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used limit the diffusion of the drug from the dried film into the nail and skin, and

because previous nail lacquer compositions do not contain the optimum balance of
permeation enhancement to deliver the drug to both the nail and surrounding skin in an
amount sufficient for optimal antifungal activity.

Fungal infection of the nails, commonly referred to as onychomycosis,
is most frequently caused by dermatophytes, but can also be caused by molds and
Candida sp. Onychomycosis is predominantly present in toenails rather than
fingernails, in males, and in the elderly. Onychomycosis is most commonly caused by

Trichophyton rubrum (T. rubrum), Trichophyton mentagrophytes (T. mentagrophytes),
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such trad1t10nal water-insoluble, fast drying, film-forming polymers produce high

viscosity nail lacquer compositions and thus limit the mobility and time for active
exchange of the antifungal agent between the film and the nail plate resulting in loss of

treatment efficacy. In some instances, the nail lacquers are suitable only for treatment
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a film-forming amount of a hydrophilic polymer; and

a pharmaceutically acceptable, volatile organic carrier.

In a one-coat type, dual action antifungal nail coat composition, the
organic carrier preferably assists in distributing the drug, i.e., the antifungal agent,

substantially uniformly on contact of the nail coat composition with a fungally
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- thegbinfeeiedof@d bioavailability of antifungal agent, and to minimize further

accessibility of fungal spores from the environment to the infected nail.

The antifungal agent is preferably selected from the group consisting of
allylamine and azole antifungals. The allylamine antimycotic terbinafine, usually as
terbinafine hydrochloride, is particularly preferred. The azole antifungals include
azoles, imidazoles, as well as triazoles.

The hydrophilic polymer may be a film-forming polymer comprising a

vinylpyrrolidone monomer unit, including homopolymers (such as,
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In the drawings,

FIGURE 1 is a graphical representation of terbinafine uptake by human
nail clippings from a selected individual expressed as the concentration of terbinafine
remaining in a terbinafine source solution as a function of time, wherein Solution A
was 10 weight percent terbinafine hydrochloride in anhydrous ethanol, Solution B was
10 weight percent terbinafine hydrochloride in anhydrous ethanol plus 10 weight
percent of polyvinylpyrrolidone (K-30), Solution C was 10 weight percent terbinafine
hydrochloride in anhydrous ethanol plus 0.5 weight percent DDAIP+HC], and Solution
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antifungal agent is effective against fungi known to cause infections of the toenails or
fingernails, as well as surrounding skin, and onychomycosis, in particular. A listing of
antifungal agents, without limitation thereto, may be found, for example, in the
Thirteenth Edition of The Merck Index (2001) under the headings "Antifungal
(Antibiotic)" and "Antifungal (Synthetic)" in the Therapeutic Category and Biological
Activity Index section incorporated herein by reference.

Suitable antifungal agents include, for example allylamines, such as

terbinafine, naftifine and butenafine; and azoles, such as imidadazoles and triazoles,
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The term "terbinafine" as used herein includes the free base form of this
compound as well as chemotherapeutically acceptable acid addition salts thereof.
Suitable salt forms include hydrochloride, hydrogen fumarate or
naphthaline-1,5-disulphonate. For purposes of the present invention, the inorganic
acid salt, terbinafine hydrochloride, is particularly preferred. Terbinafine
hydrochloride is a synthetic antimycotic allylamine related to naftifine, and is the
active ingredient (equivalent to 250 mg base) of a commercial antifungal medication
sold under the name LAMISIL® (Novartis Pharmaceuticals Corporation) formulated in

tablets for oral administration. The preparation of propenylamines, which includes
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acceptable acid addition salts thereof. 20 Suitable

salt fornms include hydrochl oride, hydrogen fumarate or
napht hal i ne- 1, 5- di sul phonat e. For purposes of the

present invention, the inorganic acid salt,

terbi nafi ne hydrochloride, is p&rticularly preferred.
Terbinafine hydrochloride is a synthetic antinycotic
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pol yner “and substantially non-volatile perneation
enhancer can prgicgd type composition is preferab y applied at least once daily, as

needed, and can be re-applied with or without an intervening water rinse.

In a one-coat type of antifungal nail composition, the amount of
antifungal agent present usually is in the range of about 0.1 to about 20 weight percent,
preferably in the range of about 0.5 to about 15 weight percent, and most preferably in
the range of about 1 to about 5 weight percent.

The term "two-coat type antifungal nail composition," as used herein,
refers to a two-part, dual action antifungal nail coat composition formulation, each of
which is sequentially applied, at least once daily. Thus a two-coat type antifungal nail

composition comprises: a first antifungal nail coat composition, which provides a
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efficacy. The fungicidal filmcoat thus remains in
contact with the nail until the nail coat is renobved,
such as by water rinsing or bathing. In this manner,
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particularly preferred second antifungal nail coat composition for a two-coat
composition embodiment preferably comprises terbinafine at a concentration in the
range of about 0.1 to not more than about 10 weight percent, an effective film-forming

amount of a hydrophilic film-forming polymer and a pharmacgutically acceptable,
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terbinafine at a concentration in the range of about

0.5 to about 20 weight percent, 20 nore preferably

about 10 wei ght percent dissolved in a volatile,
pharmaceutical Iy acceptable carrier. The volatile

carrier preferably is an al kardl® -havi ng 2to about 5
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the BYE N esignation "PEMULEN®" (Noveon Inc.) and POLYCARBOPHIL™ (A. H.
Robbins Company, Inc., Richmond, VA), is a polyacrylic acid cross-linked with
divinyl glycol. The PEMULEN?® polymers are copolymers of C,, to Cy, alkyl acrylates
and one or more monomers of acrylic acid, methacrylic acid or one of their simple
esters cross-linked with an allyl ether of sucrose or an allyl ether of pentaerythritol.

There is no limitation on the form (i.e., liquid or powder) of
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preferably, in an amount ranging from about 0.5 weight percent to about 5 weight

percent of the antifungal nail coat composition.

In general, suitable penetration enhancers can be chosen from those
listed above, as well as aliphatic and aromatic alcohols, sulfoxides, fatty acids, fatty
acid esters, polyols, amides, surfactants, terpenes, alkanones, organic acids and
mixtures thereof. See generally Chattaraj, S.C. and Walker, R.B., Penetration
Enhancer Classification, pp.5-20 in Maibach, H.I., and Smith, H.E., (eds.),
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primarily nail penetration enhancers.
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suf fRiftiREHKihON. %'ﬂﬂn@?ﬁerhllaﬂ MRS of atdnSderhl AR Permeatlon En-
antifungal agent.

i fic _amount varies nec
e R oS Bt R Bl P i upical Drug
Spe(ﬂt)eflﬂvf?)y@j)&tktfzﬂ INg@tphage Presb) SIﬁﬁit Bu@maetmlvé ML (19e7).
penetrati on enhancer n an, anmpunt rangi
from about O. rlghlﬁﬂ}élfeﬁwﬁ?}g 3%‘? WH o5 Ligitatien, \ﬁéﬁaﬁﬂg propanol,
per Gatinol, lpax&@xfbl Oliexkuit?, dcddrl, noRh@t dedénol B bdthnol, 2-pentanol benzyl

e o i, SBBY BobhE vt AL 45 g

fr omlc@h@ll,ltmﬁlslylvwajoghlt c@gl alestol, tseeapd @lebhdlDolegl Qkdhol, linolyl
per

P bouicohols TgFr Rleghet ol et kel fitects i AchaP Ty paving 2

t he taabouft §regeblon Aaints can @rovidengdsil finotion dfsepdne beth ,as volatile

sui tabl e netration,enhan S. ca osen from

£ hosares hF PablAtd R 15k frofll BRp S R &l vt alcohol,
ar omphtaoxyethawhodng theslikef axipdedde 4 dudl furmton sf sekeihg Poth as a
aci 0 rfact t erp

al kghlgszag‘lglaﬁ’y n@nakéigt lg c?egme:ﬂ{%% enﬁéﬁ Erﬁrnélgﬂ%hfarrye or*t %%ﬁvf: Pre-
gendeméd a}lccmotstarac@pnol Snat:beramljamwoker R. B.

Penetration [

Mai bach, H. 1. %%QEC %ﬁf"ﬂﬁ@?ﬁi @h&ﬁ%ﬁ 3@’13“&86‘% 5138{4?/%884826
PCT/dgsanedy Balged®, and mirtares thesgpdous Penetrati on

Enhancer s, l (

Byt Kt kin: ﬁb‘?éﬁtty a{ﬁﬁs 1néﬁ99 @al%% %gtaﬁ&c gl8dni& Wproic,
Tr arveplis: fericpmygisive sieatie.i deic Hinoldiadinelesie; canryliGrissynleric,

T. K neolﬁf:ﬂgmg}%' ﬁ'éo%ﬁptaIchR neéﬁﬂﬁm)lc Tth?rféﬁ‘?f?ﬁ%hm@ Nekoli0Rh6R land
Dr ug Iivery Systens, |nterpharm Press, |nc.

Buf fl&stﬁa’@ LS, al“l{"’(ﬂﬂg@ﬂhﬂ@%w tabl e al cohols incl ude,

Wit hout i m tghid fa&%r faaa@ktersaﬁa@m% ro }hlﬁtlﬁﬁﬁjate isopropyl
pent anol , hexanol anol , nonanol decano

2-b dlrlg:pféqloatez Jﬁggmpah@—pecaggqfﬁ yiFOPTenyd myg,qstate isopropyl palmitate,

Ioh e H)@l ycﬁilde@ym eﬁyns%p ethlyi Ecef:hlt& %b@zll ace@h@é: }Hletl%h %@éi@tle; methylvalerate
aury al C 0

cet yhethyl eraﬁwpate § e‘ﬁyly%e%%ﬂat?o ﬁ@w olsfrt%wthYM%% Pnd m1>ﬂ6q69 fhereof.
al c Tughble |pb1§1@1|s %ﬁdﬁde@ir@;@h@ie gemdl rpozyfeﬂlvy@ﬁe *gtyeme @{hylene glycol,

Cor Bsilers r%fceirfns@%%glyaﬁdﬁlarowf?ﬁeg&sﬂ i3Sl prippnediol,

bot ool lerdins ﬁbutﬁx&ﬂfdl ep’en&ﬁddlﬂe Retahéttibl Ané AANES thereof.

