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FORMULATI ON FOR STI MULATI NG HAI R GROMH FI ELD OF THE
I NVENTI ON The invention is directed to topical

wo evookmué ons for delivery of the conpound, PCT/IB2005/002198

6-[[(3S, 4R) - 3, 4- di hydr o- 3- hydr oxy- 6-[ ( 3- hydr oxyphenyl)
sul fonyl ] -
2,2,3-trinmethyl-2H| - benzopydan- 4- yl ] oxy] - 2- met hyl - 3( 2

g)ro%tr: ng hair gr OWOBWWWM%

Uni ted States Patent Number 5,912,244 discl oses the
conpound 6-

[[(3S,4R)-3,4-dih MEdedr oxy

rhenyl ) sul fonyl] - -tr|
2H | - benzopyr an- 4- yI ] oxy] - 2- rret hyI 3(2H) - pyri dazi none

(herei g ffent dn? dieaRe w]t%px)gal i%?ﬁ'znfﬂgénsffg délI\%fy of the

prepara Ion an ts use as aSSIUWIC annel” opener

c@erraﬁmdwltdng [[(BS,ﬂRl))Bl%dlﬁ%&bghg}/zﬂsrzy"f?t[(fﬁhﬁrafﬁﬁdleﬂd})wtfbnyl]
RpI1catl on I.a unoer e epr uar
A% Siomethyr 5’2116%3@%0&%@ i‘d@%ﬂrz s @&{}h Ree These

Cosmiifbnt GreRIsOPId: P&he;msgmgkom humans. Ani mal
studi es have denDnstrat ed that” the Conpound alters the

hair grow h cycle by inducing anagen. Anagen is the
grow h phase, durj [5&? ] | the hair
root) penetrates %‘gg h%ﬁ@gmﬁ mlﬁ% cells
of theUnptd ek Fkent Niukber 8P ZIDY4 aRloshsfhesenduatiiong.
Dur i n t he anbc?en phase, the hair cells synt hesi ze

T

kéﬁ(%& R)-3d+dh @@olﬂﬁ(iﬁ(a?ﬁtﬁ‘pﬁ@oft)@f@?@b@émbé)séﬁmhéﬂﬁ wimethyl-
L S

C Yuingpoand’)) methadkfod ith prephation ssdits ase afa [faitdsclatrﬁchannel
Cat agen generally lasts fromabout two to three weeks.

TEPHYEN is the resting phase of the cycle in which the
hair i _%otﬁetgair%egfiﬁﬂngnlﬁ'y%&%%dsgﬁl@d §fﬁfes %teﬁpﬁﬁhé’éﬁgﬁgenal

until it di'spl aced follicular gro from
t h@nﬁmbﬂ/%é,llb@v f11¢d1F¢tafa¢rly HE, 3@4ndistlosemnbg topmst applicatiom of

hair_follic| b. h h I h
" GoBheu S Brathorn e arvuh FR SRR g Siebiie
h idefoAsirated tatkhe COmpBEMd/Alfkathe hWr%%ﬂh QE@I@ b induiry ana§en.

ratio is reduced to as | ow as 2: in consists o
t Hynagemigithe grayér Bhasc,rﬁbm@sivﬁwhﬁhg ,folhhlé (e the kaizgegt)tpeactrates

deep into the dermis with the cells of the follicle dividing rapidly and
differentiating. During the anagen phase, the hair cells synthesize keratin, the
predominant proteinaceous component of hair. In non-balding humans, anagen
lasts from one to five years. Catagen is the transitional phase of the cycle and is
marked by the cessation of mitosis. Catagen generally lasts from about two to
three weeks. Telogen is the resting phase of the cycle in which the hair is retained
within the scalp for up to 12 weeks, until it is displaced by new follicular growth
from the scalp below. In healthy young humans, most of the hair follicles will be
in the anagen phase. In such individuals, the anagen to telogen ratio can be as high

as 9to 1. Inindividuals with alopecia, this ratio is reduced to as low as 2:1.
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subcut aneous fat |ayer. The epiderm s conprises the
stratum corneum and the viable epiderms. The stratum

w@oroseumge t he nost external |ayer of the epi dep@n/BB2003002198

conposed prinarily of keratinized dead cells. It is

the nmajor barrier to the penetration of externally

applied material s through t hé- skin. The dernis

consi s [

penet r‘gﬁ gI B%oﬁg‘?s% !a?&hgegsng an Eh%tsr %\glgshld%gﬂﬁ th)é“&%&lﬁs it the

app;endag&s fat'llblﬁerh The epiderniis tempndes cie snsatum emaeu&m ag& the
bng ted, i s |ocated deep in the derm s.

| IWIa Emishdde SHAMBEECREHE) . Shemastiep el lgyer Bf th 8P‘é‘e‘§ms

' &l BhipbeeARThAAI9 BT kraliRigePlilad celle 1N b HMeforHiAfE o e

Conpound t pénetrate the stratum corneum the

vpatstretwpoﬁ@atcrmsllyamhndl otaterials thmuglalthe skin. Theededmisrossists

in.order t r.follic | ati pns t hat

Wb e 1 rob R g Rt 'Ehsni e o RIPHE e Rpnervekting

StiiAbpPBnafsdRC YR8 hdiffoMidldlevHET Fivhepdshadb isThRitiated, & Sodaht@

follicle woul d be expected to enhance the act|V|ty of

t ﬁ@ep@@m Soneniry] idestrtEthesoViineel larers andiibe bpia plbiele’s
vention, topical formnulations

lﬂl\igq)%m‘?f)g%? eHénhanced del i very of

6 [T( 3$o418)1at3 aﬂagﬁnh&ﬂﬂbnibdﬂ)id sy pehefrdtd-the stratum comeum, the

hydr oxyphenyl ) sul fonyl ] é 3-trinethyl-2H1 - benzopyra

nviablpieptsepmissinpiayeh f nsy 1§t Birdeemiziin et i each G akd.

Tﬁﬁﬁae fﬁrmdlﬁbhéjﬁﬁt {Neﬁlﬁ%ﬂﬁﬁl&: g @&ﬁ MY 9@né?1fat1511i‘ ﬂlru the
Conpound by the skin. These fornulations provid

i sicateasetheoon uenthememrsgmdfult@mtpbun thei fnlltdtﬁewoluidrbesxpdcmd

\Aﬁogl be tg Eect ed tha& t hese, enhanced concentrati ons

s FOTNPANGS: 86 PEL Y e PPAI: ve treat ment for

al opeci a, by enhancing the rate of hair growth. The

invention is directed to a topical fornulation

conpri sin a) t { | ogi cal |
acggpt abl g c(:a)rri gﬁwgﬁ? Z%@gm ongexhi biyt S
a flux of said Conpound across human cadaver skin into
a receptor artent of a Franz Diff |on cell that

s o PedspiBRreud e Sientinar ohatepiab Pl e En PG Cing
bYorahd @Jfﬁh@é&iﬁ&llﬁ/&rywlﬁa[t[d3@m1()t3 £ 4R LE Aok -63Q30

propyl ene gl yc _
hydroxyphenyl)sulfonyl] -2,2,3-trimethyl-2H-1-benzopyran-4-ylJoxy]-2-methyl-

3(2H)-pyridazinone are provided. These formulations increase the absorption of
the Compound by the skin. These formulations provide for increased
concentrations of Compound in the dermis. It would be expected that these
enhanced concentrations should provide a more effective treatment for alopecia,
by enhancing the rate of hair growth.

The invention is directed to a topical formulation comprising (a) the
Compound, (b) a dermatologically acceptable carrier, and (c) said formulation
exhibits a flux of said Compound across human cadaver skin into a receptor
compartment of a Franz Diffusion cell that is at least three times higher than the
flux exhibited by a reference formulation (i.e.70% ethanol/ 30% propylene glycol

w/w).
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w w) . The topical fornulation may be in the form of
aqueous, al coholic or aqueous-al coholic solutions, or

w0 mobheloior m of creans, gels, enul sions or NMDUBSEEB20@002198

alternatively in the formof aerosol conpositions also
conprising a propellant under pressure. The
conposi tion according to the31nvent|on can al so be a

hair cg to 9 % hia%n %e in Bi"!«nﬂfeo@ Sa %Hl%’c or &
hair-se eat I ng 1-on,

cnqa&ans;ﬁlcqaih,c saluﬂmes Q;@rrpms if&HINO O, creamsqtgblenemms@ab oxf mbusses
preventi hair | oss, etc. The quantity of Conpoun

p%éaematw%lyvﬁ the:igpn ©f perpgp! ﬁamanB?PS@éw ‘iPé‘PRFS”]@r*’oR}PH@H’“‘
C I
eP?deez lp}?éééfrg r;for%%n{&_srlsigﬁ gpcito‘f'dlh Q't(f thg 1%%%} bar\l?mals@ﬁb a hair care
pr@Bpositian, amchm m:ummdarta;shampécv, camaalssoutng(lomﬁm attmatarhg)lmtlon a
stered.from

SVl Pietl on geh o U6 Fmpdstin, a elioneit el 5F brevER SR

ae%eek The fornulatlon will typically be used to

al l eviate al opeci a, especially androgenic alopecia. In

a furtWhbe q@am@d@fr@mpoqud@rmqv@ntth%ﬁ@pwgl wrmaletier carovagys

£ BT TR PR A b SRR FE oy

asyp@al@t it Cavhpbundngillirieqirésensinakbyqeantigy éftfeors anaurm)m to
ow to use the product to pronpte hair ghomﬁh
0]

kamut é;ﬁeﬂgfw/meséﬁwmﬁwét DRIMIPNESEHam hig 4 tl@%@ﬂékysor
tﬂs? 8ELGH @&19&m§%chep§%gkng I'l depicts a Franz cel
di us on

eV|ce awng Il depicts a Flux
cal cul abe ﬁmnuBEﬁAIth[DyﬂDEEB@FHeFﬁEbm anévaHEalbWEi\lﬂp@\laAy
OUND not %p t e. fornul a&i 9
Iaﬁl Og% PPW fﬁ gftﬁert 8mvent10n 18 1rected O an

6 I
S g ot e YA 4 )

n'étshwllhg(lQWWWldamlﬁongrmmdgtsp Sonsumetbon 5 b the
(§§’ }fﬁ)tol[i])lggl?(gtgrﬁggljg?owths(l &l ﬁ(lt)commnl y referred to as

BRIEF DESCRIPTION OF DRAWINGS
Drawing I depicts the structure of skin.
Drawing II depicts a Franz cell diffusion device.

Drawing III depicts a Flux calculation.

