alkyloxy or
akylcarboxy groups wherein the alkyl radical comprises from one to six carbon
atoms; B is a cycloalkyl radical having from three to seven carbon atoms, or an aryl
radical, selected from the group consisting of hydrogen, a lower alkyl radical having
from four to ten carbon atoms wherein the heteroatom is selected from the group
consisting of nitrogen, oxygen and sulfur atoms; X is --N(R4)2 wherein R4 is selected
from the group consisting of hydrogen, a lower alkyl radical having from one to six

carbon atoms,

I I
Rs—C—— and Rs—O0—C

wherein Rs is a lower alkyl radical having from one to six carbon atoms; Z is
=0; one of Ry and R, is =0, --OH or a --O(CO)Rg group, and the other one is --OH
or --O(CO)Re, or Ry is =0 and Rz is H, wherein R is a saturated or unsaturated
acyclic hydrocarbon group having from 1 to about 20 carbon atoms, or --(CH2)mR7
wherein m is 0 or an integer of from 1 to 10, and Ry is cycloalkyl radical, having from
three to seven carbon atoms, or a hydrocarbyl aryl or heteroaryl radical, as defined
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WO 2011/ 057129PCT/ US2010/ 055712 | ngredi ent (% w w) Function Foam

formul ati on Bi nat oprost Active 0 .03 Propyl ene glycol
D et hywenetigisyrel nonoet hyl ether 5 Ethyl al cohol  POTISQé/08d7mer al

6 Ceteareth 12 5 dycerin

above in free form or a pharmaceutically acceptable salt thereof, in association with
a penetration enhancer in particular formulations adapted for topical application to
mammalian skin;

wherein said composition is formulated for topical administration to the skin.

2. The composition according to claim 1 wherein said cyclopentane heptanoic
acid, 2-cycloalkyl or arylalkyl compound represented by the formula | is bimatoprost.

3. The composition according to claim 1 wherein the penetrating enhancer is
selected from the group consisting of propylene glycol, diethylene glycol monoether,
ethyl alcohol and glycerin.

4. The composition according to claim 1 wherein the penetrating enhancer is
selected from the group consisting of at least two compounds selected from the group
consisting of propylene glycol, diethylene glycol monoether, ethyl alcohol and

glycerin.

5. A composition according to claim1 wherein the penetrating enhancer consists
of the following compounds: propylene glycol, diethylene glycol monoether, ethyl
alcohol and glycerin.

6. A composition according to claim 1 comprising from 0.03 — 0.3% w/w
bimatoprost, about 10% w/w propylene glycol, about 10% w/w diethylene glycol
monoether, about 30% w/w ethyl alcohol, about 2% w/w glycerin, about 0.15% w/w
carbomer, about 0.16% w/w triethanolamine, and purified water.

7. The composition according to claim 6 comprising 0.03% w/w bimatoprost.

8. The composition of claim 6 wherein the composition comprises 0.1% w/w
bimatoprost.

9. The composition of claim 6 wherein the composition comprises 0.2%
bimatoprost.
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-- Carboner (U trez 10) Thickener -- EXAMPLE XI. Dusting Powder [00066]A
powder of the conpound bi matoprost and a penetration enhancer is prepared
by m xi ngworzodrvos7f2er m wi t h tal cum powder at a wei ght/ weipgimtuSe@wiossiof

1:1:10. EXAWPLE Xl |I. Rel ated Conpounds [00067] Fol |l owi ng the procedures of

t he pregcedi Examples, ¢ ositipns.are simlarl repare bstituting an
caui ol B anihsEoBPOSTRR A BT Gt e Sodposfie® sPhERRS R 3% osed i n
the prage@idptosxanpl es. [00068] Unl ess ot herw se indicated, all nunmbers
expressing quantities of ingredients, properties such as nol ecul ar wei ght,
reaction conditions, etc. used in the specification and clains are to be
under st 1od bei nﬁ reri fied.in talc:I N rbst ncestb t he t.ﬁrm." ab@utf. " ",]e\bout "
refers to varlat9BRESTE BGHRIINS I3RS ¥ e&%&%i*ﬁ/‘éﬂ?goﬂ o 'y EEIe P ©