The aromatic §u1%%tf am1des8 Hﬁl}&de urea egl n%éthy%cetamde diethyltoluamide,

dimethylformamide, dimethyloctamide, dimethyldecamide, pyrrolidone derivatives,

1-alkyl-4-imidazolin-2-one, cyclic amides, hexamethylenelauramide and its deriva-
tives, diethanolamine, triethanolamine and mixtures thereof. Suitable pyrrolidone
derivatives include 1-methyl-2-pyrrolidone, 2-pyrrolidone, 1-lauryl-2-pyrrolidone,
1-lauryl-4-carboxy-2-pyrrolidone, 1-methyl-4-carboxy-2-pyrrolidone,
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phenoxyet hanol, and the |Iike can provide a dua
function of serving both as a substantially

waamaskasi | e, perneati on enhancer and auxi | i aPgT/US2004/008618

anti-infective. Pre- ferred al cohols are ethanol and
benzyl al cohol. 15 Suitable sulfoxides include

di net hyl sul foxi de (DVMBO), decyl nethyl sul f oxi de, and
m xtures thereof. Suitable fatty aci ds include
valeric hept anoi c, pelargonlc caproi c, capric

uric, nyrlst c, Ste r|c ol e

caphbpm -GasbRR 2Ry rEOldOpR djy aﬁt{zﬂ%@aﬁ@ﬁp @fﬁ?g
neONerameyeylp}IrfdmsﬁdwMLmaﬁyqa@mbmoxy@mﬂampyﬁmme 20
i SO %ggi aci ds. q res thereof. Suitable fatty
aci lgrget ﬁ@F@@@n é%%?88§? %-butyrate, isopropyl
n- h@Xa’iﬁﬂaﬁt—ﬁLethbﬁylﬁfmy]I 2-py1deldxame alﬂehmbtﬁylm(ijlﬁmpfopylpyrrolidone,

t at ro 0

s Ntk Gy RPne BN By Brisligone, B 2 SREY |
ac eNa((Z&xydmityhlxtihyBlZepﬁt(mdonﬁrmhhyﬂlxmmp itieem@dfe Suitatde bydlic amides
sebacat,e, ., et ol eat.e urate a ures
© hoRehre. sl R abm it AR AL ol
pol y@bﬂaylylamygblwptﬂn—z exteh;ﬂfenmesy@;dzymlqheptdmétdmyl ene
gl yg gFrapylger% Ffo}%p%ﬁ%l Ongd?g? gp%mgt@@ogtlg{%gﬁcycloheptana -one,
but hiad leHnnpdlylcmt}é)jzaEWIOhwm%bm dlgeranythzadyxlobexsg-2-one,

t heﬁ %Elfaflggye{ g&@%g%ta%gﬂ nf :falllﬁie% fééa%?elopentan-}one, and mixtures

to ua
d| n’élempff or mam de, di met hyI octam de, dinethyl decam de,

pyrrolidone d 1ﬂa3 ts'uff ants §191ude flmomc suréactants cationic surfactants,
1-al kyl -4-im dazo - one,

hexaereemiy burtesiaatss amp]@;éermrfagtgntgetplle\ﬁaltq aqﬂel§c1th1n Suitable anionic
31 ehRAROLAThARIe ditluft ARARL AR 1AM Mok UiRPmixGESAbreot.
tabl e pyrroli nc

Sui one erivatives
1- netitpple catipyie ﬁ@]fac@p@pﬁemclgd%sqtylmmqg]@ﬂgnmomum bromide,

1-1 &%&éc @flﬁ}éﬂh RivineARen bromide, benzalkonium chloride,
1- Iau;%}F car boxy- 2- pyr.r ol |done

1- n@gt ylmre%rhﬂwogmwmmqed erPyR@niguchlerides 26
PCTgddeeaahé ﬁén%onrum]éilonde hexadecyltrunethylammonlum chloride, and
1- hexyl - 4 car oxg grro i d EF

1- dBEpHeh RS léa?be,@ iR Ectapis agdude

N Cydy @flﬁéséﬂyﬂwkyﬁﬂly(@Qﬂﬂhylene)-poly(oxyiropyl) poly(oxyethylene) block

1 Eg(;{{;’ yﬂzﬁrﬁé{O %ﬁﬁr Doy ers, rolg({_zﬂ(:)t st}?esorbltan esters, polyethylene
1-1 lytmlestérsrmthadeafom aid mzxtmag thekdoloBeitable

TR L RN A ——

est espolyafiers Mclude m’ytdmmwﬂﬂhyw)ﬁt 23 yand adikidceseheregfd Suitable

T beEDED oS Ersmdtio i e PRI AT R iy et

1- g BRITY D)z REGe1 (odieytedrer ZBRIIR 96), PEG-20 oleyl ether (BRIJ® 99) 'and

1 f ar)g_%% 81&%%5?3@%@33 écﬁg?{é/ ?xgl%nezsorbltan esters include the monolaurate

1 ( srwwmgommeommpamawawﬁﬁ 40), thegnenostearate (TWEEN® 60),
the monooleate (TWEEN® 80), and mixtures thereof. Suitable polyethylene glycol
esters of fatty acids include polyoxyethylene (8) monostearate (MYRI® 45),
polyoxyethylene (30) monostearate (MYRJ® 51), the polyoxyethylene (40)

monostearate (MYRJ® 52), and mixtures thereof.
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10 1-(3,7,11-trinet hyl octyl)azacycl ohept an- 2- one,
1- geranyl azacycl ohexan- 2- one,

wa-20r0a#82b azacycl opent an- 2, 5- di one, PCT/US2004/008618

1-farnesyl azacycl opent an- 2-one, and m xtures thereof.
Sui tabl e surfactants i nclude anionic surfactants,
cationic surfactants, nonionic surfactants,
anphoteric surfactants, bile salts and | ecithin.
Suitable anionic 15 surfactani%-include sodi um

| aurate, sodium | auryl sulfate, and m xtures thereof
Sui t abl e cat i Bl e§gppggq1camrgacfaﬁ§|1%gie without lumtatlon thereto,

c et MlxtabdidaHr 6141 BEEMB] doThidepioffl betaine, lauryl betaine, cocobetaine,
| ammoni um

tetradecyltri nzalkonlum
chl §FY Opr%ﬁ& %&ﬁuétﬁﬁnﬁ’eﬁw?@%ﬂ%‘mgﬁﬁﬁw odium
cet éﬂcba/rﬁlblﬂiaéﬁtaim sotjual lat®amphiedeaty| ﬂl@d)diﬁhhadiraﬁmiﬂmdimetate

R e AR S e S

i nClaUﬂﬁmphodlproplonate d1sod1um cocoamphodlproplonate sodium

O Y B YL ) ROl RSB e,

ethaﬂshepmiyoxyethylene sorbltan esters pol yet hyl ene

%luly f glbl :St er SSultable %51& ¥al%|1nc u s%dm%lngloﬂé( tsgdﬁ% aﬂ? BFﬁLrocholic,

a- hgldeadicand Ryshxpohplip atigy, camgl atikiptes iegreqfol y ( oxypr opyl )

pol y(oxyet hy lgﬁﬂfgﬁlg EAIB%Ei ’ g‘ﬁ)il}ﬁtgﬁén% &ﬂﬁﬁeﬂg Sﬁ -enrene,

Pol oxaners 1 ures |
Sui &-gdspimeolp tﬂrgiomyéioh;clamé cetmee,smilegonw qapePiEgBe4 meaihoyd,

e NGEuhd gé&ﬁoo %gzlo chl ég%l;mn@ ige, (@5&1&@ dxidBLyclopentene

(BRm(lm)l &Qifneolansdangﬁlmgmb@ntsh erledfenomsimtnab legeucalyptus oil, and

pol %P?ﬁYr% mél'e%?eSﬁ ::? jll@a[ho?ést Eélﬁdé N%g@ﬁe,tpﬁ‘ %ctalze N- B0 ansa

nmonol aur at e € nmonop

40) N-depmendrignsleesae alNlodeoppeN{-rjdegme, N3gtradesanep r%km@ gegne, and

(TVEENE tBEBof. Qﬁl@abfe orbhtie §0185hi%!’:1ﬁ@é eltr@é&(ﬁl%h&nmc acid, sahcyhc
polyethylene glycol esters_ of aci ds i ncl

ude
pol 3eideysali¢rates@chuhing e %f@br%liyé a(“M?‘RPH glngg):lerlvatlves) tartaric

pol yax et hvik@Ra thet@dr. nonost earate (MYRI(r) 51) t he
polyoxyethylene (40). nonostearate (MYRI(r) and

m xt ures t her@dfefenygs, sesiantgheae- v@fﬂwm@mt@e@s&@w com-

|_ 14p1;%é$ b, f{hca(mi@s gk ﬁmﬁwrsﬁgattﬁed SO} uks1 (@Y fPadakboxylic
imtation ereto aur am

coc B AR BERN HEPHILRGY SRR HE EBRoHAY biegerein, the

lcocﬁfﬁld(l(p @dellayc{cgrcy,g; vArb&yiie estaiti Mexns an yéter ofda (C,-C,,) alcohol
aur t spdl u ocoa sodi u

| TS oay AT B e oo by it bstinted,

di sm@ermmeaoamamnpdkﬂo(ﬂzmlg carboxylieraster means that either the alcohol

COCSRRNOPEaR SNRke. oo SO0V B PRIRNa O AR an

| audrhinb Boiskitinreo pNBIRY, evhertirsRdandR, are each independently a (C,-Cy) alkyl

Cocgr%ﬁﬁ’ h%%&ég%ﬂmangﬁ Qi}[edlgo(%l?%{%fh?/?g}o%ﬂé fate,

Preferred are dodecyl-2-(N,N-dimethylamino) propionate (DDAH‘));
dodecyl-2-(N,N-dimethylamino)-acetate (DDAA); 1-(N,N-dimethylamino)-2-propyl
dodecanoate (DAIPD); 1-(N,N-dimethylamino)-2-propyl myristate (DAIPM);
1-(N,N-dimethylamino)-2-propyl oleate (DAIPO); and pharmaceutically acceptable

acid addition salts thereof.
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and the like. Suitable bile salts include sodi um
chol ate, sodiumsalts of |aurocholic, 10 glycolic and

wdes@awgehel i ¢ aci ds, and m xtures thereof. Sui Pabius2004/008618

terpenes include D-|inonene, a-pinene, p-enrene,
a-terpineol, terpinen-4-ol, carvol, carvone, pul egone,

pi peritone, nenthone, nenthol, geraniol, cyclohexene

oxi de, |inonene oxide, a-pinene oxide, cyclopentene

oxi de, 1, 8-cineole, ylang ylaf§-oil, anise oil
chenopodi um oi |, eucal yptus oil, and 15 m xtures

t hereof . Sui tABPEICHIRY REs{ersed skin pRImepiioneshhanpsr is DDAIP, alone or

ﬁ ?m_t %ﬂﬁﬂ)indﬁoﬁ Wi, auacmafieﬁe@ﬁéatiﬁ)hl'eﬂgﬂﬁ%l nBDAII!get@dﬁi@ alglable
rrdecane adec e, - nNe ecane, n
i xcterots, Lisk (ChEeea D ding Pigtih LasipGes (areahorest, NO)

ci t ParGicalatlyl prefered iRt 1Batadhlogide b PIDAIP (BOIAIPeHCI). The prepara-

o1 y 6T oFhPATh ey piftalhs 8 RGO s Ty iEpSeebSEH u.s. P

t heNepb,112 020\ tpBefikeimkih, esab syl isdhtorpsrated hetead by geference.

i MR R -

car bromyrkeadily available anmpphadsmsaesdribedid Y. Sadae @b, 28053780
addi,tion salt .thereof . sed herein h term" (.C4
o) ohfigidty sah i iRbimot SRR BE{ BbPiegabihe bl ot

of mcrGiktedl Byrewltohol and a (CZ C18) carboxylic acid.
The term "N, [ 7. C8): [ am.h itu "o
reference to I\gh%(t% a% 1%‘1%‘%}5% ag@ ‘% %?P@%rsll%‘éi@?qeg aé%%léa?
meamgibadietial gintibeptict dréhedliksothel can gugrhéns theoaffitdeg of the dual action
car ) i i |- f LG i . .
o R Bl ARl SO MO hR SRDR ingiRte socterigpatc

andpiRyereatives gedh as heegybrloehol, Ipperpxyethar@l)phahdtlysialcghob igdopropynl

Pre r r:

A R R e G B e
30 whenerrpienbCanNeve didneltriiHosisrspetsrtion guleang pati-infective.