DETAILED DESCRIPTION OF THE INVENTION

A) COMPOUND

As noted above, all of the formulations of this invention contain the

compound 6-[[(3S,4R)-3,4-dihydro-3-hydroxy-6-[(3-
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hydr oxyphenyl ) sul fonyl ] -2, 2, 3-tri net hyl - 4- (2- et hyl - 3-
0xo0- 2, 3- di hydropyri dazi n- 6-yl - oxy) - 3-chr omanol and

w@ 3®B64AR04@3, 4- di hydr o- 4- (2, 3-di hydr o- PCT/IB2005/002198

2- met hyl - 3- oxopyri dazi n- 6-yl ) oxy- 3- hydr oxy- 6- ( 3- hydr ox
yphenyl ) sul phonyl - 2,2, 3-tri net hyl - 2H benzo[ b] pyr an) .
Exanple 7 of United States Pitent No. 5,912, 244

di scl r ' n
Companaipie Iy B2 2 ST TR AR o 2
used imtdyLch@E)e3bdyziant wisskgudheretis égtiadd bslow:
synonyns. Each refers to 6-[[(3S, 4R)-

3, 4-di hydr o- 3- hydr oxy- 6-[ ( 3- hydr oxyphenyl ) sul f onyl ] - 2,
2, 34ri et hyl - 2H-| benzopyr an-

4-yl ] oxy]-2-nmethyl -3(2H) - pyri dazi none. Additionally,
the term "Conpound” shall at all tines be understood
to include all active fornms of 6- :

[[(3S,4R) -3, 4- dedr' - 3- hydr oxy- 6-[ ( 3- hydr oxyphenyl ) su
[ fonyl]-2,2,3-t -

2H | - benzopy .n-iﬁgllggy]-Z-nethyl-3(2FD-pyridazinone,
including ~dhe free formthereof, e.g.,

t he frE§)4a d-erybase, and jl so all pol ynor phs,

hydr at s] sol vay REnOH St ereoi soners, e.g.

di ast ereoners &hd §¢ ers, and the like, and all
pharmaceutically a piapt’'® salts, and adm xtures of
such physical forns, unless specifically stated

ot herwi se. Bl DEFINI TIONS As used throughout this
application, including the clains, the foIIo&#&g terns

have t RBISCEBAPYKLIS ABPICABENBSY B TadhiP 88 EXxekitrical I y
AL GRIHEn ANRENY P 12l (AR Babar s shoul d be

[
treated as’ i nterchangeabl e, er than the i1 ndication
oflihgdwoperidazin-6-yRek gr 2abm@nBoblanddBS 4R)-8f4edibydro-4(2,3-dihydro-

topi cal, formul.atio ont aj ni a defi ned

O PTG e s B 25 Safie Bispypayponony-
CONCRIMkeh 1 OH-berHofHiPI R Ex AmpleSObfulihiRd StRBSP&EhtNb. Of
70% et hanol / 30% propyl ene glycol ww. b. "Mnmal"

i AOIl 2344 disclesasne anaihqst forarodycisg e eosnpovndp- t ai | ed
macaques, . Cco ni.on.ani mal L S, LG

ger b? l's ,%og%p@ H}? an dt?l iVedt ot kanéu Q)mg)?ug(gﬁrf 8 %g \?l\ns%de ,
haft&efangbdtdyrasd shanlll sdeeged as synonyms. Each refers to 6-[[(3S,4R)-

3,4-dihydro-3-hydroxy-6-[(3-hydroxyphenyl)sulfonyl]-2,2,3-trimethyl-2H-1-

benzopyran-4-ylJoxy]-2-methyl-3(2H)-pyridazinone. Additionally, the term
“Compound” shall at all times be understood to include all active forms of 6-
[[(3S,4R)-3,4-dihydro-3-hydroxy-6-[(3-hydroxyphenyl)sulfonyl]-2,2,3-trimethyl-
2H-1-benzopyran-4-yljoxy]-2-methyl-3(2H)-pyridazinone, including, for
example, the free form thereof, e.g., the free acid or base, and also all polymorphs,
hydrates, solvates, tautomers, stereoisomers, e.g., diastereomers and enantiomers,
and the like, and all pharmaceutically acceptable salts, and admixtures of such

physical forms, unless specifically stated otherwise.

B) DEFINITIONS

As used throughout this application, including the claims, the following

terms have the meanings defined below, unless specifically indicated otherwise.



10

15

20

25

30

c. "Pronoting hair growth” includes stinmulating an
increase in total hair mass and/or |ength. Such

WO nisea®aes | ncl udes i ncreased | ength and/ or gr opehIB2865002198
~of hair shafts (i.e. follicles), increased nunber of

hairs, and/or increased hair thickness (fromvellus
hair to full-thickness hair)2-Some or all of the above

) zHlaha sif apﬁloﬁ Jlﬁeet\[ ge % i e&lhg la Sher than the
adbs bRl b shata ol JREEHRRRLHR, Ghec

Ing an it cycle,
onmhmﬁshofﬁmﬂbmg or delaylng the catagen and tel ogen
phases. "Pronoting hair growth" should al so be
consi dered to include preventing, arresting,

decraeaSRagrene'@samlm A% a&(ﬁ}f&n S I coh@ffing -
"Al opecia," as used herein, conpasses partial or

ful | bptedefiwsl conegntrations of thalﬁ?dmmouh@(see séntion |D1@>re.

nai - gPOERTT A e o At Rl Es Bhudh <P ROE b2

conS|d9ﬁ@gka§gBk§kwA@r experlenC|ng, alopeC|a f
“Pharmaceutical |y acceptabl e” means suitable for use

in dr oMaramaklirclydes hpmaps@pd pgmetes sychassiipnptiiled
f
oy TRETR RGBSR Rl R UOB, EhERk e nd

h., " Phawmwnclcwdayﬂa@wemsz@ Harhiiss and sheept ended to
refer to either "phar ﬁatlcally acceptable acid

addi%i oR TYRPHRE h%rrgrow daRSHERYAUPS AR dRGIEa8H T totR] dipie
addi ti %s%{&& length.: Su dﬂhﬁéx@?&%&lh@&hhé&e&%& %ﬁ%ﬁ/&%‘r&vm

addition salts" I's intended to apply to any non-toxi
or gani catopf haoshgéisiic. fdlidedduicteased rsiatier of haitsearsbiere

conpound re t ed F | a, |

ot o et T e PO e He Pk e AR s b h Somasr
sui t abhp o8 &letaboldeddudsulR\dr 86 Beiaéved, byhmbﬁgh? &t Getivating
sul phuric, and phosphoric acid and acid netal salts

such agn@ﬁm thererayvib iphete s e hpin dysishosphehosteniag@r delaying
pot aSS a‘\égr QEL Slﬁ% gﬁ{is%s ‘Lﬂ’r{)ll{l%{l f‘x }égro%g’amo%ld also be

aci ds, orms € sa
di -, aﬁdnsiidelré‘cﬂtrobﬂedydid Preaantialg, arfdstln@tdeateasmg,@lélasmcghnd/or

acids are for exanple, acetic,
reversing hair loss.

d. “Alopecia,” as used herein, encompasses partial or full baldness, hair loss,
and/or hair thinning.

e. “Treating or alleviating alopecia” refers to promoting hair growth in
mammals that have experienced, or are considered at risk for experiencing,
alopecia.

f. “Pharmaceutically acceptable” means suitable for use in or on mammals.

g. “Dermatologically acceptable” refers to substances, including the final
formulations, which may be applied to the skin or hair.

h. “Pharmaceutically acceptable salts” is intended to refer to either
“pharmaceutically acceptable acid addition salts” or “pharmaceutically
acceptable basic addition salts”.

i. ‘“Pharmaceutically acceptable acid addition salts” is intended to apply to

any non-toxic organic or inorganic acid addition salt of the base compound

represented by Formula I, or any of its intermediates. Illustrative inorganic
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glycolic, lactic, pyruvic, malonic, succinic,
glutaric, fumaric, malic, tartaric, citric, ascorbic,

woradoeincio4hydr oxymal ei ¢, benzoi c, hydroxy- benzoPCr/1B2005/002198

phenyl acetic, cinnamc, salicylic, 2-phenoxybenzoic,
p-tol uenesul fonic acid, and sul fonic acids such as

met hane sul fonic acid and 2-Rydr oxyet hane sul fonic

acid. Sy t . 8] I .t yd -

aubsi antrar P Eai Al Bl b i BhohigRe b R BBt

addi t i anplaaict sndphdsples acahgpdusibmatabsabe lsudd & sodiuwat er
and various hydrophilic organic solvents j .

" Phar n#i€8 xdeéwﬂae%ﬁp%?@nsagfaémar&dwé{ocgﬁn salfg s

| nt endgghsirivRRbahid fidd) Whid FohRkhitats SARTifkcl@de the mono-, di-,
I norgani c basic addition salts of the conpound

r epr esant teidartbyx Bor avidsalllustrativeant pudf adidssare forexamgleatasic,
Illustrat ilvelb ses which 1f arm sui t abl sa{&é??s incl Ede

al kal | ERERIE G0 APRATF B R B aE o iy, TS s malich

as sodizatic, Rt SELoic, Gfldié, WyiroXRHART, BBhzo®, hbddok knzoic,
hydr oxi des; ammoni a, and aliphatic, alicyclic, or '

ar omat Plenglagetifl, €inapinite salisylie, Zaphonex Yienaeit rietoluenesulfonic

di met hyl.anj e ' n [ GOl 1. k. The
term" g%?’vgp gplf{nglb g& EI%JSC? EIS Fl?ertl}éa%F g?lgﬁnggagﬁgg%pound or
sal t t beweekyecthaid suifohideGicidn Buch saltdtgn eXistan eitkes adfydfated or
sol vent of Qr¥st allization, i.e., the Conmpound or a
salt t mbsientallyabydrays fioyms r gencral theasid@dditiqn splis of these
ol ecubghnd iR hreABIBId AN er 3l Y atiSuHydtdhilkOSRME dolivsnts.
a sol vat ep(lgn whi ch the soI?/ent I's et r?lan I.1 A(g@%ydr%t e"ts
i s g. séPhameceutioaly e¢reptabledmbic@dditios salest’ ey inteBdedrta #pply to

Drug absorption into the skin. occurs. b ssive

di 1 us FORMOPHREIS STERMG or (ARANT el 2P dph G RR bepmpound
acr ossreph@emsbd B% Fﬁhﬁ&]mf,tﬁﬁaﬁ? bk AYEtdrineliates BN @4tive bases
Diffusion. In other words, the rate of drug transport

dependwhish fore syitable sajty inciusieraliadij ragtal asfalkptingrepysh wetah
skin a r i dif RV f dr u .
strat uﬁ?cgé’%ﬁi%irﬁ% d ? g%dlg%héogggts}r{%%’i%%%“ﬁ"?f %‘%gh%’ glhbanum

f or mul Aydroxideq Achnidita, and higtatiar Sk yelid, BLadkiatic bezawti dlines
it is exposed. It is inversely proportional to the

t hi cknéidcd agmethydangine gdiethydpmiaeHimethydamigefngd|pigpling ne

I ux Cqfe REmAShRAEY ﬂs@cr?%alﬁﬁ@% s ctolﬂ’rapo%HH yp Ealtotilereof,

containing one or more molecules of a solvent of crystallization, i.e., the
Compound or a salt thereof, containing solvent combined in the molecular
form. An ethanol solvate of the Compound is a solvate in which the

solvent is ethanol. A “hydrate” is a solvate in which the solvent is water.

C FLUX

Drug absorption into the skin occurs by passive diffusion. The rate at
which drug is transported across the stratum corneum follows Fick's Law of
Diffusion. In other words, the rate of drug transport depends on the partition
coefficient of drug between skin and formulation, diffusivity of drug through

stratum corneum, drug concentration in the formulation, and the surface area of
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- Etheurson Fawt (HB/cpl

drug perneation into the receptor conpartnent of a
Franz cell over tine. The cunul ative drug perneated

w@esocomd4é s t han pl otted against tinme and the BCEEDRY05/002198

state perneation rate (flux, J) is calculated fromthe
sl ope of the linear portion of the curve according to
Fick's 1s |aw of diffusion. -Tn Exanples 2-5 infra, the
t

R L e R B
agaitnrs cotnenm. (hours). Flux (nmg/cn/ hr) was determ ned
by cal culating the slope of the linear portion of the
per rreaExpnmnﬁHn@ﬂ]yL the flaxasah be dbﬂefmﬁie@ bg h&asuriny the amount of
cal cul ation. Typical variance in ur ed fI ux of 1r91e

@‘b‘glp@é{’f’%’t@ﬁhﬁpé@ qegepéqfﬁfnpg@ngg%) #R% el oef timge
Aﬁ&ih@\t/é & @Eﬁﬂéagﬁ ek O¥ {dl tHan ﬂt)ttéch?%] %Fﬁﬂférbgd the steady
atlng% permeati on through the skin,
vaaue@nnneatlou Irate lhiduxndris chicghied ftdma thet shepetof phlet:lameas Pors0fwf
D&éFRANZ DI FFUSI ON. METHODOLOGY. The in-vitro human
ayer %Wrﬁl%ﬂﬁgfc%gt ooiediffegone a val uabl e tool

R ki

r ¢fr@rghable tldn as ambent peanafabe hfca siugnmﬂbwnﬁom(d:ar@mt tihd,
I'n Skin: Drug Agplication and Eval uation
E‘ﬁ)"d%s deggrpiraetb YRl ading thenslope of the linear

%| N gﬁ,g% gt%)i’i\f}{%%?g %{ ‘Eg‘é ?kﬁ%gé Iﬁ de@@&is?&} Mlculatéon Typical

Kasrpmte inldé@urdadluxod- 1@8‘6])11651‘6 samp&tshmtmuogg 50% | Havesves, if

devi ce known as the t[l ffu5| on Ce4 €I cal

dehgifemnylatioqappyidetiony ey ompoung, dn %aéltngmgo BFedlien

Oftrotthl ROsiiRAné Ohi et BG1d B8 %mh HIEHED AR kRO pich S50

o} n cadaver skin is insertedin to thé area

| abel ed as skin. The skin should be oriented so that

t st rat COr neum Donor Conpart nent

aﬁb Luﬁﬁuc}% B eHhg—th tor Conpartnent. The

Recept @he HoRa3HuARAcaiMvet siif nfddkl 186 prévieh 16 b h 9aRABIBesh]

solution (based on solubility of test agent). A dose

oforttl@@stu@g@fmercqtaneawa,ifspmtzl@n w6 lapiaally jappliadseompeyndsa T bis

t he n 0 t
H{Oﬁlgpl gfsg ﬁé‘gr:r]%‘goa%n%?erreﬁg ?ntg Iﬂr!lnz]rfﬁpffug%?[ﬁ\ﬁétﬂo {Ft ﬂ}% TI, In

sKkin: DaligoApplecaiRes apd Etralﬁfﬂmﬁ&if Eﬁﬁﬁbnm&ﬁﬁl{ﬂlz&&rdﬁf Current

Problems in Dermatology, Vol. 7, G. Simon, Z. Paster, M. Klingberg, M. Kaye
(Eds.), Basel, Switzerland, S. Karger, 1978, pp. 58-68.)