exci pi esHessenstted fr@hetr@gt@ug%ﬂgisti@%gﬁ solLAiRaY (Ts{@lb,e@mtrﬁéﬁt@f fhamgs tiimshe FDA
and other regulatory authorities. anple XIIT [00069] A 44 year old
Caucasil@imaaiSe Ciaaies. §hieAPaes: lotiopssparies tielligs opayaand @8resdppl i es once
daily before sleeping the 0.1% w w bi mat opr ost conposition of Table 3 for a
period of 6 nonths. After 3 nonths of application, the subject will notice
new hai12.gr oMiehcovhpositibh of elaimemi whstein tradcdrapaositiomés packadeukiem kigwih t he
follicles of old hair, Cbservations of new hair growh are made under high
magni f iFBEPR)ISAEA TPharRrIiGation &8l cr oscope and by conputer assisted i mage
anal ysis. Docunentation of differences between the control and treatnent
areas i s acconplished using a canera specially adapted for use with the
slit | afp biAdnmeahod dwpstimEatmpheir §row{h0aw7oiising fopieally adrdinkdtepagmac nal e
suffering frommal e pattern bal dness due to androgenetic al opecia applies
the 0. %% %'%%?@BB%‘QE' conposition of Table 3 twice daily in areas where
hair is notigeaidt\bncbeHtitRBionAnhehces a#ays of application, increased growh
of hair will be noticed as will be new hair growth as neasured by high
magni fi cat i gnhCygloperdase heptaneic aeidn2-vyoloatybonarylalyyl conmnaund assi st ed i mage
anal ysi s, Al (.S / levels of hair growth are observed, the

pat i entr%%ege%géd Sﬁéﬁ%]tog@\%% bi mat oprost conposition only tw ce a week.
Exanpl e XV [00071] A 29 year old Caucasian healthy femal e wi shes to have
fuller hair and nore haiF{ growt h even though no di sease or hair |oss

condi tion has been di agndsed by doctors. The patfient will apply the 0.3%

w w bi mat opr ost conpositfi on of~Jabl.e~3 once _daily until nore hair growmh is
€ he patient continues to
creased hair growh.

Exanpl e XVI

wherein the dashed bonds represent the presence or absence of a double
bond which can be in the cis or trans configuration, A is an alkylene or alkenylene
radical having from two to six carbon atoms, which radical can be interrupted by one
or more oxa radicals and substituted with one or more hydroxy, oxo, alkyloxy or
akylcarboxy groups wherein the alkyl radical comprises from one to six carbon
atoms; B is a cycloalkyl radical having from three to seven carbon atoms, or an aryl
radical, selected from the group consisting of hydrogen, a lower alkyl radical having
from four to ten carbon atoms wherein the heteroatom is selected from the group
consisting of nitrogen, oxygen and sulfur atoms; X is --N(R4), wherein R, is selected
from the group consisting of hydrogen, a lower alkyl radical having from one to six

carbon atoms,
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[ 00072] A 35 year old African American mal e diagnosed with follicular
degenerati on syndrone and associated hair loss will apply the 0.03% w w

bi mat opr o80 200m3oPt i on of Table 3. The conposition w | PCharSapplos&d2t wi ce
daily, once in the norning after showering and once in the evening. After
46 days of application, increased hair growth will be noticed and easi ng of
the synptons of follicular degeneration syndrone. The patient continues
application for anoth 6 nonths. Wat is clainmed is: I\ conposition for
growi ng hair by topica application conpri sing: at Ieast one penetration
enhancer; and Oigl "Yo to O. 396m/m1cyclop§nta t anoi ¢ aci d,