1- (N, N-di met hydiiaple ﬁﬁﬁs‘e%ti@ig@ﬁ% linclRAKBANGRL. Eethddl, Ridbropanol),
1- (N, N- di net hyl am no) - 2- propyl nyristate (DAl PM’;

1- (halogeaicRBiamAnLAompe 3. (he o pYiidasiedatriclosmpnppdihe ligak) quaternary
PhagAR6Rii GRldodnBGEE PhAREonidE chloAgd 'cEthﬁ}ri@ﬁﬂLﬁﬁ chloride, and the
t hereof . WD 2004/ 084826 PCT/ US2004/ 0086 -15 A

par{llfeé-ul arly preferred skin perneation enhancer is

DDAI P, al one THose ékilidaanBrienad widltedghize 8lat 845%r! rhé¥e ¥ the foregoing
per eatj on enhancer. Al PHC1 is available from

St efngregients cop sery TRPreAE OeEYNCHAR pj sgah Labor at ori es

(Pi sgah For esA prdfged dullaktibr; vh@tday type @hefihgd nki$ cédd Eomposition
hydr ochl.ori de of. DDAI P (DDAIPHClI). The prepara 5 tion

of PPNPBLEHEPPYESa| | ine acid addition, salts thereof

I s described dnreffecifie fidadicidal amount of an antifungal agent;

a permeation enhancing amount of a substantially non-volatile, perme-
ation enhancer selected from the group consisting of an N,N-di(C,-C,) alkylamino
substituted, (C4-C3) alkyl (C,-C,g) carboxylic ester or pharmaceutically acceptable
acid addition salt thereof, a pharmaceutically acceptable alcohol, and mixtures thereof;

a film-forming amount of a hydrophilic polymer; and

a pharmaceutically acceptable, volatile organic carrier.

Preferably, the one-coat antifungal nail coat composition is a substan-

tially clear formulation.



No. 6,118,020 to Biiyuktinkin, et al., which is
i ncorporated herein by reference. Long chain simlar

warmagssabst i t ut ed, al kyl carboxylic esters caRCDAIS2004/008618
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synthesized fromreadily avail abl e conpounds as

described in U S. Pat. No. 4,980,378 to Wng, et al.,
which is incorporated herein by reference to the

extent that it is not 10 inconsistent herewith. The
term"anti-infective agent"” as” i®2d herein includes a
topical antibacterial, antiseptic, or the |like, that )
can augment thbépr@? '63&1%%) agfion, ARe-cAzh Y Ps Spadiment Ofan“f%ngal nail
ant i doah@ahposidioh co‘mpztisee eﬁm maltcbmaom&ﬂ Weighihasis:

anti bacterial a L. ude bac ost at i

preservatives,? gﬁeﬁa §§e é‘haimm%%: "?ranﬁﬁ%ﬁ%?%q hif#bout 20
phemne¢iphtl p&tcxmth alore prefémht}apyhiﬂ raﬂ.g'z df labg'dt Octolb ML 16, weight percent;

par abe a co art cularly
D e B B el o i e EERAY | (S0 el ikb pur pose
as penetrati on sebdtaniaBy nemwblatrle perrm:ﬁtmt é¢nhencer Eua toab hr@ount in

anti e pag'l g f‘e%%ﬁ{ (?1 ltcpgnoufjfs v@rlmcl(ﬂ l;Percexg’c for n%rg}era%?]y 't 'the range of

i sopropa ogen corit al g conpou
powaﬂ)onfel-tlo abbutll@lvosgln,pelawd the l'i ke); quaternary

22?3 In Ip; m g |o % %l’hn ﬁll%ggulha %lm' fg Eﬁé&?x@é}ﬁg‘a&%ouﬁﬁg the range of about

ski 10.ktb dbout heeight pergent, moe@prgﬁrab@ inlbg raog@oﬁnbomtﬁ 25 tofabout 1

t he aloW gredi ents can serve nore than one
func‘%@%ﬁ%}c‘g el#d;rred dual action, one-coat type

antifungal n alﬂll‘3 rewaindernepwsFing o pharsebodicatsnacoeptable volatile
Conpyy Igz?rf‘?cscargé @[‘px@feﬁ@&: t/bl!t‘ﬂe AR Ch IR 1saamﬂﬁ0a&ﬁalcgpol é)referably

antifungal agent; a perneation enhanm n _
s ubsﬁf&?‘?ﬂﬁ lalanwawv theaengee! abait A fo shontP- 2wRightrgroent, more

sel egteehblyianmd Jaﬁg@crf%&ucsg 'ﬂ@bb%ht ) bgéed%a al\ﬂocdzalr éanﬁp%tl%)welght

al kyl am no substituted, (4 8) al kyl
car bttﬁ‘ﬁlﬁi ic ester or phar maceutl cal |y acceptabl e aC| d

addi tion salt A peii@irly geRhal ﬂﬁ@t@ﬁﬁdll?%ﬁéay d@&l%ﬁb@%&coat type
al coho m xtures .thereof; 30 a

I
ano mqlf@g%aﬂfegtﬁmppqlgo%m?s ongfgtal gomposmon \gelght basis:
g ha ][ mac eut ic a|térb1n@ﬁ1€d&ﬁ&i?ﬁhﬁ;’1d?ﬁﬂe§én:t 1rﬁan@[nﬁﬁ1‘ﬁt fn tB@fahE &6 £ about 0.5
rerer one-coal ant.l a
cong8é G aPeit R etk PREpE e Prarart ly et dhnep P F fiikd fotbouiyveisht
2004/e084626 PCT/ US2004/ 008618 -16 A preferred dual
oat compos ¢ Ty EEREH SEREC IR heBtLiR NegaBBerteb i 0.1 to sbout 25
wei girigltasicsnt, aiotd drefiaghly iagentnderof abowa 0duntabout 10Reight percent;
range of abou%egzy%alg&o?gx%lsjetnt 1211Oan amount in the range of about 0.1 to about
10 weight percent, more preferably in the range of about 0.5 to about 1.5 weight

percent;

polyvinylpyrrolidone present in an amount in the range of about 0.1 to
about 5 weight percent, more preferably in the range of about 0.25 to about 1 weight
percent; and

the remainder being ethanol.

In a two-coat type embodiment utilizing first and second antifungal nail

coat compositions, the second antifungal nail coat composition preferably is formu-



wei ght percent, nore preferably in the range of about
0.5 to about 15 weight percent; 5 nost preferably in

woheodsroasge of about 1 to about 5 wei ght percenPCTAIS2004/008618
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substantially non-vol atil e perneati on enhancer in a
total amount in the range of about 0.1 to about 25
wei ght percent, nore preferably in the range of about
1 to about 10 wei ght percent; a hydrophilic
film-forming polymer in an amddnt in the range of

about (10 0.1 to about 5 \NEI% percent, nore
pr eflaedge thatithe flFpcqabigpesitsd o @g@m@llszlg sybstantalis mere resistant to

vei ghilly RRRAAMNith Hatkr tHAR tHeSFPM R HRh c6QMBFdsBEDSn Benails,
phar maceutl cally accegt abl'e volatile gragam c carrier.

A preferred voPaticHarl gited, PerGorklyPs Suah Actign apfngel nail coat

alf ce&abosmoelfoamﬁbes 1nﬁh£ﬁ1@ﬂér prﬂneaantmgunham Bodt BEMPARPR, on a
or a

50 .to er cent
O claflabmporich ROShTe BroareB e iR lgyn Hgeyend in
on ffhets@&oﬁ\lh aﬁ@iﬁpgzﬂ inkil ecrat whgd"sitlondl;ﬁabl 1ablyAopiotd il #oliy5 weight
preferr |a ual.- acti on ne-caq
P e forpiindie ety STt see b ol RitPagL g Frogt
t ot abmp@ﬂnm&omlpnsasmbogm phasbsweighteoyviafipyreolidone, about 3 parts
ochl sent n unt n..the range of

o obl SRRl g o 4F BnBTR Rhihibuals
preferably i nBashéomn angeo tdst siﬂnd)estusﬂngtlmnabmaﬂ chpmg'sginwvas found

er o P. u i Pt he range .pf
Do et Spfiea B £76% colof b AP bor Qe ddSeloRE P e
i n brage prh grea pririodied aboud onle hayr,adow ach @ coveeygivtiop@beerthe mini-
ben;%lm ﬂhi%ﬂfb%'cof?d’eﬁ§§t% (Bnmgﬁ’ qim%lfnt in the range of

about 0.1 to abou percent, nore
pref erabl y i nfungel infepféan offa tm@u or @nyma@l ragdolr amelBrated or

vei Eféklentm%a?%ehco@%&‘ﬁb@%lr QY\% %dt g&ﬂfod% 9@5%356& BEl

amolint i n the range of about O. about 5 wei ght
percent, nor eApREEEt &me;dualr@cvwm@n@el 5l caplonemposifien ¢ag be

abo%phl:d Y@ﬁxﬁbﬁde a @ﬁfsﬁﬁﬂﬁlly Lﬁ{‘f%rrﬁq}u ddi %%in@%ﬁra fQﬁga'ﬂg susceptlble
et hanol I'n a two-co I ment utrl IZIng I rst

andosidfsied nathend %ﬁm@fﬁm Sﬁm tkssuec@&tm%%e%m qogtest thengwith for a

sec ﬁ%dafﬂat Tebkd @dut 031 Houk ORla HEEBRAThdihdaN tHR Bl %BﬁQbiﬁpbﬁtlon can
for 0848 6, PCT/ US2004/ 008618 - 17

/ | ated s
t ha {qqgwf: F"??P?%‘S‘l’t yd@/pwqge\@t}bwatﬂ r{Q &rimtipls-cpa method the
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wat 'ﬂle Baﬁﬁcoag cont orsftlgg Es p]:rle e&\nﬁ/oa%%heddelﬁosdah}? (rjeg?rpler} o?g%clarlldc’d
sufficient to achieve fungicidal efficacy.

A two-coat type dual action antifungal nail coat composition of this
invention can be applied by the following multiple-coat method.

(1) A first antifungal nail coat composition containing an effective
fungicidal amount of antifungal agent is applied at least once to an infected fingernail
or toenail, and surrounding skin area, to provide an active fungicidal primer coat;

(2) The active fungicidal primer coat is allowed to substantially dry for
about 10 minutes or until the fungicidal primer-coated nail is substantially dry to the

touch; and then



A particularly preferred, two-coat type dual action
antifungal nail coat conposition conprises, in the
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5 total conposition weight basis, about 10 wei ght

percent terbinafine in ethanol, and in the second
antifungal nail coat conposition preferably not nore

than about 5 weight percent terbinafine. A presently
preferred second or depot anti-fldngal nai l coat

conposi tion conprises about 20 parts by weig

pol yvi nyl pyr r & i Thersubstamiglly dry fangieidal W%Pﬁm nail is coated with a
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oenai| or fin i orated or
o o Ot G SR ST O oigs e gt of
as dﬁﬁ,ﬁﬁgdyaglgnbel ow A one-coat type dual action
anti fungal
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MPosi t1 on’ can
t vv| caetlﬁmgah nait ccwt twmmnslt@n preraaed thaifergatien ef av intese] andléxgernal
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s

Oor a perlo . ungl i dal
ef f mMymyﬁosnwmﬂuu atelatiysty @oa Ipeaed ¢fahowirfoiuf weels vanadhieved.

coat conposit T}%‘na‘?lfcoﬁtm ﬁgo%ﬁoﬁs’“ﬁﬁ%}ﬁr@ nplﬂOerRi%P%E’rPi)é Sfdtied to

by the followng nult coat
ant itheamgidly anaronvenignt r@@h?rb siahjashy @mh@g oF ﬁgamg Preferably the

ef f %ﬁﬁﬁe\ﬁ%om B s g@staﬁﬂ?l%ry@(g th@'%dcﬁ"m@lﬁ{ E&'ﬁ)ﬁtm Hé range of
app I ed east once to an infected fi nger nai |

t oerdhpyt 0. Satﬁ@b%rlpauwapaa gosxprafesgblnwithiy apegd aveth%lfange of about

act i€ 1 4boeH Hledminutes, 'd@ﬁé’ndﬁl%eﬁpon {1R)ambft FG/ola¥i® organic carrier
fungi ci dal priner coat is owed to substantially dry

f or Pr&SeMtabout 10 mi nutes or until the fungicidal

pri mer - coat edTRfuhgicRlaShHRSTh A Ho! bklﬁo&ﬁﬁ?ﬂﬂ:ﬁrbﬁded BEetform with
and .t hen, WO 2004/.0 ?&%6 PCT/US 04/ 0086

The &yt ndiciayn fRESER Eprse: ﬁ%rang 6%%9%% é‘iﬂ%ga f eoat
C OatCSprltﬁéhs @f a ﬁMf ta€ e tactidan Qitﬁ'hﬁh&l na’-imbldﬂ&oanosﬂlon may be

€cq cfj vﬁualfy pac ged {r]las&rlnlgr%?tdls&?nnﬁr s%apedo pacf(agegJ Bro 3\.{‘6 coelor coded to
visibly distinguish the first and second compositions from one another to aid the user
in following the therapeutical order of application.