This methodology utilizes a device known as the Franz Diffusion Cell. A
typical device is depicted in Drawing II. The test is carried out using the following
general methodology. A sample of human cadaver skin is inserted in to the area
labeled as skin. The skin should be oriented so that the stratum corneum is facing
the Donor Compartment and the dermis is facing the Receptor Compartment. The
Receptor Compartment will be filled with a predefined solution (based on
solubility of test agent). A dose of test agent, in a defined volume, is inserted into
the Donor Compartment so that it may come in contact with the skin sample and
potentially diffuse thru the skin into the Receptor Compartment. Samples of

solution are then withdrawn from Receptor Compartment at defined time points
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solution are then withdrawn from Recept or Conpart nent
at defined tinme pointsand the concentration of test

w@geaniioge det er m ned. The amount of test agentPCT/IB2005/002198

perneated per cn2 of skin is plotted versus tine and
the flux of the test agent is cal cul ated as descri bed
above. The reader's attentiof-is directed to Exanple

2 ' e S
R S P et U L T o
dpgremedied getirahothuiim ishﬂaotteels/tersus tio@rand etek fouxt of thel et ageat is
for ions containing identjcal concentratiaons of

r@?—fﬁé ag deseri VEa h%%@?ra@ttgm@% 1P idtfﬁ‘ﬁ?qs SPOEXE““PIC 2,
dm‘cﬁ g?wldésl AHER> detdiled B L6LsES QR (R@r ameters are not
contr Thus, as used in this application

| ncl udingQifhif Qés"t‘xh?’%etl%&’ tHel M%l@%ﬁﬁ@ﬂy%bé&%%'%\ﬂ%e

carried by controlFing the foll ow ng paraneters:

Aptis atmisd oth ddeppal frmslasihoidantdiging idemtioa CDncfemrsmm of
. Each cell should have a.c vol.une of 5.4.t0.5

e same A0 p CarbaPRIOg SR oLy fifersS HRGs f sefReiéa heke

f phrammeRtd 88 nbi cohtroRed. NTHIREad @84 irf BigBpphtdtidR iAdGdihBehe

reference fornul ation). As is standard in the fie d,

t pleimse sanlytflixadeterminasipn eleoudd be pasing Ay comtrolling the fedigwing

sg&g used for both the test formul ati on and the
8I'6RCe formul ati on shoul d be human cadaver skin

obt ai neyl Appamatas-Sihe@appardme stiouldbea Fsangdiffusibe CelteBachlvell

ages of 50 and 75 and is obtained fromth 'ets
back. Theh Pwriaaﬁ%%gelgvoltlws of M@hé&%ﬁ%ﬁ& Féﬁ?qﬂé@e
m crons th]hjzc]:@E %ﬁﬁlﬂﬁﬁ‘or{ %eﬁcﬁﬂ?ne t@ét?&%ﬁﬁloﬁ%ﬁltﬁje *fdrence
vary by nore t . e surface area of the skin
sanpl es ﬁbnmllldtldné @xsesaandﬂm {n the éieldathedesulte tagr repérted as the

openi ng of 9nm). The donor conpartnent shoul d be
mai nt ai né8°%t room t enperature(see Table A for

speci f Qﬁsgkm-@klﬂ_ @@hg)legusea%ﬁbdmg thieedt fétnh@atioArant @k REbrence
for 24 hours | e should be withdrawn at the

initiati (fﬁﬂnlﬂlatl@sfihoﬁgl bfalnun@ cagavet skin phtaingddrom atsmgies

AR SR TR S E R

concent r drérAfise Sulbjdat%tﬂack.h q hE @sitkness of the skin should range from
700 microns to 1100 microns (average thickness should not vary by
more than 20%). The surface area of the skin samples should be 0.635
cm’ (internal diameter of opening of 9mm). The donor compartment
should be maintained at room temperature(see Table A for specifics).

3) Testing- Testing should be carried out for 24 hours. Sample should be

Withdrawn at the initiation of testing, and 2, 4, 12, 16, and 24 hours
after initiation of testing. The sample volume should be 0.5 ml. The
Compound should be present at identical concentrations in both the test
formulation and the reference formulation (w/v for liquids and w/w for
semi-solids). This concentration should be equal to that used in the
final dosage form (i.e., what is being developed for eventual human

application). A dose volume of 10u1/0.635cm? should be used.



formul ation and the reference fornulation (wv for
liquids and ww for sem-solids). This concentration

webmabdiole equal to that used in the final dosSEQUEIB2003M02198
(i.e., what is being devel oped for eventual human
application). A dose vol une of 10m /0. 635cn2 shoul d be
used. 4) Receptor Sol ution- 091% (wWv) Brij-98 in

o e G T AT A P

The barr Ibﬁffeteﬂtse@nid i @9 (KHpROW Bad M and DiagfiPOQK8M9 ns8M).
assessed .to.ensure that chan es jn &kux are attributed,

to the X SHAWETANIEEHY &1 harrigr fiﬁ”ﬂ} YRatheaday g dopgr gkin is
Cut, SCr3RRcsddqs bfre ﬁfa?éhanﬁqh Pl el Q%Bﬁ?écﬁb’th@formulatlon
manni tol, which does not readily perneate throug

5 human cadaxses adkilty sks lmp«:n (e@ ,ont, s¢repe pistay, a). l@d@béatwﬂed
t he skin. he rec r S, as hes
conpound3ai ghmraDisno et Bkt BRI st hiBiER human

receptor cfahauefi skif 6 £lied an E@LHKSdénhalfsﬁdee(Bf tB&skih NEhé RSEptor
skin should be discarded. 6

met hod- REWiiGBawssayed %ﬁh@@@omawr&m Highdeeelsofrtheseicoapounds

bel ow in I

Di ffusi onl:l-g{23 Cé%t%ar ane écragagﬁﬂﬁg B{ﬁl gfgﬁda{r}]lg?e [ 'F]?H%homd be
10 cells, Crdbsmrcﬂiass Conpany Nurrber of Cells 10 Menbrane

Human cadaver Sk@a 50- 75 ear ol d mal e, back skin)

Si ngl e®bdMsrY Mt a?@l’)‘ M 100 nm (shoul d be within

20% Duration 24 Hours Surface Area 0.635 cn2 (9 mm

di aneter) Dose 10 nL Concentration Equal for Test and

Ref er eibeseMariahlesare swnm@ake¢d baddwmeTabld A5, 5 ni

(Dependi ng on each individual cell) Receptor Solution

0. 1% (w v) BrlgA GgahaterOior theEreer iffysleoSptdt e buffered |

saline, pH 6.9 (KFZPOA

Parameters

Apparatus Franz diffusion cells, Crown Glass Company

Number of Cells 10

Membrane Human cadaver skin (50-75 year old male, back skin) Single Donor

Thickness 700-1100 pm (should be within + 20%)

Duration 24 Hours

Surface Area 0.635 cmZ. (9 mm diameter)

Dose 10 uL

Concentration Equal for Test and Reference Formulations

Cell Volume 5.4-5.5 mL (Depending on each individual cell)

Receptor Solution 0.1% (w/v) Brij-98 in Dulbecco's phosphate buffered saline, pH 6.9 (KH,PO,
147 mM and Na,HPO, 80.9 mM)

Barrier Integrity Same barrier function for each replicate

Donor Temperature Room temperature and each cell should be within 0.5°C of each other)

Dose volume 101 /0.635 cm?

Receptor temperature 37+ 0.5°C

15 *Variables may differ from those in Examples 2-5 due to early stage of research project.
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14.7 mM and Na2HPO4 80.9 m\M) Barrier Integrity Sane
barrier function for each replicate Donor Tenperature

w®omaoi waper at ure and each cell should be w t hPoT/0B25E®02198

of each other) Dose volunme 10/il /0.635 cn2 Receptor
tenperature 37 0.50C *Variables nay differ fromthose
in Exanpl es 2-5 due to ear | Yl0st age of research
proj ect. E) FORMULATI ONS As noted above, the invention
is directed to a topical formulation which conprises
(a) the Compound, (b) a dermatol ogically acceptable
carrier, and (c) exhibits a flux of said Conpound

0SS daver skin into a receptor conpartnent
aﬁ{“ F?Q#%& olngn cell that is at least three tines
h| gher than the flux exhibited by a reference
f or nul At hoted Gbowe, thednwention ¢xditacaiditoa t«q.‘flcaﬂ?dicﬁrpﬂﬂmd)ni which
70% et hanol/ 30% propyl ene gl yco anot her
eFRIBRITSE Y thesapmpe >&tqeaﬂatemoai'v{/ §C°&Pfaglf>€a8?ersaaﬁdo(c>
oG @ﬂl@@éﬁ?ﬁi @gﬂg&mg AE hurBlh BadaliQkh fnBF SR
conpartnent of a nz %qffuslllon caea th at1 s at ce)rast
f carspdrinmms oha Geee Diffasion ball thhuix atlchitibhree tmey htglher than the

fer e fornulatio rt her enbo
¢ Bin et Seatrarie tarmiluibr e ite SBROYART Lr§BbSund in
hooRR1HASR B0% ﬁ%pﬂeﬁen 19c@ W/&G ER Motlep BRBOAINRAL s@il a
Franz Diffusion at is at least ten times hi gher
t framutatien exhiRitex ﬂms pf gaid pympeimdragrass bwaan ¢aslayen skin i, 2

[ t L Sv. ROt i1 dcal ) i
B! ALY Bk B0k 4 05 f b e s ghcr
Othaf GhecfhiiSe i Riddyithe fefdreideddmmulation. rintaffenﬁﬂfemhmﬂxment
creans, gels, enul sions or nousses, g{lt er na({ ively

i pRid lﬁ’f‘&f‘hl&’éﬁ adlyKk oéa%egmwawsac&?sg e ag?rﬁémamto
pm&@gﬂo?@am nt BF § ¥54HzDi fmsn eam%is Ak Q:‘ﬂstqgr?f?ﬁlgé o her
toth I nventi on can al so hair care COITpOSI 1 O
aticnitire fha d:)ihtlnitedrbyahe;fedﬂpmm foamlﬂamcvrset ting lotion, a
treatu} ast I|n

conposi tf o %“IOBIIYRS’I’] 'i‘cafg} g:"é‘%@ﬂ?q ﬂbmﬁ)ép? i thg form

ebfaquEbe, g}éaﬂélictd& aﬂﬁe(ﬁ@fﬁp&)‘lﬂlﬁﬂc SN GHsN&An itkE fohA of creams,
formulation is not critical. A sufficient quantity

s s ednudsionst ¢ri housdes; or @ite@mrtvelyhauthe fgrrowf erpspl gompasiagns

also comprising a propellant under pressure. The composition according to the

invention can also be a hair care composition, and in particular a shampoo, a hair-
setting lotion, a treating lotion, a styling cream or gel, a dye composition, a lotion
or gel for preventing hair loss, etc.