2- cycloalkyl or aB?IaI compound r eprcesent ed mul a |

wherei n the dashed bonds represent the presence or absence of a doubl e bond

which can be in the cis or trans configuration, Ais an al kylene or
al kenyl ene rgrell Rnia WW@KY'tr@lﬂ'Cﬁbh%\f'&g &QFHORE 40 ShrCarbpi @Fpmacﬁ l§a| can

be internu 0; re a u nor e
hydroxy,bbgﬁggfﬁl BGR I(rgrjgky éi%@ﬁ%%éf%ﬁ 'ﬁ&%f@‘F Fa caI
conpri sEs-O(Q@D) R@eort& SI#OCEITdDBEHS&HQWberdB‘l m i acatlaé kgt umea:tumed haw ng
fromthree .t eve car bon at ons n_ar radi cal , sel ect f.r t he
o oup. CHEIS Y FGCBGPUBLRTD Trotel Eap RO 2L HDER ateiong THRAHIMERT (o ¢ en
car bon \gh &k ¥SEoman r}@e%bﬁtcﬁrfﬂﬁ‘ﬁ QMo 1), %ﬁb%t .e%&r&m&%.wwmegwt i ng
of nitrogen, oxygen and fur atons; Is --N(R4)2 erein R4 1S selected
f rom t Hbregr togeveorcarsomn atpros, dfyanlhy@renarbe/l Aoiher hetexgaryr eatlicad) a&deflm@pl from
one to car.bon at ons, 00 RS 15 alower
ol Kyl Reve R oD F AT RAceLERTY amhiar s cattdbereol SN SHEOCRISLIAT anc
R2 is -eppenetgﬁldhr erﬂwarrc%f@ﬂbﬁ@cgra@*?@rmlﬁéﬁbﬁshﬁd té@"forqwldaﬁapplgdtl@h to

--0(CO R6, or is =0 and R2 is H, wherein is a saturated or
unsaturraa@dﬂai@y‘cshlﬂb hydr ocarbon group having from1l to about 20 carbon

s oyel oal kot i e CSFisEIsgT b Jate bl ok MG i AT b e Bn 2™
hydrocar byl aryl or heteroaryl radical, as defined above in free formor a

pharmaceutical |y acceptabl e salt thereof in association with a penet ration

enhancet4-i n B meéhmdaacq%ﬁwa|tatqlajﬁs1%w@§r@a seist cy%w%tﬁnebgp 20916 8610t 0
I f I

ol 2By SRy AFLENG) SanRSRTROSILEARAI, H BHhalad kahokRpge! |

wherein said cycl opentane heptanoic aC|d 2-cycl oal kyl or aryIaIkyI

conpoun esented b e formula | is bipataprost . The caonposition
ooty ¢ ofME SeHOU AkRrEing oIRP B Ko P RET G CLREARIPS! &' & EPaR BRI ¢ he
group oSk DQB"/QW\WtQEbbGt”@B% ¥agl . diethylene glycol nonoether, ethyl

al cohol and glycerin. . The conposition according to claim1l V\/nerel n the
penetrating enhancer is seI ected fromthe group consisting of at |east two

conpou selected fromthe gro consi sti.ng of 0 \

i ety e grFcoBthes Sk Po o i B 3RS e PraRlrlist A So8h0GRR o it ¢ 1 on
accor dighput 90% @lvﬂérd{t@%rn@' cbh%b@@ﬂ@@%%We@W%@@chﬂ? BowostHer Gdbdune

fol |l ow ng conmpounds: propylene col, diethylene ycol nonoether, ethyl

al cohol30xh av/vylefiad elgehol, @oout %@rvﬂmsglwem ab@@trQﬂﬁ’gj: w/w earhpmel, abolbr i si ng
fromO. o) 10% w w propyl ene glycol, about 10%
w w di ec? evg/(\a/\}gt(ffaWaWP rmn%eﬁooﬁﬁnﬂeg #ér?,O% w w et hyl al cohol, about 2% w w
gl ycerin, about 0 15% w w car boner, about 0.16% w w triethanol am ne, and
purified water. he conposition according to claim®6 conprising 0.03%

w w bi ribtoprggme @d FEROrAIDAIBSACEPBING O EIREN rHE ORMRIISI S PIMHEORERHsi t i on

he consost ot S el TP LT Bopyehs 20 GEPCIYY AL B inlor 5o 7.

monoether, about 30% w/w ethyl alcohol, about 2% w/w glycerin, about 0.15% w/w

carbomer, about 0.16% w/w triethanolamine, and purified water.