Instructional indicia includes, without limitation, printed media, aural
media, visual aids, electronic media or a combination thereof which inform and
instruct the user. Printed media includes, but is not limited to, labels, pamphlets,
books, flyers and the like. Aural media includes, but is not limited to, tape recordings,

audio compact disks, records, and the like. Visual aids include, but are not limited, to



fungicidal filmcoat thereon for further rel ease of
antifungal agent to the nail. In the initial period of
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action antifungal nail coat conposition, nultiple
applications of the first antifungal nail coat

conposition can be applied, by perform ng sequenti al

steps (1) and (2) at | east twi Qe bef ore perform ng

step (3) to further optimze thé bioavailability of

ant | fu%lc gr% hsaglecf%% moy es Uiﬁ%(ﬁoﬂ ng arfdnhéhliemﬁﬁ&ttﬁogﬁ 1fedFa includes all
pr efer abl ARGET new 10 nai Wt h

i's Jorgis b)lfylef:tr(ﬁfec da"ca $tumamedlnfsaeh e hut riot livgtsd foo dﬁkﬂettehanteractlve
the B4 aeh A cifre TAPHEQ tpod of this invention
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t er bi nafi ne ap fodawingeramples fre infended i illsiraga burat limit, the
coa ?mﬁ% 4pn, that the hydrophilic polymer film

res éecond antifungal nail coat conposition
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barrier menbrane,.aithahGhiciy Iahcgg‘af ngfof ﬁaﬁﬁﬁfaﬂn@ hydrochlonde ina
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r el Avo-gedtyyperiyakachienjaptifagal apid mat pefupOsitinaiead yeshod of this

achijxeton wad\@udid Vitlf PfenG %ﬁﬁé 'tJehél[‘ﬁlc@cfr ﬂngemaﬂ a5:8Altinfection.
i nvention can be applied to theée nail conveni ent

et A8 patigishpyEcipite mmpﬁlglaéf-'l §5glsypwgalm b e linigah sipdy over a

t he eg&p&ﬂﬁ@em@snlon is substantially dry to the
touch wi thin perlod in the range of 20 about

about 10 mi nubeg 2vpptientsereielasied anepser As Bavr})%&%gtq jpvere
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l.atile.or
or S SBR BB bk ey SLOUR i, T SRy
pr 0o e@miyBosid, hyfetiematvdid, And discdlsraidn Weralassesrdd asing the followmg
i ncluded therein for use. The first and second
ant |S? WG48 oat 25 conpositions of a two-coat dual
action, antlf Ongehbmyasdis coat conp03|t| on may be

individually ac r shaped
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limtation, pBrFrt76% sepathtaon ofimediplate30 .nedi a, vi sual

ai ds, el ect rop{k,gcrwuwgsor a conbi nation thereof which
informand instruct the user. Printed nedia.includes,
but is not |ifitabeencoof subkngugl depesphl et s,  books,
flyers and the_ljke ralodRAiR Bl glerg Rut is not
limted to, tapelreél(laﬂgu(r gs, dguo conp %10 di sks,
records, and 2mreS0p kétsw/sf@%elanmf ﬁhﬁé‘#b&éé“al Fgionar e

not limted, §oME2ARMLARASRAG. RETALSRAH008618 - 19

Discoloration

0 = absence of any unusual coloration (white, yellow, etc.) of the nail
plate.

1 = discoloration extending to <50% of the nail plate.

2 = discoloration extending to >50% but <75% of the nail plate.

3 = discoloration extending to >75% of the nail plate.



phot ogr aphs, slides, novies, videos, DVDs, and the
like. Electronic nmedia includes all forns of
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limted to, diskettes, interactive CD ROV,
interactive DVDs, and the like. The foll ow ng exanpl es
are intended to illustrate, but not limt, the 5
present invention. Exanple 1. The prellmnary ef fi cacy
and safety of terbinafine hydroghtoride in a two-coat

type dual action, antifungal nail coat conposition and
net hod of thior FW)@W.%HW@@W@%W@H&‘ WetehonyhorayRosis patients

havi mw&éaqn@ages 3NgE-90 yédren agv¥iR@h haifl 10EREMER T8 &l 1b£>snzsmfthe
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hos pVhalp n@i $15 aC%rhahﬁnelaﬂeds%nydiystws %mwﬂ@s Par obthe ppif plate.
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avi n

to severe, Q c as measured by

Lo e e Shsp R e e O SRR | o)t ¢
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di scql oratj on. hee ent .of .1 o
by peReE Rk Sfveral GRgS S IBSP O D R e e S8 8 P gbfgine). in o
t he Wath glebsgversd afith arpatri chsisfor Dhlioure. nmghsm&rosﬁom was used for the
abse ce ,of separation of .nai |ate fromnai

chosu B RERER 108 Al e RorsGey'eE hEG g masgipe side
se p adndtal comerslip was dppfibdit Bhe préparatiod 5845 straﬂad aircfmﬂiy af lon,qjdwer
P o SRS b B RS R e s of o
r egi width. Z5 112 presef@®f lhuphas Mﬁm@@ﬁmglmhom vith the 40x objective,
subutﬂg% reglﬁglsgl[&ged % posﬁlé% t hi ckeni ng of the

subungual Te SCol'Grati on 0 = absence of any
unusual col or d&ungal colire ves cgne¢d @wusmg the)stapflard femltyra inledium,

oL o Sppiuds ) GEQSE SEAGR, R ENCLAL0L R Aler R ). nos
s75%edicallydmpetint Bingi e ercyeacacsih on s orltuesanedidtinyer an

tP?:T/> 8208 % %Og)g%g'aﬁo& hah&urs WRLRAOK R824 temperature of about

The criteria for exclusion from the study were: onychomycosis caused
by molds (Candida sp.); hypersensitivity to terbinafine; abnormal liver function (twice
the upper limit value); receipt of topical treatment within 2 weeks or oral treatment
within two months; concurrent treatment with H-blockers, antacid,
rifampin, phenobarbital, phenytoin, carbamazepine, terfenadine (e.g. SELDANE™) or
digoxin; use of any investigational drugs with one month; psoriasis or history of
psoriasis; serious concurrent disease that might influence the trial; and pregnant
women or nursing mothers.

Twenty patients (six females, 14 males) between the ages of 35-59
years, with an average age of 46 years, met the inclusion criteria. Of these 20 subjects,
17 completed 12 weeks of treatment. At the start of the study, the extent of
onychomycosis was assessed as mild (i.e., s<40% infected nail) for 15%, and as severe
(i.e., >40% infected nail) for the remaining 85% of the 20 patients. Of the 20 patients,
45% of the patients had separation of nail plate; 45% had hyperkeratosis; and 10% had

discoloration.
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the whole nail surface that included any destroyed or

m ssing part of the nail plate. Onychomycosis of the
finger nail or toenail was confirmed as follows by KOH

5 staining mcroscopi c exam nati on and fungal culture.

The nail plate and hard debris %ere softened by

| eaving the fragments, _along wth several drops

pot assi um hydr b ryenary %W%@W%@M Folegiral sute baﬁeﬁl of achiev-
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10%theéitlfeet.

The patients were instructed to first apply Solution A with the brush, let
Solution A dry, and then apply Solution B with the brush and let Solution B dry.
There were no limitations to avoid wetting or washing their feet. The coating was easy
to wash off before re-applying the dual action antifungal nail coat composition. The
patients were instructed that, after washing off the coating, the patient re-apply the

antifungal nail coat composition right away. The doctors encouraged the patients to



di scol oration. WD 2004/ 084826 PCT/ US2004/008618 -21
The primary efficacy criteria were nycol ogical cure

woasmbsere achi ev- ing a negative KOH stai ni ng PCT/US2004/008618

10

15

20

25

30

m croscopi ¢ exam nation and a negative fungal culture.
The secondary efficacy criteria were the physicians's
assessnent of the nycol ogi cal cure and clini cal

ef fi cacy. CI i nical efficacy eval uati on was assessed as

5 follows: "Ceared" (i.e., no%%gns of nycosis,

wi t hout re u nall deformty, eqwre for
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each boakEffivacyand i derdtifié¥%as "A and™B'. Boftle 529

"A" contained terbinafine hydrochloride 10%

(wei ght/weight) in ethanol. Bottle "B" contained 20

parts by 20 vvaisghQWIptml Tabienly bpsed oo thecrssresedrRymge in nail involvement,
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Sol Lﬁnb’@??nﬂcﬁﬁlf pereadpr ush, let  Solution A dry, and
then apply Solution B W|th t hgaleash and | et Sol uti on
B dry. 30 There were no limtations to avoid wetting

or washi ng their M@aglh. The Maatii Ng Wasi/alYy Month 3
Onychomycosi ~ Patients % Patients % Patients % Patients %
S
Evaluated 20 100 18 100 17 100 17 100
Mild (s40%) 3 15 4 22.2 4 23.5 6 35.3

Severe (240%) 17 85 14 77.8 13 76.5 11 64.7
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to wash of f before re-applying the dual action
antifungal nail coat conposition. The patients were

wonsdroseed t hat, after washing off the coati ngCTHIS2004/008618

patient re-apply the antifungal nail coat conposition
ri ght away. The doctors encouraged the patients to WO
2004/ 084826 PCT/ US2004/ 008618 -22 use the antifungal
nail coat conposition on a dally basis, especially for
the first nonth. The efficacyZ’based on primary

efficacy (nycological cure), clinical efficacy
(appear ance &InePRECI ayipg | Thild Anyshomyspsinand o F§‘F1§‘H§avmg

an d's@&é@tdﬂ?&b my3bds weleghdgld af iHo%fg?/méﬂlﬁ@nt instbfement at the end
ev I Ca

nycologlca aluation and clin eval uation
assUdRGBHE SOk the end of the first, second and

t hi rg g}ont 2 %jburi{ng emesm@measa |tl@éjpdrt]1§r:1):£§ ump algded Ndiddtkdn
a e n nt at | ent
Pat‘i”‘@ﬁle thegatients Wge@/%es igalwgb Y ESh aNtE & A 3 41/680 gdyerse
]é??eveﬁﬂs ﬂ%galrgﬁfrgdd(fg(ﬁ)é}é of ﬁlgggtée?ixtsddlmﬁg %e&ﬁlc@f pefibd.ni cal
I cacy | C
5 ar ol 0o 3 HaRgmasdin he neil groth akgima. RS pHbeportedly
ass@ewe domlhamg@ at mmtelofsmmilwxﬁetenat(mm)cahﬂmgle (0.112stb @rlgz mm

of f nf d

of £1 {0 ePRe et PPi° Raeranrd Ry a Bl eug vl iy e e
o dedscarieed gyiizedrpiraothe dpéed blﬁamkgdivyh dlffpns dwﬁ\daﬁ:ﬂ 1rﬁim\dduals as well as
"cl eared") ,.at the h n ry

rorfieh ey (Bl Befhe ok NG by o3 B AP pa

r egﬁmrdérw midyme@é)ltlAss mzmsﬁt ithe rat@lolf gro@th.t Renspuuyb@lpgicd] evalua-
by iy ek Sl AE5S B MY R E%FRea to best predic
Sl dutumtdilntchl afficavmnhe @iﬁcaCbr@fﬂ@ttwdyﬂogténbwal aotign antifungal
CONBHHaBblon HRaIGH ok Ral 8963 RBERRGH B8 iy o
o mﬂlwralmg/bmqlnomymmq{ vgﬂﬂr@wly@hmmosu Patients %

Paty %@7 % Patients % Patients % s Evaluated 20 100

18 100 100 17 100 Mld (s40% 3 15 4 22.2 4 23.5 6
35.3 30 Sevdte upizkgofaniifungsl apantpy agail subplals wap egajugted in

vitro using human nail clippings collected from one individual. The nail clippings
were cleaned and extracted with anhydrous ethyl alcohol for several days before
applying the antifungal agent, terbinafine hydrochloride.