The quantity of Compound contained in the formulation is not critical. A
sufficient quantity should be utilized to promote hair growth in a mammal,
especially a human. This quantity can range from 0.001 to about 10 % (w/w) for
semi-solid dosage forms. In a further embodiment, this quantity is from about
0.01% to about 5 % (w/w). In yet another embodiment, this quantity is from about
0.5% to about 3 % (w/w). In a typical embodiment, this quantity is from about
0.5% to about 1.5 % (w/w). For liquid dosage forms, the quantities above should

be expressed as % w/v.
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especially a human. This quantity can range from 0. 001
to about 10 % (ww for sem -solid dosage forns. In a

wo poosloero4enbodi nent, this quantity is from abop¢T/082005602198

to about 5 % (ww. In yet another enbodinent, this
quantity is fromabout 0.5%to about 3%(vv/vv) In a
typi cal enbodiment, this quddtity is from about 0.5%

to ab tadg‘litl%go{%{}\{g/ mp dﬂ‘ge hg)‘@é&#rgllﬁf’%%@c{% Wﬁ?tlléﬁ?one

quantl I es above snou sse

achahiér Qs dsed hbeinCarpeien thfert hﬁ‘oﬂd) bihhogd, séni-ydlid, ockqiidi n
at | east one carrier. As used herein, a carrier refers
t Bllemelilughts nysicless el thalgre spitable for fpical pqministrgtion on a

Oy L HGD tFhe 2 \ﬁ%un%péamg 1$yh§atm a{eefoﬁﬁmtaagésemmar&aﬁa AN

mnlstratlon on a The amount of carrier
edtmemqy ddr ¢mmtpﬂ@ ohahermﬁlratulmrmmgs) vmpioyamdhwmantxcbegfehd

L RemGRaareyo g, bRE B o e oLt vl FeS FFfytacions

Tﬁeanca%cfdn?fangﬁﬁg fRsin Bb&R 04 (vwwz 8 Ju0H91 BWANS andal RN
anount ranging from about 1% (ww to about 99.9 %

(evmpinatiomd apd lsul:cmmblnmqn@ﬁ ranges andospeoifibiameunts pierein. In
?% dnsboz%f]rpelﬁpﬁ'nglc];}n%r gl eﬁmp&c@%ﬁ ?lll Fﬁg};)e%eﬁ’{]t%{rﬁulatlons ma

nmen e carrle

f gfoutt f FroRsabiont 207 &VDM) o abf)utf99%‘r(\a/®©u¢v1t2 G&rﬁc(emlrw)onko
about 99% ( concentrations ranging fro

R U T R il Iy IR AL AL SR
useful y %d&ltﬁgntha'c%HqérQh@f&ﬁfufdtl%ﬁ m Rhgmfoﬁamomw may

opt i onaﬂ y contain a penetration enhancer
ppmmtramdm @mamdna Acmeneiration eslhbmearscaesubvuan@h wprorbmnoraetes the
fzrmal abs tion f a.test a

d
PR PR AR SO RSO Lia AR O el (0

a@&@feﬁiﬂtso& DESPFREE pfomotéls. TR GUuaniitydf feaaedtiontehRdhcer may
enhancer may vary and is not critical to the

i Murgrand grnot critiead yo the ipreatiemt Itinpayt ieeprgsgahin; thy q@&ntlé)b@fmbout

b
0034 e R b PR B T
3@(%11&1M W)aboﬁt’ 0.894 terabaiiti 30% fv/ab Ochﬂalt'é%atlﬁelg bt 52506 about

In_yet another enbodinment, the formul ation
caﬁ%r(wé\é}s Ip 0% AnRINGS cBPodimenty Biedpralption eamptitesdd% (wiw) of

Eﬁ%&}é U%(.l eﬁlgé}{gepenet ration enhancers i ncl ude

h 5carbons e. g. nnonane, n-decane, squal ane),

aI kanoEsamaplds af sueh peset{ation enleinbem alcluderhydencatbons (e.g. n-
nonane, n-decane, squalane), alkanols and alkenols (e.g. ethanol, propanol,
butanol, polyethylene glycols, propylene glycol, lauryl alcohol, transcutol,
glycerine, oleyl alcohol), acids (e.g. oleic acid, linoleic acid, lauric acid, myristic
acid, palmitic acid, stearic acid, o-hydroxyl acids, f-hydroxyl acids), esters (e.g.
isopropyl myristate, propylene glycol, dicaprylate/dicaprate, dibutyl adipate,
methyl salicylate, glyceryl monooleate, glyceryl monocaprylate, glyceryl
caprylate/caprate), alkyl amino esters (e.g. decyl-(N,N-dimethylamino)
isopropionate, myristyl-(N,N-dimethylamino) isopropionate, dodecyl-(N,N-
dimethylamino) propionate, dodecyl-(N,N-dimethylamino) acetate), amides (e.g.
N,N-diethyl-m-toluamide), urea, amino acids (e.g. valine), aromatic compounds

(e.g. thymol), sulfoxides (e.g. decylmethyl sulfoxide), terpenes (e.g. O.-terpinene,
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but anol , pol yet hyl ene gl ycols, propyl ene glycol,
| auryl al cohol, transcutol, glycerine, oleyl alcohol),

w@eiode11pes g. ol eic acid, linoleic acid, |auricP@DiB205/002198

nyristic acid, palmtic acid, stearic acid, a-hydroxyl
aci ds, b-hydroxyl acids), esters (e.q. |sopropyl
myristate, propylene glycol;1di capryl at e/ di caprat e,

4

O RHen KD, I i SRV A e ASEL W N et

cppfqlidahe)/ (cabdedytbhﬁxamlykh;d 2lanizepin-@sdrey @/d@egtadecanolide
(N, N- di net hyl am

lﬁglflgfﬁ A0 RE HRATAG ﬁﬁ%%@)%ofgr OD'P%Q 2 Jopical Drug Delivery

dspaay TRy! 2 PiRlerPWOR) A& DRug P
dodecygl (E(d% ?I-mds:gerretwhy?{gm noe)r ac et) at gﬁ“ arr? ranggtl?neEréhancemem

NBdsddselmyD.Sor t ol uani de), urea, anino acids (e g

\(/:I gne%je aro th 'ﬁﬁg?gundza)“{)gt‘%?‘b %@?’féb]é‘% oxXL e

afdrAURLIBR) rtﬁe Garhblni@ R@seall yTERHdRX tire EDHhéhydRR§ aﬁ:@ﬂols and
i m dazol e derivatives (e.g. N-nethyl pyrrolidone),

| p(ﬂﬁ@é{f{)h&fﬁ@ﬁgﬂﬁym By ppgqr@Hy GOpLaigAs least one penetratlon enhancer.
cycl opgp 8& L0 m&%h&q%&f‘&l%ﬁh%‘ﬂnc nyo%{hgﬁ;ie,ae%hanol,

l[isted 1n rmal
Sywpend, t(dfzdﬁ)l aﬁmhahyl alcdhol. Mﬁeﬁh‘d lﬁamn to \&tinpl"anclud¥sug

Per nﬁaat uheh 10 P aggwtﬁlo%sna Caé“iﬁgjﬁl?"sa"gﬁqﬁeeﬁHfﬂd ferf%?i‘f&%"/@n

' Bhitt hA@ugeth@Hallﬁtth@férmt"ﬁ% 1Y fellrs It&aﬁ i»éBfn%ﬁk kRN
adm xture of nonohydroxy alpcoho I's and pol yols. The

f mchadireg n-propamoj ao@uaoomplahql Matqnmd'tbutaaalstreforseo all
penetr.ati on en of sui tabl e

h
P RBGRE LR Famamer for RUARE EBu@holbiariipL BRTgr HtRE In
buieaabodnentd@R2Woha! i6 8é16tted REMARE Fﬁﬁp féafn@h@mtg @thanol,

"et hanol " i ncl udes absol ute al coho wel

" wppioRyl alegbpl, aad hengyl algehnlt witk ethawlrbmgfpagwaétmﬁml
AS “Seﬁxﬂﬁéﬁé Of suﬁt‘a& &%N&s iREgRaRe) ex]a{n?i g'b?'oggf’en%

i someric n-pr épano pro

aﬂqbrdﬂy&nt:@l)mol thiﬁBﬁﬂ gly(c(ﬂf BB $utyderl dlydos,diaid polilahﬂsne
i ncl udi ng, n- but anol . | so-but anol and

s8ycolstsyrb s Pcrlmeta)ﬁlén%ﬁbrs‘e}@@@rﬂ’EGtm> andpplysthylgne glycol 400

SRS S LB 06O SATP SRR | =00 oo
par ti chibrthbse foseblationsikatrapd alsolaflicsalutiand e guokgust-acoholic
RS S50 8Tl BRSBTS LSB R P
PabaR 8O Y &R, more typically about 10 to about 25 % w/w. The monohydroxy

alcohol will be present in the quantity of about 10 to about 99.9 % w/w, more

typically from about 40 to about 90 % w/w. One example of such an alcoholic

solution is a formulation containing about 1 %w/v of Compound, about 10 to 30

% wiw of a polyol, and about 40 to about 90 % w/w of a monohydroxy alcohol.

Minor amounts of water can also be included in the formulation.

Optionally a penetration enhancer may be incorporated into these alcoholic
solutions. In one embodiment, the formulation contains from about 10% to about
25% (w/w) of a polyol, from about 50% to about 70% (w/w) of a monohydroxy
alcohol and from about 1% to about 30% (w/w) of a penetration enhancer. In a

second embodiment, the formulation contains from about 10% to about 25%
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gl ycol s, such as pol yet hyl ene glycol 200 (PEG 200) and
pol yet hyl ene gl ycol 400 (PEG 400). A particularly

waois@boliopol yol is propylene glycol. For those PCT/IB2005/002198

formul ations that are al coholic solutions or
aqueous- al coholic sol uti ons the polyol will typically
be present in the quantity of3-from about 0 to about 80

% Th

rltof TB0fol JeUcKa frimthoug Lor BB brcpleft By, [0,

a&ptdpylk(ﬂeth/cab hetylos gly%w Sebutybene gl yool, qml)leyhyﬂmrglycol and
bout 40 t b 90 % wi I h

PEGHBI PETSHToU ST abost 7115 PEATEBRREr AT HECBb aected

O/W()fﬁ R ofefd 6 ; %Qhﬁ?ﬁlng@‘éman&lolsb?roﬁg A1MHI 8fd @erﬁ?i ?M@(Lhol it

about 4 0 about 90 % w a” nmonohydr oxy al cohol
lvfrnmrabanblﬂa ttg alprfut RA foc(w/ wanf &Pmtrb@on mau@mﬂ delegted from the
formul ati ene rat n en NCeE na bhe
el 58?%%‘313& o R L it e s drth o R pr B
di@o’p ylattanﬁcai)futMnad o s@@cﬂﬁaem@ocﬂlmm alofetmdfon o
out 25% ( of a from about 50% to about

79%%% fwmcﬂbo i %m¥§%ér"é‘6h%ﬁ prapydener @psApisem abogt

t

SRR A oP LSRRI L0 SA0REIL 20D B
1&%1topyhb9ﬂitat25M()W sp)acuﬁlf:alay il fpahulagbrecdrealng atenn Olvao about

O R iund. DoyThPE R Hs e D Pos 6o% (wiw)
Pt #REINY Led %&k 29%' (w/RNeE @J)pfsﬁﬁ Rhyristdt@m about 50% t o
about 70% (w w) a nonohydroxy ‘al cohol selected from

the gr bu%ddctmtp@mtngns;ﬂheeﬁonanl@non& mapileophd semlnca@hd$ SLashdls

2t PO of B 00 LB b SbRuR eyt e

C éiti-Sollids syllq)baﬂysmr»ﬁnyyplwry 13hgd feom about 0.5 % w/w to about 3 %
cycl opent adecanal i de_and propyl ene gl ycol

dvéspmoredypicalixehoubd @ Wi a nore specific enbodl nent ,

E \Ijv;avv]; Oo La?%iéoy gﬁgptgﬁéyco’ia&l&?@oﬁqggout g‘a{% % 1 o a out ;A)O%

( Mu&bug}ﬁlcehdlﬂ:ﬂﬁju,ldsand rietvaork @b celtoid¥sbdlad pdrdcies ROUedtively) the

¢ GHHEDAT RSk ol BB PrreB! § GoRSOTEIisgr ot ghan 10%

SOOI AR bl LTRSSyl

nyrcihsieawé)oxymemdwlu qeillglm8¢ dryduixypriopylsnethy ecfwoseu hpdrowyethyl
cé/lluzi‘ose met%ylsceqfulossgl dodum eLljlgmaf% alginic acid, pectin, tragacanth,
carrageen, agar, clays, aluminium silicate, carbomers, etc. The aqueous-alcoholic
solution can be similar to those described above, except that water content may be
up to 60 % w/w, with a corresponding decrease in alcohol content.