18. The method according to claim 14, wherein the composition is applied at least
once daily to the scalp.
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10. The conposition of claim®6 wherein the conposition consists of 0.3%w w
bi mtoprost. 11. The conposition according to claim6 wherein the

conposi t iwo 2081/65m2vhe form of one sel ected fromthe groepTaAsRE0S53I7TMY Of
solutions, gels, ointnments, foans, filnms, lininents, creans, shanpoos,

| otions, pastes, jellies, sprays and aerosols. 12. The conposition of
claim 11l wherein the conposition is packaged in a kit with an applicator

for appig, CatTr@‘mb%dd"é*cc%ffdlﬂ to kfaim™ ATE{ARELiA He ébl'n%'s@lbhﬂ@abﬁhéd Qtr owt h
conprising topically adnlnlsterlng a ‘composi tion conpri sing: | east one

penet r deasironsetdailydo theiadalp for treatnegniiod paetaiiiee ftdlpmamg)conditjomﬁ selecgadl oal kyl
or aryl Ik I ound.r.epr nt ed b t.he fornula |. rein the
dashed Tl dee BEROSfvo RS e Hen it B Biviumy anpoen b iRt ch - can
be in tdlﬁatﬂclél Sbpbtianscating idviietia;bir ShdfSaBioraddiibs Neichdrrexik eodbsae

radi cal having fromtwo to six carbon atons, which radical can be

i nt er r UPPI]IARFIYH BYHITOMS:, &richodlll pr@niatracten alqpesia; ifestows pair 8isereersnor e
hydr ox k o} i cal
compr 1 Sni6y Papify, Sef8HarRéic Heting i DI 5r HRRAB At trone . 301 g
from t halegedi@a. seven carbon atons, or an aryl radlcal selected fromthe
group consisting of hydrogen, a Iomer al kyl radical having fromfour to ten
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wher ei is a saturated or unsaturated acyclic hydrocarbon group havi ng
from1l to about 20 carbon atonms, or --(CH2)nR7 wherein mis O or an integer
of from1l to 10, and R7 is cycloalkyl radi cal, having fromthree to seven
carbon atons, or a hydrocarbyl aryl or heteroaryl radical, as defined above
in free formor a pharnmaceutically acceptable salt thereof, in association
with a penetration enhancer in particular formulations adapted for topical
application to mammal i an skin; wherein said conposition is fornulated for
topical admnistration to the skin. 14. The nethod according to claim 13
wherein said cycl opentane heptanoic acid, 2-cycloal kyl or aryl al kyl
conmpound represented by the formula | is binmtoprost. 15. The net hod
according to claim 14 conprising bimatoprost at a concentration of about
0.03% w w to about 0.3% ww. 16. The nethod according to claim 14

conpri sing bi matoprost at about 0.1 %% w w, about 10% w/ w propyl ene gl ycol,
about 10% w/ w di et hyl ene gl ycol nonoet her, about 30% w w et hyl al cohol,
about 2% w w gl ycerin, about 0.15% w w carboner, about 0.16% w w
triethanolamne, and purified water. 17. The nmethod according to according
to claim 14 conprising bimatoprost at about 0.3 % w w, about 10% w w

propyl ene glycol, about 10% w w di et hyl ene gl ycol nonoet her, about 30% w w
et hyl al cohol, about 2% w w gl ycerin, about 0.15% w w car boner, about 0.16%
w w triethanolamne, and purified water. 18. The nethod according to claim
14, wherein the conposition is applied at | east once daily to the scal p.

WO 2011/ 057129PCT/ US2010/ 055712 19. The net hod according to claim 14,
wherein the conposition is applied at | east once daily to the scalp for
treatnment of one of the follow ng conditions selected fromthe group
consisting of alopecia areata, telogen effluvium anagen effluvium
cicatricial alopecia, scarring alopecia; hair shaft abnormalities,
trichorrexis nodosa, |oose anagen syndrone, trichotillomania, traction

al opeci a; infectious hair disorders, tiniea capitis, sebohorreic
dermatitis, follicullitus of the scal p, and androgenetic al opecia. 20. The
met hod according to claim 14 wherein the conposition is applied at |east
once a day to both the scalp and the eyebrows for patients experiencing
hair | oss due to chenot herapy, hornonal inbal ance, fungal infection of the
scal p, anticoagul ants, nedicine for gout, depression, high blood pressure
and heart disease.
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