About 15 mL of four antifungal containing solutions each were
prepared comprising the following indicated amount, on a total composition volume
basis, terbinafine hydrochloride, volatile organic carrier (ethanol), film-forming
hydrophilic polymer (polyvinylpyrrolidone (PVP)), or penetration enhancer
dodecyl-2-(N,N-dimethylamino) isopropionate hydrochloride (DDAIP-HCI)).

Solution A. 10 weight percent terbinafine hydrochloride in anhydrous
ethyl alcohol.

Solution B. 10 weight percent terbinafine hydrochloride and 10
weight percent PVP (KOLLIDONP® 30, BASF) in anhydrous ethy! alcohol.

Solution C. 10 weight percent terbinafine hydrochloride and 0.5
weight percent DDAIP+HCI in anhydrous ethyl alcohol.
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significant inprovenent at the end of the third
month. During the study period, the patients also
mai ntained a diary from 5 which the patient's
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technique described above. The amount of terbinafine hydrochloride initially
released from the nail, based on release measurements over a period of about 48
hours, was greater from nail treated with Solution A, than from nail treated with
S(glution B, C,orD. Asshown graphically in FIGURE 2, the amount of terbinafine
hydrochloride retained in the nail reached equilibrium in a period of about 10 hours.

The order of efficacy of treatment was Solution D>Solution C>Solution B>Solution
A.
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Tabl e 3 | NGREDI ENT WEI GHT PERCENT UA (WLQ LM O

TerbinafineHO 1 5 10 1 1 5 DDAIPHC1 0.5 0.5 0.5 2.5
WO 260Rg4d28P 0.5 0.5 0.5 0.5 0.5 Benzyl al cohoPCOURZ004/008618
0.75 0.75 0.75 0.75 Ethanol to 100%q.s. g.s. (.Ss.

q.s.

g.S. Qg.Ss. = quantity sufficient 10 Exanple 5:

This exanple illustrates, in a recogni zed gui nea pig
nodel of dernmat ophytosis caused by Tri chophyton
ment agr ophytes (T. nentagrophyt®s) (ATCC 24953), the
in vivo clinical and fungicidal efficacy of one-coat
type dual 15 action, antifungbledhi| coat conpositions

contai ni ng varyi ng anouptishioferdsf Riopafdhne
hydrochl ori de and of penetration enhancer, DDAI PHCI .

Ten caypu>itiun WeTe —prepared mavj ng the amoumnt]s
indicated in Table 4. WD|2004/084826 PCT/ US2004/ Q 18
- 27 Talp! el gﬁ?er?ﬁE%rtzDISﬁgl)r'ggﬁeni)ﬁDa Zéf{ Qﬁgan‘gl to
Ter bi nafine DDAl PHACIPVP| Renzyl Ftlh i rlegkal | gB00%
Al cohol 16Q% 5(A) Nbane NoneNBad 0.|750G.s| dgontjrolg.s.
5(B) hbn@oﬂnﬁ)O.S 0.75 qgq./s. 5(C 1 None (0.5 0.7 q.s.
10 5(Oy—5Nete—Pp—5075g—s—5S{E—10Nome18-—5-0-75
q.s. [B(F¥B) 0. 0Neng, 75 q. 05 5(@ 952,45 0% 0.|75 95
g-s. PR 5 P-5 G 75 4.5 o 0.5 0.75 q.5.
5(D) 5 None 0.5 0.75 q.s.
5(E) 10 None 0.5 0.75 q.s.
5(F) 1 0.5 0.5 0.75 g.s.
5(G) 1 2.5 0.5 0.75 q.s.
5(H) 1 5 0.5 0.75 q.s.
5(I) 5 0.5 0.5 0.75 q.s.
5(0) 10 0.5 0.5 0.75 q.s.

The procedures of the in vivo evaluation protocol used were in
compliance with the Animal Welfare Act, the Guide for the Care and Use of Labora-
tory Animals, and the Office of Laboratory Animal Welfare. The protocol also was
approved by the Institutional Animal Care and Use Committee (IACUC), and the
IACUC Guidelines were followed. The evaluation was carried out at the Center for
Medical Mycology and Mycology Reference Laboratory of Case Western Reserve
University, Cleveland, OH.

Male albino Guinea-Pigs Harlan-Sprague-Dawley (San Diego, CA)
having a body weight of about 400 to about 450 grams were acclimated for a mini-
mum of five days prior to use. The environmental controls for the animal room were
set to maintain a temperature in the range of about 16 to about 22 °C, a relative
humidity in the range of about 30 to about 70%, and a 12 hour light/12 hour dark
cycle. Guinea pigs are naturally susceptible to dermatophyte infection and need no

special manipulation, such as immunosuppression.
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mL/application of one of the selected nail coat compositions, S(A-J), listed in Table 4.
Three days after completion of the seven-day test period, mycological and clinical
efficacy was examined.

Mycological efficacy was examined by removing hair samples with a
sterile forceps from four quadrants, (10 representative hairs per quadrant). The hair
samples were planted in a corresponding quadrant on a Potato Dextrose Agar plate
and incubated at a temperature of about 30 °C for about two days. Following the two-
day incubation ;;eriod, the fungal growth at the hair root was examined under a
stereo-microscope. The effectiveness of a test composition in reducing the number of

mycologically positive hair samples per treated animal group was expressed as
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t r edosdindir¢adilp vmibddacerated or scaly skin. Substantially similar lesions were
noted in the Group 1 guinea pigs treated with the placebo, Ex. 5(A), and the Group 2
guinea pigs treated with the drug-free composition, Ex. 5(B). All of the terbinafine-
containing compositions, Exs. 5(C-J) had clinical efficacy, based on an improved
appearance of the skin as demonstrated by healthier skin and regrowth of hair in the
Groups 3-10 guinea pigs compared to that of guinea pigs treated with the placebo

(vehicle) control and drug-free composition, Exs. 5(A-B). Clinical efficacy was
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AR o RIS PR 3 g

5(A)Plat&ﬁ iRB a8Bup 2 guinea pigs treated vvlth t he

drug-free conpagddised (1, BXandiBlvere ¥k fi8hn Ho‘i‘& hoof keratin to a
terbj nafi ne 30 cont ai nlbgg%@ nposi ti ons, CJ

had thickaesgizy th ee\:apg%gﬁgbou dbaw 1gnill uﬁﬁqeb(y@g) (Dlgc I); a? thickness in
appeng ﬁﬁg@oﬂﬁboﬁﬂel fokdbButaSs ﬁlﬂf@iﬁ I‘I)aﬁl@cﬂthmkn&@% thRir&ige of about

skln nd re h of hal ui nea

pi gs-B3aY etRB (Rt s Hoa Ths @%e SeanncpIa i of ach disc
pl aceRQoated ®ith Maeéhne ebreRint SePagdrofthel dnfl ung AINPES Hiringgar

Exs |caI ffl cac was WD 2004/ 084826

PCT /dll.ésﬂfﬁ‘lgv@b‘é garkcavingt cffﬁel HPI¥R at a drug

cE:)g R :: g ntration Iroéneahﬂugimﬂasw Fhluation BXee 55,{)513]21’()3 agfifingdl c@at
pene t ancer congentration of. a

ey SREBERE LA, B SO B oos Rtk Gop it syl 0.5

contmegiinl,and il mg’/mamnmglti dsfeerbﬁnraﬁhdr l@tdr@ﬂhlcﬁfdib am dﬁtet}g@smlfemie

did benefi ci.al Crease

ol i AB@@EO) \clla %xgﬁnggfl%{ap f%tgloélr%as ﬁplﬁﬁléo etﬁwoseglﬁfce of each
sur \selﬁctaq];hmf idise|(5 IhexdclIBathe aintrfmgahy-ca,ned fan¢ othe hmfshsc was

0L S5 Sy AR BRI O RSt o

Thi <. exadorgtophytes Qfs’ﬁ@%ﬁ%B) at a\qomemtralhml Eer Xaah lahd ingutmfed for a

a o'f)%fi&?@f ab%MPe?ght hours. The zone of inhibition (diameter of area remaining clear,
i.e., lacking growth) was then measured in millimeters (mm).

- The results showed that, at all concentrations of terbinafine hydrochlo-

ride, diffusion took place through the hoof and that the permeate retained bioactivity.
The measured zones of inhibition were generally inversely proportional in diameter to
the thickness of the hoof disc. Hoof disc II having a thickness in the range of about

1.1 to about 1.5 mm is judged similar to the thickness of human nails.
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10 dual action, antifungal nail coat conposition
contai ni ng terbinafine hydrochl oride through hard
hoof keratin nodel (ROTAS2004/008618

hoof) and an agar plate diffusion assay. Three discs,

(I, 1I'l, and I'l'l) were cut from horse hoof keratin to a
t hi ckness in the range of about 0.5 to about 1
millimeter (m) (Disc I); athlqknessin 15 the range

of about 1.1 to about 1.5 mﬂ( sc 11); and thickness
|n ?1 e of about 1.6 to about 2 mllinmeter (nm
* The side edges and one face of each disc
vvas coat ed Wi This \i’ﬂﬁﬁile sienulapespihesimidal seeyd a@ﬁe-@f)atttﬁﬁ dual action,

t f dr u di f f

et e e ke ot ris 2R et Bt Yo R S et desoribes
assayEmtqileléI i on, t hr ee separate antifungal coat 20
fgls gtelt:?ln\slel y ?%é geleta %roc%ig}d fo nfn%l%r g@lamg;g r%;Ise is a5 gollfws The
ng/ tibrsahoefiis slenfed tamd b'asiaﬂ thres tfrmw\mﬂhbldfard 8edtions of horse hoof
di ngt

I():Tgx }é%gvﬂngésl&gésdcﬁ abW%rhcrEﬁg@rs%% év.{t g%}gglg? gglgotg rl?lade and are
sel ewnﬁziadlﬂmfcefutqstias(mg( [pdividyal ém@f settions afftthen coated with a selected nail
a Intal((::géci %?%bé%tﬁ(?ﬂo&hﬁ%lﬁiﬁg rz]lf?lfaulgt:%? t«%?aﬁéﬁrge' rogﬁl\%ri{i%] Qrgﬂ)enetration
| awenlgicershpwi & Cenpgséions iMA b OQBabre 5rand tefhigreoplagitveith the nail

AT
I( nc E@t%&%ﬁ?%tg&%a Fbr gé’tlﬂgag'ﬂ&ﬁ %E%%g% Qf; ho? o%g%resﬂﬁﬁ%ﬂg contacted
of  ivithi amomrwmebltpaln@ltn@ﬂ l@ﬂuqrmzéﬁﬂf erinfrgning tbarsynthetlc
( mﬂanuﬁlﬁ%éﬂ ddo mvva%) T4gs T&Q REAOPARS EfiohdbrOlHeh B! ficd on an

at al concentrati o
of  eislaiasicel Viijel ¢ Qfﬂomriaésusmmmﬁ gn’"?’@‘@%%ﬁl)ﬁ@éATCC

thr ngﬁ)ta{"@cchfé@l{traﬁag of hgt10t, rllﬁd RRUPBRE Brh %Eﬁdcf@qbout four days at

bi oactivity. measured zones of inhibition were
geneértanpsyathinag @é@ﬂtQS propBe EenseAinhibitien wasther megsufade

t hi ckness of the hoof disc. Hagfeglisc Il having a
t hi ckness in the range of about 1.1 to about 1.5 nm
is judged simlar tot rrannalls WO
2004/ p84826 7 US200471008618 - J1- i:xa e 7.
exanp| e_si mul ptE& e ¢linj cal usle off a @ﬁ'@ylcoatmﬁy"b@
dual qr‘ﬁxf‘“ﬂl?]'? i fungagl DRAIHHE ) pﬂ)mq( Slephol n 1JR0%
human nai(J\;s usi ng it he hor sewkoof |nodel desmvs bgd
Exanpe—6: The—gemergt—procedurfefor—srmotat g
clinigal 7(E)se s a® foll owsNOﬂFhe hoPsSe hoof73 s [cl eghed
and wash t hy ee nes Quf far ectli o of{ hogse
hoof 8) i about 1{9§ m r‘ré]\?rse-t-em—ég:‘-e—
cut upi ngpan Arbort bl ade andsare | stogril|i zeds by qs.
aut ocfaving—frdrvidual—hoof—sections—anfe tiemcoated
with A sBFected ndil 25 0.5 0.75 qs.
7(F) 1 5 0.5 0.75 q.s.
7(G) 5 0.5 0.5 0.75 qs.
7(H) 10 0.5 0.5 0.75 qs.