Creams may also be utilized. They are emulsions of oleaginous substances
and water (i.e. the carrier). There are two types of creams. The first is a water-in-
oil cream “w/0” in which an aqueous phase is dispersed in an oil phase. These
can be prepared by mixing equal parts of wool alcohol ointment and water.
Alternatively, they can be prepared from beeswax, an admixture of beeswax and

mineral oil, or an admixture of beeswax and vegetable oil. Additional details

regarding such formulations may be found in Drugs and the Pharmaceutical
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creanms, ointnents, or gels. The quantity of Conpound
contained within these sem-solids will vary, but wll

wo y@eoaioky range from about 0.5 % w w to about PGI/#82003402198
nore typically about 1% w w. GCels are fornmed by the
entrapment of |arge anmounts of aqueous or
aqueous al coholic Iiquids i flda netvvor k of coll oidal

l.i d tic
cStirtiehadipge 15 o Eragibbit T ol f
| BS&n Bhay @@@@y‘dn@agaglnare al so referred to as gelling
agents. Exanples of suitable gelling agents include
car boxQHERMWAT cEeaMs(PHYehave gl PYNSPESRS PitBiAR aqueous base.

c I

B R e AN e SBet RRRi PV off i RSt
caith a@wmeragﬁre mbﬂﬁmycs of @ichirreamy rtypzrcdl]ymheun g@rdoabwet 20 %
etc. The aque salcohollcs tion eS|mIarto

gvg o HeaE AHE R0 Vessca ol et e P B

tdBug $hal9 c¥atnih ét‘%@@)nﬁ)oﬁ% BRI, RAbHREREARLOLiBants,

ohol content eans may al so be utilized. They are
ecml smtsnslt@sfth@teemgmne QQHIQMSanBesC(HmDumM a(lso ket he
carri a?t %he[]e.a%re Lwo types o h gé
aMFAPSFAG G FCHY g Spmutes-2l npr\%BarE‘%“S%ma &ees'osb‘% %Sh yealy
dCERE BRACdtAmade @ehmmmﬁtoﬁms%l mmnrwﬁaareech by well.
m Xi ng equal parts of wool alco oi nt rent and vvater

AFerghen defailepy o/ gregme mayihe fonnsha Bagrys summs Haeemaxl4-
adm xt g6 Qhes greea%mr i- {1 raecrogr Fbim uf nfl) b@gllrrgrédrr e

of beeswax and vegetabl e 0| |t| ona
r @galitttinaboiatent basesileathicansiarpinclnde hgodmdarbmsmpatge;latamd

t he Phar maceut | Si Vol t ol I
FB?qﬁr%ﬁt%h%eugerﬂ@fe af%&%gic @ﬁr%‘aﬁd 2P} lﬁng%&rarl‘if’%m
( ;@é@ﬁ al8hd? a&@) Srldticdrled. - FUMheR H&hi 1 C6PSMEé¢ Why BaYSindmit

di sper sed thin an aqueous base. OAVcreans are
tiSprry,aiupga atrpag@ﬂ@Hélafter appl i cations, wash off and
are po

cr eamsB ?js agéghﬁ,ca@g ﬁllrb]'frrﬁlr"lsﬁpmfo ngﬁhﬁ ngtfq%:ea}%e 0 Msoluble

Spa@thlatedlids hdve bgert e, WPooY50% Bpheight. InegeableBbEds such as
oil's, or waxes. An aqueous phase, containing the

CalBfshuRIAC Ouiey Galcitin sarbenaip aritale may bsnssd. oRheiptrents can be
g3 T o B PR oo s
coprercially prepared cream bases such as Aqueous

Aerosols may also be utilized. The Compound may be dissolved in a
propellant and a co-solvent such ethanol, acetone, hexadecyl alcohol, etc.
Foaming agents may be incorporated to produce a mousse. Further details on
aerosols may be found at Barry, supra at page 323-324.

A wide variety of methods may be used for preparing the formulations
described above. Broadly speaking, the formulations may be prepared by
combining together the components of the formulations, as described herein, at a
temperature and for a time sufficient to provide a pharmaceutically effective and
elegant composition. The term "combining together”, as used herein, means that
all of the components of the compositions may be combined and mixed together at
about the same time. The term "combining together" also means that the various

components may be combined in one or more sequences to provide the desired
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woryeheloiound at Barry,

Cream BP, Cetrim de Cream BP, Cetonmacrogol BP or

Di net hi cone BP as well. Further details on o/w creans
supra at pages 314-322pPCT/1B2005/002198
O ntnents are another sem -solid dosage formthat may
be utilized. Traditional ointnment bases (i.e. the
carrier) include hydrocar bonk>- (petrol atum beesvvax

Tty TRERRE AP Sl e BEEeAL AL FNY e

swbnghdmisme fewrvt) hesis depieading upnon merﬁ)rm be sherfayll bﬁsagefmm

at Barry, .supra at a es S are basj c

o1 nt aoR TR lGoR BN B Prskgre b0 tashl dgaouRon ASSRITP Y
P&l @€ aﬁ %ic@omyﬁlfﬁ&ﬁ@ orflflf @’ucl’iJ BrticRs 5~/Qﬁ/°093'abeled and
wei ght. I nsoluble solids such as starch, zinc oxide,

cpdckigad io arrbanmar advising thelpatiendholkyeto wsethe ‘Produchiorpramntehair
an repared.as Bhoy Furt.her. SN ast e
EiE PEERRERER AY N Ga e HRfob 8l BbaheRlofi Sheaye.
ab&@at@@nyte&d | BRde inkhect{enspoiynd ifehe f8fm @f pralryE e ritiena
propel | ant and a co-sol vent such et hanol, acetone,
hERHHEOPE. AlacoRbinatien ghergafa Fhay may da pEntegypnyke side of the

BERSBRE YA hRLEAF G0 (B SP CombiclRin SEkUIST B e
Aretdibmankat.i ety of net hods nay be used for preparing
the formul ati ons descri bed above. Broadly speaki ng,
the formul ati ons nay be prepared by. conmbi ni ng together
t e cofpemeNtrupic UBe formul ations, as described
herein, at a tenperature and for a tine sufficient to
provi d@hafqmmiamanwft the grdsgntafiveation way daasesd teguemote hair

CERAR! tuB s Bl SR ES PO (% SBRCIAE e rgtiShy, as

C iEABIchi@NSy APNysiGart UTBhdEdbEIthei, #RFotrRIEIdIRMB] be used
about the same time. The term "conbi ni ng together”

alosticapaprs veri alopesia. A MOSSCOYRPDHEALE ARSI S ADEIAEPRIt
' Qlo?&ga Ohj ﬁltﬁ)ﬁﬁga&% ?ﬁlﬂ.ﬁx%{l%’%%%%ﬁ t(%)gsemale atte baldness and

desfredprodu e pre ared on
vv&mgm panveeing bildfest vQther typesisfiatditetiaahaynadso b tvdatdakblsy l$1e
penijl ng Eg}on the formof the final dosage form The
AOP G erPé‘flseBbmﬁ%’ElP&ged for retail distribution
d' rect |AY|a$é?1 éfh@wﬁf?ﬂ§ HARTosé Bu€to ch@ﬂucaaist c?r‘:réﬁa ch as
manuf act ure or Such articles wl Ibe?ed and
chemotherapy or radlatlon treatment for cancer. It is also commonly referred to as

“drug induced” or “radiation induced” alopecia. The formulations may be used to
treat this condition.

Alopecia areata is an autoimmune disorder, which initially presents with
hair loss in a rounded patch on the scalp. It can progress to the loss of all scalp
hair, which is known as alopecia totalis and to the loss of all scalp and body hair,
which is known as alopecia universalis. The formulations may be utilized to treat
or prevent these types of alopecia.

Traumatic alopecia is the result of injury to the hair follicle. It is also
commonly referred to as “scarring alopecia”. Psychogenic alopecia occurs due to
acute emotional stress. By inducing anagen, the compound can be beneficial in

these types of alopecia as well. Thus, the invention should not be construed as
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wowrdok/oinaed ude t he duration of treatnent,

packaged in a manner advising the patient how to use
the product to pronote hair growh. Such instructions
dosi NBCT/IB2005/002198
schedul e, precautions, etc. These instructions may be
in the formof pictures, witten instructions, or a
conbi nation thereof. They rra&ﬁ be printed on the side

of ; 0

oo K e DRyl ial THE Rl b Bethed to
THMEhﬂ'y@pUSEhéﬁhbsi ormul ati ons of the present

Lyt calt §TesgBbebaert Setargeson i thy Comppddcan

f AgsIvE GEédMn pﬁﬁeﬂ@@ﬁm\'fbdrﬁﬁ yEYexPeRENEed 6hidTbss,|Hht B8R ve that
enbodi nent fornul ati ons may be used to treat or
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Q4 netic al.g a. Jhis, condjtiaqn, i Sre I sQ ,commonl y
- IR SAE bbb BoRERE B el L bl Pl GRTIE

paidues mogeﬂud MESiEng ﬁlh@éxﬁeﬁﬂﬁcﬁn@ﬁleﬁial)@l@ﬁesa amm tRdURAt b
treat ed the fornmul ati on of the gr esent 1 nvention.
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S et RSO MR OBt BEAL LAl B
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on the scalp. If can progress to the l'oss of all scalp
hqulflqmomndghlls rappmaagn = lopeédtdatotcgt/eﬂ any vanafiang, ushs or
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alopecia is the result of |n£ to the hair follicle.

| o gustomany PEasHADWIt)in the aft feyhich t%ﬁsm"verwmr i hgyfollowing
oS Eqnd OERAAERL fc BeARRE! Bn b TuhRerl i the

bénveenaf. Thisadisdlosutdshoaldinop s caistrabd pelimatingshanvivention in any

Thus, the invention should not be construed asbeing

| ’H'P¥d to treating androgenetic al opecia. The

formul ati ons may be used to

EXAMPLES

EXAMPLE 1

Preparation of Topical Formulatioﬁs comprising the Compound with
ethanol, propylene glycol and isopropyl myristate using the w/v and the w/w
methods.
Example 1A-w/v method

A formulation within the scope of the present invention and containing
0.96% w/v of the Compound was prepared as follows:

The components set forth in Table I was added to a conical tube in the
sequence listed in table and vortexed until the mixture was homogeneous.