7(1)

Comparative PENLAC™ Nail Lacquer Solution Topical Solution 8%

Note: Ex. 7(I) contains 80 mg ciclopirox in a solution base consisting of ethyl acetate,
NF; and butyl monoester of poly[methylvinylether/maleic acid] in isopropy! alcohol
(Dermik Laboratories, Inc.).-



coat conposition containing the amount of terbinafine
hydr ochl ori de and penetrati on 10 enhancer shown in

wGCaopasisons 7(A-H) of Table 5, and left in cearaskoo4/008618
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with the nail coat conposition. For conparison,
sections of horse hoof are simlarly contacted wth a
commercial topical nail |acquer, PENLACTM cont ai ni ng

the synthetic antifungal, ciclopirox, (Ex. 7(1)). The
treated hoof sections are then-&ach placed on an agar

pl ate seeded with a | awm of conidial suspension of T.
nment agr ophytes (ATCC 15 24953) at a concentration of 5

X 10&xamgple8f ncubat ed for a period of about four days

al a tenper atyie,of RBA 35S

i nhi bi tion wag%% gn ﬂeasufgg ﬁgﬁﬂﬁ%ﬁaﬂﬁnﬁfﬁsnecmnqmedum
| ngrastem patifiagd nail £9ah eorprgsitioBs penjdiniag rtmh:@aﬁnednydmhlonde and, as
Ex argy fetifdon PR @H%D%@P}f&l Qﬂttiafégoé?r % §9t

0. 75rlapd S orl( B) " None 0. ;@% > 7 h%d%ﬁﬂfopgy%

0. 75" rtfhgpywnﬂ(lqia) urn, (76 rsbrem%s nepeﬁara@s §f the gerpamphyte L réshopleyton

0 75néilz z ph}/(e': BT 17165!1‘6% %)hgte?ﬁalﬁl ten stra?ﬁs@f tl@e %a& Evidd-afPcans

Conpar ati ve
PENL ‘Fﬁ?i Lacquer Solutlon Toplcal Sol ution 8% 30

Note: Ex. 7(lI NaﬂQBit%bﬁ*@os%@orﬁ!&oﬁhﬁir@ﬂérb%ﬂh@hﬂir%’ldﬁd‘eOE‘xs

bas sti of, eth NF; and I
ronaEal gfé)oﬂn%%r‘g fief |°ﬁ‘ﬁ @5 FisFe mawaé?dchaa&g& e ppounts shown
I Sofifi Tpylk 6ahé ahiglcidal EXEcaiykc oh‘@bﬂéﬂ abohdt Bt of aﬂé‘orﬂmerm composi-

cxakSTet PRLPPA A e igee podfon Eomea sy ugon EV Contaning

one-ctbgtirokype dual action, antifungal nail coat

composi tions cont ai ni ng terbLF i he hydrochl ori de and,

as 5 a penetration enhancer, PHCl, against three

stralns of the dernatoﬁﬂ&ﬁhtﬁﬁm&MQ@xm trubrum (T.

r ubr uFR—RAE—St+arsTef—the—dermatophyte

Tri chpBhympla | Fehinafieo ) iYRAEP-HTI e RVRgr B¢z es)) Bthard to

ten strains of HChe yeadt Candi da [alUSPcanAlcohol 100%
8(A) 1 None 0.5 0.75 q.S.
8(B) 1 0.5 0.5 0.75 q.s.
8(C) " None 0.5 0.5 0.75 q.s.
8(D) Comparative PENLAC™ Nail Lacquer Solution Topical

Solution 8%

Note: Ex. 8(D) contains 80 mg ciclopirox in a solution base consisting of ethyl acetate,
NF; and butyl monoester of poly[methylvinylether/maleic acid]
in isopropyl alcohol (Dermik Laboratories, Inc.).
Fungicidal efficacy, based on minimum inhibitory concentration
(MIC) and minimum fungicidal concentration (MFC) of the drug, was evaluated
using a broth microdilution assay, as well as an agar diffusion plate assay, measuring
the zones of inhibition.
The broth microdilution method was a modification of a NCCLS M38-
A standard method for the susceptibility testing of conidium-forming filamentous
fungi of the National Committee for Clinical Laboratory Standards (NCCLS). The
modified method was developed at the Center for Medical Mycology, University



(C. albicans). Nail coat conpositions containing
t er bi nafi ne hydrochl ori de, Exs. 10 8(A), 8(B), and

wdnog/Bseee control, Ex. 8(C) were prepared havpagushm4/008618
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anounts shown in Table 6 and fungicidal efficacy
conpared agai nst that of a conmmercial conposi- tion,

Ex. 8(D): PENLACTM Nai |l Lacquer Sol ution Topi cal

Solution 8% (Containing ciclopirox). Table 6 15

Wei ght Percent Ingredi ent ExanpBz- Ter bi naf i ne DDAl PHC1
PVP, Benzyl Ethanol to HCO USP Al cohol 100% 8(A) 1
NoneHospial o7 Slayelgnd, C8¢vB)and, QH Sbagedborthg Hethod desdBip) in Jessup, ez

None, O »
0 BTt AL A AL E st o
8( D) IndemesCoridigbGraytle prd Byslyaginn phHSuscepsibility oAChHnisd Iso-

c OnShéE "mr&fz oﬁbbfyzkazé\%io%&o?? 64@“3@4 %Bbféheﬁf‘ag QfeSAfLrican
of poyITEtll\%FVIH t her/ ma IC aCI I'n 1 sopr

al cotrstety fos Mirtebiokey (3009, tea disqlprares. of “@EhFB{EmlgP@‘p@rated herein by

ef f i eRgdhce. PBERA 0R B nililidcAALthMNbAThd &?Vodﬁ&ﬁﬁi@ﬁ&f 18k hfdBified method
(M QG and m nimum fungijci.dal ‘concenfration

{ e Tar Gaa e oat st ipptigiep e Hogitst AeHiosabam Farehdgpent to the

as s ayccas MEd-J sesidaf hadiiden ﬁfd‘gﬁ%b‘&l QRe gigailﬂh%d@%e'iﬁ%ﬁﬁs described
I DITI ON. e ro

st&gq the zones of in
cr W-uti on met hod was a nodification of a NCCLS
I\/B8 A st andamirmgbpode fkelatct he sﬁlbtﬁlﬂﬁﬂ%ﬂ loBrol Pditato D@ﬁﬁrm gxgar

o CPATLSEIDS harentous, LGk ol LI AL Q0P o
The 5 daydiof el goed tunitisksm isiproaheper rabrubtisoléienie f'sulfc@[tured onto
e AL By SRR IR BAR SR proucion A
C ewabmensipn Q’-{;onl[lhesmcttqme $ahiee ivathdie dygestityr s%ﬁmigmhe colony surface
e S TAOLELANERls SUBAFIE LIS plE dacl
Co niminates @dtive horadid issvoahted tsiog a bémSysamger BVorking soipensions of

rUé)ﬁl? %AZ}?%BICB 1%? ﬁ‘xslrg)rép%ﬁﬁﬂl]&ﬁ D%co Iiagi';}“atonesﬁrn?elgi u?n 8% final
concentration of 1 to 3 X 10° CFU/ml Yeast controls are subcultured onto PDA and
incubated at a temperature of about 35 °C for about 48 hours. Yeast inocula are
prepared to a final concentration of 0.5 to 2.5 X 10* CFU/ml. For MIC assay, each
drug concentration well and growth control well is inoculated with 100 microliters of
cell suspension, and the final volume in each microtiter well is 200 microliters. The
dermatophyte plates are incubated at a temperature of about 35 °C for 4 days (yeast
controls for 48 hours). Plates are examined visually for 50% and 80% growth
inhibition as compared to the growth control, and MIC results are recorded in
micrograms (pg)/ml. The MIC endpoint is generally defined as the lowest concentra-
tion that inhibited 80% of fungal growth as compared to the growth control. To
perform the MFC assay, 100 pul is removed from each microtiter well without visible
growth and subcultured onto Potato Dextrose Agar plates. The lowest concentration
to produce <1-2 colonies is considered the MFC. (Inoculum removed from the

microtiter wells is streaked for isolation - there are no zones of inhibition).
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nodi fied nethod for testing dermatophytes, adoption
of the nodified nethod as an anmendnent to the NCCLS
M38- A standard has been proposed. The nodified nethod
is described below 10 Der mat ogélgyte i sol ates are
subcul tured onto Potato DextroSe Agar (PDA) and

i ncubat ed at t ture for.a period
of Cabout 4t o FSbERPTGAHAL a epf Aition Topsstpr FuRirq i wells
i's pwislhlBEDH.1084 as thidiuwent. STheMES aasag ispfouhtdibesibonitizing the
cere t I ead of PDA in order to

ndu@!a c%ig%vge‘?@f)o a‘%‘gi‘?ﬁ% A suspension of conidia in
st erile sali neFor thermgataliffiysigeassdyy thewtinbirdiged imecujmin@tﬁyomdm is

surf S |on

i e bl GO ElRR MUERBHIRGIAGER: by gt are
t he themewiinio |th§ agaLanddle tgsticaappesitiemis pyt lo’tmhewells\/mdlaﬂlng'ed to
susp : 1.
T604 [Ty T s ik UG 16 A ALERY Aol & iy nfiblton ., ara
C 0N ISRt c@wr dacking gsogth¥on ¢i® sofeyerf theydaist measnted ah millimeters
are @HQ)C d onto PDA and incubated at a

t enper at%{%ﬁel&glf? about 35 C for about 48 hours. Yeast

i nocul a are 2@nagapdifiagion assay Wanparformedesing BatitoMeyfrose Agar
0.5 fifredseadel in@Sa falid o conifral su%egsﬂﬁ %@é’ @on@@ﬁﬂtloﬁj bPIX 10°

concentration well and growth control
i nocHl &t d The plates wisreinequdated sparaisty W’é]éllf!dﬂslt?éﬁ@ﬁ gprpppsitions of

and gesdA-Dab XMlMOhﬂoﬁﬁﬁhut@H €508t REitBRd o wells €80nto the agar

mcrolliers dﬁ ermato%y Iates are incubated at
Ig¥ i to iffossnd b mesilased plates vigasy et peahated at about 35 °C for

cont4 @d fcﬁererrﬂ?ﬁoﬂl@tHs Snd 4&ha\lre for Fet, eF%ﬁg%qu 'n?édﬁ'd aYneter in

for SH%Sand 80 rowt h 25 inhj b?tl on_as conp

t he HHYRERS CBHY PERsureRent of the4oag P @h@et@nr(ée%%éﬁw o the nail

mc r@gfpaﬁiﬁoﬁsﬁl/m’ble 6 BresuMirfareed poT4ble 6-9. @awer al |y

defined as the | owest concentra- tion that inhibited

80% of fungal growth as conpared to the growth

control. To performthe MFQCAEIH§-A 100 | is renoved

fromeach mcrotiter well without visible growth and

subcul tured onto Pot aEQ8@extr osE. $Bar pl @&kesC) The Ex. 8(D)

| onest concentration B@e (mon)pr oMAseSms) - 2 Tode@RinES | Zone (mm)

consigried t he MFC. (RangcCc Meanm rRangevBiebnf r @angk N@ean  Range Mean

mcrofiter %I I's I's sireaked for 1solation - there are

no zdnBLUgrPRYERIDI ti o) 0 W 200471084846 13-18 16 30-36 322
PCT/ 452004/008618 - 34 fopr sdhe Nl agsay. g DIpIh 3034 3
dilution is performed in microtiter wells with RPM
1064 Ggbitdnendli0] uent . PHE MRU asi§dy i238perkkior n8d by18-30 25.1
subcul turing the mcrotiter wells fromthe MC test.
For the agar diffusion assay, the standardi zed
i nocul um of conidia is '