Approximately 65.9 mg of the solvate form of the Compound was weighed in a
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alleviate any type of hair loss. In a further
enbodi nent, the fornulation conprising the Conpound

w@anecal®as be used in patients who have not yetPCT/IB2005/002198

experienced hair |oss, but believe that they are at
ri sk of experiencing alopeC|a Exanpl es of such
patients include those who wi*l be undergoi ng cancer
Eﬁg@&,&eﬁ 11W1ltel% d&\ t! éﬁgngresgid?%H sh&‘&m ’?ﬁilé PQ/Q? gdded to he
opecl a I't's experiencing di's
t hﬁl torgwgk;tpro;tmiamllﬂo.ﬂg% \e/S/pﬁmlneaCbmpmhmlse thed ﬁohnalaﬁarm I y
hi story of bal dness, nmay al so benefit from such
prophylactic treatnent. Such prophylactic treatnent is
enconpassed by the term "pronoting hair growth". Wile
the invention has been described in connection with
specific enbodi rents thereof, it will be understood
that it is capable of further nodifications and this
application is intended to cover any variations, uses,
or adaptations of the inventipmidpl!l owi ng, in general
he principles of the invention and including such

1Epmpenenss from t he prPéB@mt (®i scl osur e Amows AB WM hi n

OV Ullblly pl ClT L V\IIlIIIII lllt i
1RSHW€W8§¥ t The fo?lomnng exanpl es aﬁd bi ol ogi ca

egogm@lyﬁmlgﬁgtﬁg presernted in order to fiuother

Llustrate the inventlion. _This disclodure should not

hEthappaks?Q0Rrgofas | i it qFﬁthHb i nvent i on $ntaHP manner .
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MPEESEXAMPLE+—Prepar-atiton—of—Toprcat—Fornutattons
conprising the Conpound with ethanol, propylene glycol
and is Gﬁﬁiﬁ?}!bluﬁwd fot feFothmiligbris peowded @imhabldyeall Wrvagh IV
nmet hods. anple | A-w'v nethod A forpulation within

t W@r%lersbaée‘bm aoperdanceswith the pressdysseiorth @AY ni ng
0.96% w v of the Compound was prepared as follows: The

C on set rth in Table | was added to a coni cal
EBORIE a7 mdd

A formulation within the scope of the present invention and containing
approximately 1% of the Compound was prepared as follows:

Approximately 11 mg of the solvate form of the Compound was weighed
in a glass vial. One milliliter of the carrier solution shown on Table II was added

to the glass vial to give approximately 0.96% w/v of the Compound.

Table I
Component Amount (g) Amount (%ow/w)
Propylene glycol 2 20
Isopropyl myristate 2 20
Water 0.5 5
Ethanol 200 Proof q.s. to 10 g.s. to 100

Example 1C-w/v method
A formulation within the scope of the present invention and containing

0.96% of the Compound was prepared as follows:




sequence listed in table and vortexed until the

m xture was honogeneous. Approxi mately 65.9 ng of the
waeodosat w46 or m of t he Conpound was wei ghed in aptBEER005/002198

vial. Six mlliliters of the carrier solution shown in

Table | was added to the vial to give approximtely

0.96% w v of the Conpound if8 he formulation. Table |

Carri ' l. af i - [ .
Tan! cahELRPRARTLE §le) o weRBH 2k eRRS VBL BHCARE oPfhe cprir
t sodutfpnas sHowe os eithdrdiable [HOY. anbpacpakel dsBbode/waridded té\
fornmulation within the scope of the present inventi
a8 elashyial 1 Sy & fSMIATeR Calnprisiag SPPrPh‘éméng‘bc?@n% Waf the
p@@lﬂn?&gg as follows: Approximately 1lng of the solvate
formof the Conmpound was wei ghed in a glass vial. One
milliliter of the carrier solution shown on Table 11
was added to the glass vial to give approxi nately
0.96% wW v of the Compound. Table Il Exanple |CGw v

met hodr#bié g mul ati on within the scope of the present
invention and containing 0 96%of the Conpound was
pCemaersit as ol | ows: TAe@dsh{dund (11 rgymonas (%weiwhed

‘r a I%I aaI:Cvli at—©Gne 21_ of—the—carrt+e otruttom—as
HORMEBRER P her Tabl €2H or 1V and pre%gred as above
"Bepragdiadytifatthe gl asgsvial to give ajfigrnul ation
amprising approximtely 0 96 % w v of the Conpound
TBenzephenonggpl e |V EXANPLE 2 Met hod f @A Conducti ng

1 VI Gl 11 I Cauaveld LU\ Fer 1reat 1 Ul U ULUL )
ﬁt-l\?m]r%og‘é?%ut aneousq'asgtsoolropti on was | §‘stl?rle0 using a
Franz diffusion cell system The cell volume of Franz
diffusion cell was 5.5 to 5.7 niL, the donor surface
area was 0.635 cn2, and the internal dianeter of
opgiipg was 9 nm Cryopreserved, human cadaver skin
havi ng the subcut aneous | ayer renoved was

Components Formulation 4 Formulation 5
(Yowiw) (%ow/w)
Propylene glycol 20 10
Isopropyl myristate 10 20
Ethanol 200 Proof g.s. to 100 g.s. to 100
EXAMPLE 2

Method for Conducting In-Vitro Human Cadaver Skin Permeation Studies
In-vitro Percutaneous absorption was measured using a Franz diffusion
cell system. The cell volume of Franz diffusion cell was 5.5 to 5.7 mL, the donor
surface area was 0.635 cm?, and the internal diameter of opening was 9 mm.
Cryopreserved, human cadaver skin having the subcutaneous layer removed was
obtained from Ohio Valley Tissue and Skin Center and stored at -65°C until use.
Prior to the expen’fnent, skin was thawed at room temperature. Receptor
compartment was filled completely with 0.1% w/v Brij-98 in Dulbecco’s
phosphate buffered saline, pH 6.9 (KH,PO, 14.7 mM and Na,HPO,4 80.9 mM).
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obtained from Chio Valley Tissue and Skin Center and
stored at -65C until use. Prior to the experinent,

W6 koos/ovese t hawed at room tenperature. Recept or PCT/IB2005/002198

conpartnment was filled conpletely with 0.1% w v
Brij-98 in Dul becco's phosphate buffered saline, pH
6.9 (KH2PO4 14.7 mM and Na2H®4 80.9 mM) . The receptor

g’gg@ zr’le:rcte;r;gsac’)? IE(r)r\rﬁvg%trpl@rlxt nv%z%i rﬁ%%ta?&ed% 3CIt o bg}g g %ﬁéﬁ? f)atp %BH was

was using a nagnhetic stirrer:

C QTR dsifi ¥ méBsetic8litreDInOP Borh PARREA twik Geft & r6bM'temperature.
circul ar piece of human cadaver tissue was renoved

uAi MY~ aireidan mgge i Auman sadayrnisye grs fefaoved| ysing & kolioywpunch
o ! g ks

GBI R £ 3o S5 e PR S AR Bl Syl an
cete demnaltsiderfacihg fpadcapnireotipertmehd. Thé&\dgndyehp bas then clamped

introduced af the dernis/receptor interface were
Bhpoaoe: hod SpAet ThRAEET™S R B pEI GRS ortce wer
I agh RRAHY YSveHPAL e was used, fifteen microliters of

3H Conpound having a specific activity of 15 G/ mol

di ssol iretestsrvhstrt aavivaciise Composhiémasdisedh fifteen ppieradivers of *H

be. Co d dried | i
PP BT REHES AL en 110y ofTarr et < 51T Efhol was
f ahiefradd iaRnRppERIGETubE) EXAPRING WasGRIFE by Pastin IND 626 d\igythe

of the Conmpound was added to the radioactive Conpound.

TRt Qi Bundeedsfifty aigralisern of & fesmplalion prepatad; in Krasaple 1
Db HEDRE Bl AECHR % RIS TRI Qe Gompguna.

CTR} cafterap pretexinixet] @biyig @.vOfe/ v Conpound sol uti on was
applie on#io t he slﬁin ugi ng a positjve . dis é cemani,

o1 pet t 4he PRncudceqiraiad Sorch p migtebpelpr applying the
agti.vithy,,i 0% 4t 2 ! ' A
SOl N0l Tk ROPEPOL6R B3, S BHEAOE B
pGoinpofind kelutien ewdso appledpartd neatskat usippraopbsiaveldyspicement

2, 5, 8, 18, and 24 hoqurs_and repl aced by an equal
vBinsie &1 epe Hferadinastive Sfumpaynd spegifisupplivly in 10 L was

ir g rggig?aggy Qg-%pﬁilcgcgﬁ?ﬁ%% 6%%11‘ o'i él{\{&%ﬂl@%ﬁ \é\@{l(gv&i from the

y“inve cells. owm ng t
saample poithef thelrécep@r cbmplremenkti an approxinasblyd, 2061 81 18yemd 24

te¥a i EIARGE Bl VR SOWETe ol Re Sy AT Peppls
SRR dutifa diRNREe eI RIAN R @ et M8 Kdd b SV EBRE the cells.

Following the last sample, the surface of the skin was washed four times
with 0.5 mL (each time) of ethanol. Following alcohol washes, the dosed surface
was dabbed with a dry cotton swab, the donor cap removed and the skin surface
was swabbed twice with cotton swab wetted with ethanol and finally the skin
surface was dabbed with the dry cotton swab. All the swabs and ethanol washes
were placed in a conical tube. The donor cap was placed in the conical tube.

The skin was removed from the cells, and epidermal part of the dosed area
was separated by scrapping and placed in a tared scintillation vial. A punch biopsy
was taken through the dermis and placed in a tared scintillation vial. Weights of
dermis and epidermis were recorded. The excess skin portion was either placed in

scintillation vial or added to the conical tube containing surface wash.
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was swabbed twice with cotton swab wetted with ethano
and finally the skin surface was dabbed with the dry

wa@odoeonmossnab. Al the swabs and et hanol washesPE@ERIB2005/002198

placed in a conical tube. The donor cap was placed in
t he conical tube. The skin was renoved fromthe cells,
and epi dermal part of the do®¥ed area was separated by
scrapping and placed in a tared scintillation vial. A
punch bi opsy was taken through the derm s and pl aced
iBmam@ﬁmmdutAhﬂ&ﬁkbﬁmbdammkai Wei ghts of derm s and

iderm s re r cor ss skin portion was
Fﬁ%?mﬁnge W#%ﬂﬁqgﬁ%ﬁp%m ¥Yor added to the
Comr&eé tbt! bﬁmﬂept@ RN ShdIRERn IR RictP addld t%nth@r}gceptor

Amaly3|s of the Sanples: Treatnent of Sanples for
Analsysples byd Relthagavity ofi thy saneepeesuresanpl es: 15 nl of

S AR b B SReGo oG ol 5880 g cominin
Sur faoBolRakties 28wils, ahd @bh@n&lp. war Gheadtﬂ)eﬂ wege K/hﬂexed for 45
coni cal tube containing al cohol washes, swabs, and

donaecandp . ang] soniaatedt igpels manuses, 3 anle PiftHe ApgVe selykier was
and fag@eﬁ@&ﬁg a%& glﬁatmnnxs‘l!ile§5 rrg_, gf wmtﬁf ubH% aiQiCW@r adcieél to
sol Ut on Was transterred into a SC|nt|zﬁat| n vi aF

L ahe gial aid ladivtetdmylmeuddwer e added to the vial and

radi oactivity nmeasured. E derm s sam&i 1 nm. of
Sol pfeaihparpies:abideld of QUKDIS) Y A 2% BHed); fhg vial containing

bt noLBrnl, MG ERR LR PR ST £l et e o LB
t hanh@fsduedissdlvesThiess\thal 20 W&rs). The oltdwte atlovked dowsbl down

and 15 nL of scintillation liquid (Utim Gold X

ver eéngdderls of souiliatign liqpde(ltma| @eldygRy Wegs a‘i‘l?dstf’ b vial.
for 34 I |

i sy e well RFiS SRELILE ST gSUS! B Botqry mpeasyring the
mereamddﬂwnyo t he vi al contalnlng derm s, the sanples
were kept at 60 _Cin a water bath get at 30 RPM unti | |
t he IPerauy wngpless dImle oF pplvalieugre sddadda thy viahgpatajping dermis,
wer t

1 qanEENES w R OPRC Dbt i S0 oF 30 Roh Rt 8 igsue
st g_rtlissf)lll_fes Jreds thaHrs hourgamke b&ﬂ@bverenﬁ&ﬁ’wdl toGcobhdown and 15
ra Irgf%tf Isé/ilrl‘[tif(étion liquid were added to the vial. The samples were let to stand

for 3-4 hours in dark before measuring the radioactivity.

» Excess skin: The excess portion of the skin was divided into two pieces and
each placed in a separate scintillation vial. To each vial, 3 mL of Solvable™
were added. The samples were kept at 60 °C in a water bath set at 30 RPM
until the tissue dissolves (approximately 24 hours). The vials were allowed to
cool down and 15 mL of séintillation liquid were added to the vial. The
samples were let to stand for 3-4 hours in dark before measuring the
radioactivity.

Samples were analyzed using Liquid Scintillation Analyzer (TriCarb 2500 TR

from Perkin Elmer).

Calculation of Flux and Dermal Amounts of the Compound:
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Excess skin: The excess portion of the skin was
divided into two pieces and each placed in a separate

waeeionbidok@t i on vial. To each vial, 3 nL of SolmebiB2(e3102198

wer e added. The sanples were kept at 60 Cin a water
bath set at 30 RPM until the tissue dissolves

(approxi mately 24 hours). THd-vials vvere al l owed to

c d I

?Rl ﬁgﬁﬁﬁg?ﬁl Aﬁlﬁgu (ﬂ%e é&h édendl e%r'n? éﬁftﬂ@glg gggﬁgunt

h@éﬂs&rfh&: ghax @Q@ﬁbrﬁasrmmragamst fide r(a@urgaqnux/mg/cmz/hr) was
Sanpl es were anal yzed usi %thl quid Scintillation

Adeieryningd lqyreql@d@tmgze@@iom e hines pleT P e g permeation profile.
Cé!ﬂ%gf&ﬁ{)jﬁ %@ a%odl:]:t u{) | on Wﬁ%ﬁ% L&o“ﬂ%&% r?ad receptor

pedrfmatththrough the skin as anount per surface area
(mg/c was plotted against tine . Fl ux

( mg/ cn2uaptitagion Q§§ PR P engtratiop YSR? igactive Agr%}s%s of
the |ig§g; le?@(me'cféﬁ nq’fwefeh&)uH%HrfﬁQtsblﬁﬁllﬁfdﬁfdo'uﬁter and the

Cal cul at anounts of e Conpound 1 n various skin
speretrd oﬁxadllcraenem(?ompo@wqcminn eacuskm layeit andrth@feceptor

b Y R A R

apshprendie bEMB kinRf thé SathSla Glab Yein&RAP FanthsARES €6 @éieﬂnﬂne the
each skin | ayer and the receptor conEartrrent

r w@s@m efthe E@nmnm at aofﬂxegdmmdt 4hoygsk thepmopat of
Spa%%ac%%t)é% anc%sa&eté eetd'ea?%4:l]1£seft ﬁlgwﬂl&aé);ﬁﬁ&%tlog r?f (t) e

t Fe- C@mp@unidTBé ammfmt)oé Cotripsnden tmdk(rﬁs%rﬂawfe@)e,serttétbthe
anmount of_ radi O&fthl ty in each | ayer was determ ned

atmountof Compopggfhagdidgief P@ﬂgtr@@ﬁhwrfttvf@ COMEUBANSHiREA hr
;F & HE hm8 nt%ma&gv%omeuﬁ&eeo@éﬂw RAGRe Eﬁe&%@%ﬁae

e anmount of Conpound t hat not penetrate
s tapatsemed grerrpmmnovieCompenrn@4hatpeperatetithe ‘ftnaummmetunolby that

radloactlve ound recaovered.ip,the e

e 0 8 R Sl GrNC it e A S et B T g
SHétﬂily Resieden RO ¥mbiiiof CoffpolfM fhat pé?l'éiratgﬂ ¢hrB@8h the stratum
penetrate to the derms. The anpunt of Conmpound in the

deempwm ane ﬂreee@mneu; duniag sheodfnhr psfiodang vameetained in the dermis

an gt r”ﬂ%eeaqn(;urr“ ¢ @(r)]m%xr)]uendslg it rléngptor compartment represented the

amount of Formula Compound that had penetrated through the stratum corneum,
the epidermis and the dermis during the 24 hr test period.

Samples were treated and analyzed as described above. From the amount
of Compound mean percent of the Compound in samples were calculated based

on total amount of the Compound applied topically.

EXAMPLE 3
Comparison of Flux rates of the Compound in a carrier comprising 63.5%
ethanol: 20% propylene glycol: 8% Cyclopentadecanolide (CPE-215): 7.5%
water (w/w/w/w) compared to a carrier containing 70% ethanol: 30%

propylene glycol (w/w)
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corneum and the epiderms during the 24 hr period and
was retained in the derms |ayer. The anount of

w@Eooneounds i n the receptor conpartnent represenP@mIE2065/002198

anmount of Formul a Conpound that had penetrated through
the stratum corneum the ep| derms and the derm s
during the 24 hr test peri od2-Sanpl es were treated and

an al'y Zﬁ'%)rﬁg'r HesgLip ﬁr% &&QE{ ﬁene@oﬁ? tﬂ)%“ﬂéncgs fo increase

npouhd nean perce I'n sanp
Cﬂhb catk af ﬁdleh’aﬁ@dofahe (bhqioumﬂﬁmughdfumdnsk@ [m:cfhndates of the
plied topica MPLE 3. Co son f Fl ux_ rates
oEomREINgIa FIRAS ST degeIAppackisRE B8 P itiano! :
29&&5&%%@&%6@&3&@m E§z(ﬁ19é‘§ %ﬁhﬁﬁﬁé‘s@@?lﬂeqﬁmm skin was

7.5% wat er w'w) conpared to a carrier
cOA1 &6 mop a?ﬂ%%l—h@ﬁmmm 3 Bé/ppremayblenéthg IGpergioutigdnvghe n

i tom g s ma Eo 8T TeorBRaRH SR o f Cyrier
mﬁ% n h
Conmpoun iR dﬁbq&ﬁ'ﬂgl?dﬁl 1Cydi§ifentadecanbRd@ svaddr t he

in two ferent carriers was determ ned
u€i3ny2Q:Bid - 5% st/ vas) Iwapicpmpaticdn syst em descri bed in

0 71" 0T B RhR B Tyl LR RA B Bmspiopes

Coopuint wis grosly @fhanedde alcarrizn bahpising o ppddtaiiogefhadéd

w v of the Co or in carrjer ris
eeaq%qﬁraqare%%w@éﬁ@r@c; fymulation) &isisg i&g@aﬁ%w%éhatmt er
(88m gs and éxz,arg‘%l Me%é’g/p\’@r m&iRur’y ATB3 @egtamTtli‘rﬁe rd%ﬁH&I & lag

repr in Figure 1 indicate that the skin
pemeedhe tay tohe Sompaulhef thasmgreqtited fernthe fosgoiind to cross the

WPt ITE Ak fu SRR Pormeltp B Ben e nER R e
t BaitlerPREBRUMGMAPRESIe ntefink e respestphasdTETHeUASfitRE A

certain tine, defined as ag tine. The lag tine is a

r €stiipbumf agphied i the refeprice faembiltioh has COOPHLIO06 iig/caP s sThe
the primary barrier _in the skin, the stratum corneum
afiEx pﬁ@ﬁ Csinprayae appliedi B R CAmiST alsP ARMATISNG A @eRfiratips enhancer

C?tﬁin%l.??%%r@%y&? éﬁi&?ﬁ@ﬁe&ﬁéﬁe M@r b 407 khe

npoun Int erence fornmulation was

0 wPQAWY Urs BW/5880.003 g/ERR/hr. Thus, the formulation comprising the

penetration enhancer Cyclopentadecanolide provided a higher flux of the

Compound through layers of the skin than did the reference formulation.

Table 2. Effect of Cyclopentadecanolide on the In Vitro Human Cadaver
Skin Permeation of Compound (0.96% w/v)

Vehicle Mean Percentage of Radioactivity Recovered at
24 Hours (+SD)
Epidermis Dermis Receptor  Surface Total
70:30 %w/w 2.53 0.06 0.05 79.30 81.94
EtOH/PG (1.04) (0.03) (0.06) (5.65) (4.68)
63.5:20:8:7.5 %w/w 8.50 0.61 0.56 84.77 94.43

EtOH/PG/CPE-215/Water (1.92) (0.36) (0.35) (3.98) (2.80)

SD = Standard deviation.
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w@booeoi1046Cy cl opent adecanol i de:

flux of the Conpound applied in a carrier also
conprising a penetration enhancer (ethanol: propyl ene

ww w w) was 0.0530.003 ng/cnm/ hr. Thus, the
formul ation conprising the penetration enhancer
Cycl opent adecanol | de provi de#-a higher flux of the

’
Ogi@ l*r%lrl |vefi n? lIhB u &k@ﬁ‘?%/vﬁjbgrrﬁaﬁed across
Oycl open ﬁil p Ori%‘n 'E‘Wéa vghi “tslygtepbwgh og.yvjthous CPE-
Ski n Per tion of Conmpound (0.96% w' v) Vehicle Mean
Per cent @Qe of Radioactivity Recovered at 24 Hours (SD)

Wat er (63.5: 20: BCTTER0048002198

Epiderm g Derm s Receptor Surface Total 70:30 %W w
2.5%0.Q4 0.05 79.30 81.94 EtOH PG (1.04) (0.03)

(0. ) ('= 65) (4.68) 63.5:20:8:7.5 %/ w 8.50 0.61 0.56
84. 7Y 94:{43 Et OH/ PG CPE-2 15/ Water (1.92) (0. 36)
(0.3) (3.98) (2.80) SD = Standard devi ation. Figure 1.
Cum# ati e anobunt of Conpound (0.96% w v) per neatled
acr &< hdman cadaver skin froma vehicle systemuith

or V\gtﬂ’lout CPE- 215 Time (hr) -- 70:30 _ethanoL -- 8%
w w215 EXAMPLE 4 The Flux obtai ned [when ¥PM was
useg as tlhe penetration enhancer was c able to

t hatS obtdi ned with cycl opent adecanol i as the
pen%rati on enhancer in the Franz | Diffusion Assay
descii bed in Exanple 2 Carri conprising the

Conpound |and either eth propyl ene;g]gu:al-——l—li/l

(60: 20: ZWWIW'\M' or ethgnol: prqgpylene gLycol: 5
Cycl opent adecanol i de: Wat er (63. Ehn?th 7.5 % wWw ww
were prepared by the nethod descri bed in Exanpl e 1.
The flux rate was det B otdSor ° 215

]

EXAMPLE 4
The Flux obtained when IPM was used as the penetration enhancer was
comparable to that obtained with cyclopentadecanolide as the penetration
enhancer in the Franz Cell Diffusion Assay described in Example 2
Carriers comprising the Compound and either ethanol: propylene glycol:
IPM (60:20:20 % w/w/w) or ethanol: propylene glycol:
Cyclopentadecanolide:Water (63.5:20:8:7.5 % w/w/w/w) were prepared by the

method described in Example 1. The flux rate was determined as described in

Example 2. The skin thickness in this study was 0.71-0.96 mm and 0.90-1.04 mm.

Figure 2 represents cumulative amounts of Compound absorbed through
the skin into the receptor at various time points. The flux of the Compound

applied in a carrier comprising ethanol: propylene glycol: IPM (60:20:20 %

wiw/w) was 0.017+0.008 pug/cm2/hr. The flux rate of the Compound applied in a

carrier comprising cyclopentadecanolide (ethanol: propylene glycol:

Cyclopentadecanolide: Water (63.5:20:8:7.5 % w/w/w/w) was 0.022+0.007

ug/cm2/hr. The formulation comprising IPM provided a similar flux of the

30
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Exanpl e 2. The skin thickness in this study was
0.71-0.96 mmand 0.90-1.04 mm Figure 2 represents

wewvsbaimie e anounts of Conpound absor bed t hr oupgtT/iB2605/002198

skin into the receptor at various tine points. The
flux of the Conmpound applied in a carrier conprising
et hanol : propyl ene glycol: 12M (60: 20: 20 % W W W) was

OcRAE A A B s e i i, Cormotnd

ina“carrier co ecanol i de
(@ct@ﬁﬁ)ﬂadeqaﬁ@mellenargidﬁmham&/cI opent adecanol i de:
Wat er 5‘63520875%vv/vv/vv/ 30020007
g/ ¢t Vi Penehati e AmaRquBH Me3RBES 41 sgaRisNR D of te gkig and
S Ilrﬂ‘l% %rc%[ﬁ) ng;arttnt@lpﬁ’ﬁ'aoa% f@ﬁ@&'gf"uﬁl@@@ﬁﬂs 1sq'§prgée9lted in

at | conprising cycl opent adecanolid

p’éarhéd:Batl on enhancer. The penetration of Corrpound
nmeasured in separate |layers of the skin and in the
r' gable3or Effegtaf theNWehield System ConedningTiPMl oo CPH-215 §i2 the

hrs) is repvaseHuasthn Qadafer Skin Pdiahéstion. of Ef dpéurl (0(96%%
Vehi cl e Syghem Contai ning | PM or CPE-215 on the In

| e Mean Percentage o
Recovered at 24 Hou D

Cadaver Ski 9
V}/El)ﬂ \/';E Imgn Meaf P%?ﬂt@%’bﬁia?ﬁ\%ﬂgl%nﬁed&cx%ﬁ R

CHEPPBOTPPA (1. 50) (0. 694 ( 0093 zg@(lgg a0j0 28 8824
99

6BIGHPG/BM. 5 % w 8. 74l )76 0(011§ 79 (3.24) (4.40)
Et OH/ PG CPE- 215/ Water (2.88) (0.16) (0.07) (6.06)

(63.22D:8SD5 %wvandar d de8/7ht i on 0.7 gur e 026 CumiP&6i ve 88.99
ARREPGICPEDTSOoMaer (0. @688)wW W) (0Be) meat @D 7Acr o6.06)man (6.24)

Cenlagandamdikieviatibi.om a Vehi cT e System Cont ai ni ng 1 PM or
CPE- 215 -B% CPE-215 (Set I) -"-20%1PM (Sel | EXAMPLE 5

Figure 2. Cumulative Amount of Compound (0.96% w/w) Permeated
Across Human Cadaver Skin From a Vehicle System Containing
IPM or CPE-215

Cumulative Amount Permeated/cm?
(mcg/cm?)