The data in Table 6-A show that terbinafine-containing nail coat

compositions, Exs. 8(A) and 8(B) were fungicidally active against all three organisms
and substantially equivalent in activity to one another. The drug-free composition,
Ex. 8(C) was judged substantially ineffective against the yeast, and weakly effective
against the two dermatophytic fungi, indicating that such activity was likely

attributable to antimicrobial effects contributed by benzyl alcohol and ethanol. The



5 applied to the surface of a Potato Dextrose Agar
plate and allowed to dry. Wells are then cut into the

wagens/ia#det he test conposition is put into theP@eiUS3004/008618
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and allowed to diffuse and antifungal activity is

evi denced by zones of growth inhibition (i.e., area
remai ni ng clear, lacking growth) on the surface of the
pl ates neasured in mllineters _(nm dianeter. 10 An
agar diffusion assay was perfdfﬁ%d using Pot at o '

Dextrpse A ate eded Wt f ni di. al

ous SRRERaHF ey RaB bl Siisitop s 1B Souf A ifppymore

pl ateﬁ‘sotweragamsn dimﬂeahaﬁ:dplb}elpé‘u@ el ynewdaptophyves, land Edrupas, than the
8?}3?? ?z? cic oplro%gntaﬁflﬁnng}l tlab uea}d éiqvgeagglpo %ar%%lhr qulvalent to
and tld doomclabladl ladqug@gafﬁbtéhev yeash, Caaléxd—’aim ates were

t hemg Hlﬁp ted at about 35 C for 15 4 days for

der ma o% yt'es and 48 hours for yeast. The range and

mean di anet er Thenfungicidal avéivigy ef t@rbmaﬁnebﬂilrcféﬂmde aghinstike

4
o g Rgglgllgatt(% it 2{19 hltn %éﬂg&ﬁ;@ﬁ (?? %Eéé(}g ri@].#ugtlrate%m the modified
bel WCNBH diluAOQ @sseEx desgritmd 1EExar81QIIf$ '®ecd @( jnimum inhibitory

8(D
L s A R
T. idifénioagiap pipeesieasyeng ths 2oy of mhitdm 100 97. 4 13- 18
16 30-36 32.24 piacs acelSdJMn&Bo@btloH‘é( 5@&)1% S c%atscg)n%m%ams
16-18 17.3 30-34 bi cans, n=10 19-30 2
18- Sontaiging terbmeﬁse lydicavhmdz,a‘iw (B én(b%(@?a 4nd apaeg- @ecacqmparatlve
ShoWoﬁlB@stltlctrleE?'g(@S e &Eéiﬁire%' Hal g tAinouhRahown i in Table 7. Also
conposi ti ons, were fungicid P@e

act prﬁ@arésawerrsdlmgmylstl\(f%ée @}1\3554? sq%’senwh&ms ofterbina

S u b%&%&lﬁléﬁdlé{ o£HE p¥Rk8fdn dohaet, DHAP-HO], QRE c&ﬂﬁhﬂﬁfns thereof
he dr U?( ree conposi tion,

sub@éﬁq Esf) i the apewty ffl%shaaaﬂ%%@bl??% k%fs@ foréﬁlalpanson was the
wealgbmnefdig PEN A CTH QRIS qidd Soltitiéh. der rrat ophytic fungi,
i ndicating that such activity was likely attributable
to antimcrobial effects contributed by benzyl al coho
and et hanol. The WD 2004/ 084826 PCT/ US2004/008618 -35
terbi nafi ne-containing nail coat conpositions were
judged about three tinmes nore effective against the
der mat ophytic fungi, T inentagrophytes, and T. rubrum
than the commrercial ciclopirox-containing nai

| acquer, and were substantially equivalent to the
comercial nail |acquer against the yeast, C

al bi cans. 5 Exanple 9:




The fungicidal activity of terbinafine hydrochloride
agai nst the dermatophytic fungi, T. nentagrophytes,

WOATBOSMMR53), is illustrated in the nodified PRODSS04/008618
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broth dilution assay described in Exanple 8, based on
m ni mum i nhi bitory concentration (MC) and m ni mum
fungi ci dal concentration (MC) as well as an agar 10
di ffusion plate assay neasuring the zones of

i nhi bition. A placebo conpositt®; Ex. 9(A), two nail
coat conpositions containing ter bi nafi ne

hydrochl oride, Exs. 9(B) and 9ad3 7 and a drug-free

conparative conpositi owelape@g@)[né%l&tpr epar ed
havi ng the anpupts shown in Ta S0 __prepared
were (i mphiyksul Taistme ( NG psigty ¢t pwel Ui BASy10f Bthanol

terbijpafine 15 nndr ochl orji de, of the ggpet qgwdggl to 100%
enhang DDA P and_gonbimatTons t nereu TEXY:

9(E- H 9(1‘\}1("?‘??@1)%5%5 al o shB¥n in T e y. 4Fcl ydeds.

for clo on, s the |co ci al LACI'M I
Lacqu n’pag( e qﬂo 200 /ngT/Fﬁi)n D"TIII§ 1008618 %
- 36 Tjabl e(@) Wi ght Per cert |Ngtfeedl ent OExam)I .75 q.s.

Ter bi mafine DDA I-’I—U PVP, | BeNz fTanot ACH ISP
Al cohlol  t%P100% Nefea) (ccntr %ll\lone None 0. 96 75 ds

g.s. p 9(4@5) 1 OjkofR-5 0.75 g?mlm OndheNohe o 0. 78,4

g.s. | 9(D) None{ 0.5 0.5 (. 7 9(E) Nope 1 ng/m
i N Nojpe—Nere—Ne; v C(F, 1 "g/ H—A—Nehe—Nore-1None
None | DVSEF)L0 9| Gug/nldgrg/ i i Nodone | NO¥ane Nohe Ndoesie |  None

DMSO 9(H) 1 gg/ erMiS@ .tg/m i n Npne None|l None [DMSO

DVSO 9(|) ﬁ(—fﬁ tIV PENCACTIM Nai égc uer oSolution
Topi clal  S6FPUt | o ’l‘i’lot d: EX™9(| ‘H‘? i hs N§Be nyy Nome
cicl apirox in aIs) tionlbase consjsting of ethyl
acetate, Juhy 1 pg/ml in 1 pg/mlin None None None
DMSO DMSO
9(I) Comparative PENLAC™ Nail Lacquer Solution Topical Solution

8%

Note: Ex. 9(I) contains 80 mg ciclopirox in a solution base consisting of ethyl acetate, NF;
isopropyl alcohol, USP; and butyl monoester of poly[methylvinylether/maleic acid] in isopropyl
alcohol (Dermik Laboratories, Inc.).

MIC assay was determined using the broth dilution procedure
described in Example 8 performed in microtiter wells with RPMI 1604 as the diluent.
Serial dilutions of each test composition were made in RPMI diluent, and then 100 pl
of undiluted test composition and of each diluted composition was added to a
respective microtiter well. Conidial suspension (100 ul) was then added to each well
and the plates were incubated at an incubation temperature of about 35 °C for an
incubation period of 4 days dermatophytes, and 48 hours for yeasts. For MFC
determination, undiluted test composition was added to wells cut into the agar and
allowed to diffuse. The MIC endpoint was the lowest concentration that inhibited
80% of fungal growth as compared to the growth control. The MFC endpoint was the
lowest concentration to produce 1-2 colonies. The zone of inhibition size was

measured (diameter of area remaining clear, i.e., lacking growth).
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determ ned using the broth dilution procedure
described in Exanple 8 perfornmed in mcrotiter wells
wth RPM 1604 as the diluent. 20 Serial dilutions of
each test conposition were nade_n RPM diluent, and
then 100 tl of undiluted test conposition and of each

di | uted conposti ded.to respectiv s
mcrotiter npvveﬁ&e Z%%&d’?"%’f%ﬂg)ﬂgg%wgﬁ%ﬁﬁze( Td’ﬁmﬁ’)angﬂg’ dilitipp factors
addetortie MEC mdEFIC assayd obtaime ivith eschveditlee donpobiaibadis ahown in
an ig%??—% on tenperature of about 35 C for an

i ncubation ‘period of 4 days dernmatophytes, and 48

hours for yeasts. For M-C 25Tdbledrdni nati on, undil uted
test conposition was added to wells cut into the agar
and al | oned Esamplef uséonesire MIOGluéinn (feimpositims: DHeent)

| owest concent ri®i on t h&mm) nhi bi t eMIC80% of f WA

row h as conp tot rowh control. The MC

gndpoi nt was t%&gﬁjl O\A/es?‘eefzocg)ncentra?{%n to pr odluwtél 1-2
col oni es. The zgBe of inBpbition sizezwas neassred
(dianeter of area remaining clear, i.e., lackin

growt h). WO 2004¢Db84826 BT/ US20021608618 - 371:51e

zone of i nhibity (dia er size in,mMm), and t

di lution fact otrgggpfor t%FOM C and Pvgé assays olb i ned
w th each of thgEconposiZktoons is shgpn in Tabig 7-A
Table 7-A 5 Exanpl e Zone size Dilution (Conposition:

Di |l uent) No. MC ME 9(A) zé&bd21:32 1:165129( B)

80 >1:512 >1:5 9(0C 82, >1:512 : 10 I,.0
164 1,39 >9(E)39@erc(3 e 9?'@1“ 51005 hoRY S

9(G 18 0.03 ghqh) 0. 125 g& M 9(6M3 LFmnd. 03 @231igkh1125
gg/m 15 9(1) 33.>1:512 >1:512 The
t er bi naf i ne- cortRi ni ng n&t | coat cbipdsiti onssl:Es.
9(B) and 9(C) were fungicidal at the highest dilution
(>1:512). The terbinafine-free conpositions,

The terbinafine-containing nail coat compositions, Exs. 9(B) and 9(C)

were fungicidal at the highest dilution (>1:512). The terbinafine-free compositions,
Exs 9(A) and 9(D) were weakly fungicidal, based on MIC assays, but produced no
zone of inhibition, indicating that any inhibitory effect observed was likely
attributable primarily to some antimicrobial contribution from the benzyl alcohol and
ethanol in the vehicle. The terbinafine-containing compositions were judged about 2.4
times as effective as the commercial nail lacquer, Ex. 9(I), at equivalent volume
concentrations, based on the zone of inhibition. The commercial nail lacquer was
comparable to the terbinafine-containing compositions, based on MIC and MFC
assays. Some difficulty was encountered with the commercial nail lacquer at the
highest concentrations due to evaporation of the lacquer vehicle and hardening of the
lacquer in the microtiter well.