0 5 10 15 20 25 30
Time (hr)

[—e—8% CPE-215 (Set 1) —#—20% IPM (Set )]




10

15

Ef fect of varying the amount of |IPMon the Skin
Per neati on of Conpound The effect of varying the |evel

wobtookBMoiker t he carrier on the penetration of ther/1B2005/002198

Conmpound was tested according to the method descri bed

in Exanple 2 using 1.03-1.19 mmthick human cadaver

skin. Figure 3 depicts the &l ati ve anount of

Formul a Conpound absor beﬁlxwg the skin into the

receptor at various tinme points. The flux of the

effeaof daﬁ\ﬁﬂg tiechrmourt cf4PM en thoSkinRerf@atibn of Ganplound

propyl ene 1g col: IPM(60:20:20 % w w W) E .

0. 01101 leroef q@ésvfcmyma.the fewd of F%Mlafhet%@w gipghetration of
I I

oo Cfitbobil oS B BRR) it Ao B uee

/ h03 1T&0hm tmck Bifmao caddvet $ih. et 3alepichssh¢ purviilative amount

ettt A e Lt T S SN

gmhl@un% D) (5O AR AiRH $n ReGaBt nsitiid aC&hael:al
60, 20 20 %W w 12.00 1.00 .07 73.00 86.1 EtOH PG I PM

(groﬁﬂ):ne{ Bly561) TRV (612 20:00 94 GYwiwh. vi3)0. 070203 Qi Ahrl ZTH27
4°0.10 75. 24 88.66 Et O PG rPM (0.55) (0.36) (0.03
ﬂwsm the iiowpugbaaphsﬂa%asa@ea@mwﬁ%etm rRsoRylene glycol:

U 3SR

Varyi ng Levels of | PM EXAMPLE 6 Conparison of various
penetrati on enhancers on the penetration of Conpound

SeUBTed. OURRLet P TPV BLvePBR tﬂ@ﬁpvm‘@ unfart C8dBVes SREH
| nvent | ONn lgeq_gpr hghB?(j%%b%hlha (b@@qe ncer S V\Br e tested

Srlilnd The pewé Berogmrags Ol &k gﬁ&s 1 i R sl 74 Hours

the followwng_carriers

Epidermis Dermis Receptor  Surface Total
60:20:20 %ow/w 12.00 1.00 0.07 73.00 86.1
EtOH/PG/IPM (2.30) (0.50) (0.02) (2.10) (1.60)
70:20:10 %ow/w 12.27 1.04 0.10 75.24 88.66
EtOH/PG/IPM (0.55) (0.36) (0.03) (1.81) (1.48)

SD = Standard deviation.



in the assay described in Exanple 2 was exam ned. Wen

t he Conpound was adm nistered in a carrier conprising
wWeEL@slPGAOM (di met hyl isosorbide) (60:30:10 %@T/¥92005/002198

the flux was 0. 0360.0336 ng/cnR/hr. The flux of

Conpound applied in the carrier ethanol: propylene

gl ycol: I PM (50 30: 20 %vv/vv/ vvas 1910 026 nmg/ cntt/ hr.
T, %m gﬁagba mg&gv

007 nyl/c ‘fﬁ"s a X yN %c HBPg ary“‘g
carried odrevels | nst ance, the trend shovvs t hat

formul at i ons corrprl SI ng penet ration enhancers
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cadaver [skin into the receptor when conpared to the

refeerence formul ation. CLAIMS What is claimed is: 1. A

topg caP*fornul ati on conprising (a) an effectiye anmount
B-[[ (BS, 4R) -

3, £di h dr o- 3- hydr oxy- 6- [ ( 3- hydr oxyphenyl ) sul_ konyl ] - 2,

2, & et hyl - 2H -

berﬁzé,pyr an- 4-yl ] oxy] - 2- net hyl - 3(2H) - pyri dédzi none, or a

phag mag utically acceptable salt theree
dergmat o]e i i
forgrul atj on exhibits a flux of sgif
hurgan gadaver skin in a Franz Di

acr 0SS

isat le s hanthreetlmssthe
flux proyi = ] 2. The
t0p| Cal 0 +<CH 1.ruh Sat d

f or mul at‘?on exhl%lts a f‘l ux of §’a| d confound acff‘oss o

human cadaver skin in a Franz Time fp) u5| on cell test that
is at least equal to or gr i ive tinmes the
flux provided by the reference fornmulation. 3. The

topical formulation of claim1 in which said
formul ation exhibits a flux of said conmpound across
human cadaver skin in a Franz Diffusion cell test that

is at |east equal to or GXAMBEE®han ten ti mes t he
flux rovidﬁg b%{the Erefereneforrru ati on
t ey

FISPR O YA YRS SR CRY RS THAY “b‘?w%e“cﬁm&‘l"ﬁu Ens 1,
2Cofipoaindn Whi ch
Several other formulations according to the present invention comprising
penetration enhancers were tested to determine the effect on the penetration of the
Compound. The penetration of Compound (1.86 %w/v) in the following carriers

in the assay described in Example 2 was examined. When the Compound was

administered in a carrier comprising EtOH/PG/DMI (dimethyl isosorbide)

(60:30:10 % w/w), the flux was 0. 036+0.0336 ],Lg/cmzlhr. The flux of Compound
applied in the carrier ethanol: propylene glycol: IPM (50:30:20 % w/w/w) was

19110.026 ug/cmzlhr. The flux of Compound applied in a carrier consisting of
(EtOH/PG/Miglyol 840 (50:30:20 % w/w/w) was 0.11£0. 007 ptg/cmz/hr.

While direct comparisons were not carried out in each instance, the trend
shows that formulations comprising penetration enhancers increased the flux of
the Compound across human cadaver skin into the receptor when compared to the

reference formulation.
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said fornulation is a liquid. 5 The topical
formul ati on according to anyone of clains 1, 2, 3 or 4

w0 moskiwls sai d conmpound is present in the quanedt/1B2065/002198

about 0.5%to about 3 % (wv). 6. The topical

formul ati on according to anyone of clainms 1, 2, 3, or
4 in which said formul ation 35 a al coholic or
aqueous-al cohol i c sol uti Oy A §'he topi cal formulati-on
according to anyone of clai msﬂv{ 2, 3, 4, 5o0r 6in
whi ch said formul ati ons contains from about 10%to

w) of a polyol, from about 50%to about
78@%& ?n(e lsa nonohydr oxy al cohol and from about 1%

to about 30%(vv/vv) of a penetration enhancer. 8. The

topi cal fornul ation accordi ng)sto anéone of cl ains
21 3, Agopigal fgrmylation Gompgisingrakan ftecHyaamarnteh 6d&%§é®s

from ahoyt &9%@/&% AR 33@§&§¢M@nyp§umgpypt P%ﬁh{%ﬁ{ﬁQH-

fromthe roup rstin opyl’ene
di pr op&ohmygthwcyiﬂoxméxmbthmm@IH)quhdazlnCS}ebontayl ene

| ycol et ene erol about
0% { BeBORE 5 ) PRI ARG SRS QRFER acceptable
sel ecéLfed AR B8d ErRIGMLGARRhiBIt: mou%f edid8dpound across
i sopropyl al cohoI and benzyl al cohol and from about 1%

to abbunarBesiayeusin ina Frangdpiéusionicol tashihahiset least eqpably or
f:;/(c:)lmo%rg%te M & OR3 Iesghe%x ov18goolF)g/o§) Ye]fere ce f%t atlgﬁon

ecano I

Ay onEVPoieLich B‘;??"‘é"f%h‘ TT S BT B ARG O o
for Wbia;aid)ébn@/pamaa L&BSs Kihan AR sBR%h 8tFRARADIFWoWkel test
about 20% pro ?/I ene glycol (ww, and (c). about

0% (thatis af deast esppl torpyerestesttean f1\@. tinmscthe Huxprayidedrby the

accor%lfg}gnce%% tF% of clains 1-3 in which said dosage
form I's"a sem -solid dosage formselected fromthe

75 e Rt toateBHoS bR R poRbRATI T AR ARENE 2 nux

Sa' d sOERPEOMDIuRd REBSEMImAN cadReer dkiANh iatFYarRf Didfasioh cBll Rest
to about 3 % w w.
that is at least equal to or greater than ten times the flux provided by the

reference formulation.

4.  The topical formulation according to any one of claims 1, 2, or 3 in which

said formulation is a liquid.

5. The topical formulation according to anyone of claims 1, 2, 3 or 4 in which

said compound is present in the quantity of about 0.5% to about 3 % (w/v).

6.  The topical formulation according to anyone of claims 1, 2, 3, or 4 in which

said formulation is a alcoholic or aqueous-alcoholic solution.

7.  The topical formulation according to anyone of claims 1,2,3,4, 5 or 6 in
which said formulations contains from about 10% to about 25% (w/w) of a
polyol, from about 50% to about 70% (w/w) of a monohydroxy alcohol and

from about 1% to about 30% (w/w) of a penetration enhancer.

8.  The topical formulation according to anyone of claims 1, 2, 3,4, 5,6 or 7, in

which said formulation contains from about 10% to about 25% (w/w) of a
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12. The fornulation according to claim 10 in which
said fornul ati on contains a penetration enhancer in

wo bmsamuwnt of about 1 to 30 %w w. 13. Use of P¢TEB2005/002198

formul ati on of any of clains 1-12 to pronote hair
growmh in a mammal . 14. An article of manufacture
conprising a formul ati on acc®rding to anyone of clains

L2 Bl BT AR BRG] 545

pr oduglycdl phepiy ke gbychRil (3-Butglahdiglycol, polyethylene glycol, and
glycerol, from about 50% to about 70% (w/w) of a monohydroxy alcohol
selected from the group consisting of ethanol, isopropyl alcohol and benzyl
alcohol and from about 1% to about 30% (w/w) of a penetration enhancer
selected from the group consisting of isopropyl myristate,

cyclopentadecanolide, propylene glycol dicaprylate/dicaprate.

9.  The formulation according to anyone of claims 1, 2, 3, 4, 5 or 6 wherein said

formulation comprises

(a). about 60% ethanol (w/w),
(b) about 20% propylene glycol (w/w), and
(c). about 20% (w/w) isopropyl myristate.

10. The formulation according to anyone of claims 1-3 in which said dosage
form is a semi-solid dosage form selected from the group consisting of

cream, gel, ointment, and paste.

11. The formulation according to claim 10 in which said compound is present in

the quantity of about 0.5 to about 3 % w/w.

12. The formulation according to claim 10 in which said formulation contains a

penetration enhancer in the amount of about 1 to 30 % w/w.

13.  Use of the formulation of any of claims 1-12 to promote hair growth in a

mammal.

14. An article of manufacture comprising a formulation according to anyone of
claims 1-12 in which the formulations is packaged for retail distribution

advising the patient how to use the product to promote hair growth.