In DMSO solvent, the fungicidal efficacy at a dilution of >1:512 of
terbinafine hydrochloride at 1 mg/ml conceniration was again confirmed by Ex. 9(F),
with at most some weak efficacy from the penetration enhancer alone (Ex. 9(E))

based on MIC. At a terbinafine hydrochloride concentration of 1 pg/ml, the



Exs 9(A) and 9(D) were weakly fungicidal, based on MC

assays, but produced no 20 zone of inhibition,
wonadi4gasizag t hat any inhibitory effect observe#CWas2004/008618

likely attributable primarily to sonme antim crobia

contribution fromthe benzyl alcohol and ethanol in

t he vehicle. The terbinafine-containing conpositions

were judged about 2.4 times as_effective as the

comercial nail lacquer, Ex. 9(39; at equival ent

?/ g lh iutgq?gigi _Ce?égﬁlr@? tg | ﬁlﬁéqrn 3 lei?l%ﬁn%ﬂgﬁq%cfdgga%\g?se@égtam%ly equivalent with
CoNfrdthbot thepéreeaticr ddhmnatt fReseaO(Bxa NGNP(EPNPosi ti ons,
based on MC diFC. assags. nggldifticuéﬁ% was . .
encount ered wi R RIS IRFRded fo befipstatiye GEhe grese fnvention,

hi gleshotdmites Nualdroussyatl itont andrmadidic &iond® magfhetehected without

| vehi cl d_har deni the | inth
5 crgorety g o Bl Spo ke Ratetngi ol qal

efficacy at a dilution of >1:512 of 30 terbinafine
hydrochloride at 1 ng/m concentrati on was again
confirmed by Ex. 9(F), wth at nost sonme weak
efficacy fromthe penetrati on enhancer al one (Ex.

9(E)) based on MC. At a terbinafine hydrochloride
concentration of 1 g/m, the WO 2004/ 084826

PCT/ US2004/ 008618 -38 fungicidal efficacy of the

ter bi nafi ne hydrochl ori de was substantially equival ent
with or wthout the penetration enhancer present

(Exs. 9(Q, 9(H). The foregoing is intended to be
illustrative of the present invention, but not
limting. Nunmerous variations and nodi fications may be
effected without 5 departing fromthe true spirit and
scope of the invention. WO 2004/ 084826

PCT/ US2004/ 008618 -39- Clains 1. A dual action
antifungal nail coat conposition conprising: an
effective fungi ci-dal amount of an antifungal agent; a
per neati on enhanci ng anount of a substantially

non-vol atile, 5 perneation enhancer selected fromthe
group consisting of an N, N-di (C1-C8) al kyl am no
substituted, (C4-C18) al kyl (C2-C 18) carboxylic ester
or pharmaceutically acceptable acid addition salt

t hereof, a pharnaceutically acceptabl e al cohol, and

m xtures thereof; a filmform ng anmount of a
hydrophilic polyner; and 10 a pharnmaceutically
acceptable, volatile organic carrier,



t he conposition providing a substantially
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or preventing fungal infection thereof. 2. The
antifungal nail coat conposition of claim1l wherein
the 15 antifungal agent is selected fromthe group
consi sting of allylamne and azole antifungals. 3.
The antifungal nail coat conpos??fon of claiml
wherein the antifungal agent is an allylamne. 4. The
ant i | nail coat conposition of claim1l wherein

the 20 anti fulngal Agedhction ahﬁfuhgzﬂalﬁilB@at'&bfﬁb@ﬁt’iﬁrp&oh%smg
nai | . cqat .conposition. of clalm

5. Th tif
vherein t hle u&iﬁ#@&*ﬂ%&ﬂﬂ%ﬂﬂﬂﬁ&@ ntcczfﬁﬁr%@gga agent;
ﬂogecylhI 2- (l(;l Mpﬁrﬂﬁ&t’d@ylleﬁlﬁﬁnﬁﬂg atr}‘éﬁlﬁlrdflﬁlsQWIﬁally non-vcila’ule
rochl ori de nai l. .coa Si n

o) PR seiogisd Nt e Brun s R AL AL BT ARC-CD
con‘palkﬁlemlr@rsuhsrtmmtad i(C,-€l T alkyl (C,-T,,) Tirboayicicbtangaihamgdcbutically
coat , conposi .|
o o HERIRE it 98iBln SRSt MHEEER bty oELeBRlR o, pnd
conpmmﬂmﬁsﬂwubfclaln1l wherein the hydrophilic

I | e f
ol ymor - conpr i cton ORI PR pBhAEE: R, °

unit, a gum aphaemacestioally Qcceﬂﬂabie,anﬂatﬂwmgamp natibr, coat
conposi tion ofy,cla) s&low}ﬂ%rv?d%% ! %].%staﬁt\fgf CWxﬂérl-s!oi:ubtle fungicidal

pol ymer conprises
sel eedating op mnt@tmhetﬁmgellx/mcepthhbroe offected wadipfol gmeliorating or

t her eof . WD 2004/ 084826
FTHYﬁé&%@ﬂgg6%%§%ﬂgﬁﬁéh%%&fThe antifungal nail coat

conposi tion of2-cl ailike antjfiesadpail @CI@éCOThWrt@pmf clain 1 wherein the
POl YiRffurgal AeROk ¥ME PYh R dr AR Bnsid egl omﬁ%ﬁﬂﬁﬁef B9 e

nail coat conposition of claiml carrier
i s aftidinegliol having 2 to about 5 carbon atons. 5 12.

The antifungals nai lTpe Qﬁ‘ﬁfuﬁ%‘i"ﬁﬁ%&a\: Ssitoh@dr Blatn 1 wherein the
wherein the carrier is, ethanol . The antifungal -

nalImggﬁﬁmk%ﬁ%6§ﬁﬁﬁ%ﬂmﬁmﬁclaln11 wherein the
ant i fungal agent | Th beSAAdal nfANcGAt EkRsitoR P ORI | Yherein the

gQ&tlﬁPnaggi agent is te?bma?fn%lflyéroclr;londe

5. The antifungal nail coat composition of claim 1 wherein the
permeation enhancer comprises dodecyl-2-(N,N-dimethylamino) isopropionate
hydrochloride.

6. The antifungal nail coat composition of claim 1 wherein the
permeation enhancer comprises an aromatic alcohol.

7. The antifungal nail coat composition of claim 6 wherein the
aromatic alcohol is benzyl alcohol.

8. The antifungal nail coat composition of claim 1 wherein the
hydrophilic polymer is selected from the group consisting of a polymer comprising a
vinylpyrrolidone monomer unit, a gum, and a resin.

9. The antifungal nail coat composition of claim 1 wherein the
hydrophilic polymer comprises a vinylpyrrolidone monomer gnit selected from a

homopolymer thereof, a copolymer thereof, and a complex thereof.



range of about 0.1 to about 20 wei ght percent. 10 14.

The antifungal nail coat conposition of claiml
wohewn@ms#s2b he antifungal agent is present, on BCTMS2004/008618

conmposition weight basis, in an amount in the range

of about 0.5 to about 15 wei ght percent. 15. The

antifungal nail coat conposition of claim1l wherein

the antifungal agent is terbinafine hydrochloride. 15

16. The antifungal'nail coat co%ﬁosition of claim 15

wherein the |ne h rochl ride i.s present, on

a total corrpos\eotr' g‘%é‘%’ll g§oa CW“B‘?F““%%& m;l yhepgin the

rangﬁwﬁémﬁb@yﬂwﬂmﬁsh@o@bmykwﬁﬁhMﬂkght percent 17. The

antifungal nai

The ' terbi nar i He. hyHFGBoRs aet Pt spERdiion gl Gytein the
conpeatiti ioan wlkargﬂha\bﬂgﬁ & abont .‘acarmh adsmau nt in the range

of about 1 to out
> antifungal nai fzbcoajfhecmﬁ%‘g oy oﬁoaof’omp %Fﬂnlol}\ﬁ?érpé Yherein the
on acartiatiakthemiposi ti on wei ght basis, the perneation

enhancer is prese nt%%\?\g{u{ég%l %lf%lé ?%%E g@tnpisg%n_lnﬁ%l EAN R the

about 0.1 to about
ant i fntifgedal agent ispomentcangpiotil torposgfonoyaghhnbisisireareimeunt in the

on aran?éof@otoﬁL ?‘PJTPO%IQH id \QQFWeQ:@ t. basi s, the

per meati on enhancer present i's about 0.1 to about 10
10 wei ght per cent1ﬁdode’ﬁylan12ﬁl(lgalmalélp¢ﬁépmp@mm claim 1 wherein the

wor GRETLEATERUARAG B4 (R Bttoshiitiethubodif 1E8PHhoitPin the
coat ra@éﬁpf)fshotli Qaﬁtczﬁbom?aiwghtmme@ﬁ n, on a total

conposi tion wejght lk}ﬁscthﬁfunéﬁ%alﬁ‘%ut meésht%nmflc}éﬁmrl v‘/}%rem the
present in an anount in range of about .

aboufntBunga] agent ﬁé@rb@ﬁﬁr}efzfﬂrocim@d@nufungal nai | coat

15 conposi tion ofigl aiTHe%nMﬁﬁ%ﬁ'nﬁll c&t cdmp 6sﬁhﬁ‘1|ofclalm 15 whereln the
conposi.tion wei ght basis he hydr Ophl lic poly

pres &emmafweéwd@ﬁbleﬂ@e S RTESeE, owaﬁebaé cwp%ﬁwatwqyghi @a% in an

aboubmduniveh gt o€ 86tut 096 2241 ® 2 N
PCT/ US2004/ 008%1@@0 S41 22 The | O ¢iEHpercen

8 ungal n at .
conposi tion of Il ai Thefnfl Bg%(’i‘ﬁﬁllﬁoaéﬁom%‘ifktiqn OZIClF 1 13 wherein the
ant i terith&fieihy@rocRI3ridés pRds&RCon0f totledrhsysionekight basis, in an

20 P VSRS, Lingl o DLGEL LoD 0T Bcuhochall o

suscepti bl e or1d.nf éﬁte@dtlfnﬁgdl nailh Goat borajdsitioni ofslaém 1 wherein, on a

11 o o somen S0 CuBebehaln AR SR oB AR Hgh Bichay m & ol Hhoun

coat ime tdnge ebabouthtl tanabont 26 weiply pesdedt. cont act for a

19.  The antifungal nail coat composition of claim 1 wherein, on a

25 total composition weight basis, the permeation enhancer present is about 0.1 to about
10 weight percent dodecyl-2-(N,N-dimethylamino) isopropionate hydrochloride and
about 0.1 to about 10 weight percent benzyl alcohol.

20.  The antifungal nail coat composition of claim 1 wherein, on a
total composition weight basis, the hydrophilic polymer is present in an amount in the
30 range of about 0.1 to about 5 weight percent.

21. The antifungal nail coat composition of claim 1 wherein, on a
total composition weight basis, the hydrophilic polymer is present in an amount in the

range of about 0.25 to about 1 weight percent.



period of at |east about 0.5 hour. 24. The nethod of
claim23 wherein the nethod is perforned at |east

wonoew/a4sday. 10 25. A two-coat type, dual acti 8aT/US2004/008618
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antifungal nail coat conposition conprising: a first

anti fungal coat conposition containing an effective

fungi cidal anmount of antifungal agent dispersed in a
phar macol ogically tol erable, volatile organic

carrier; and 15 a second anti fGAgal nail coat

conposi tion coptai ni.n filmiformn nmount . of .. .
hydr ophi lic p 'ne?lfhegﬂt?félflgaégfni‘ yEtf ?}'ﬁ%‘?s@fc’&éﬂr}c%dﬁ?(zlﬁmg an
ant i fuxiljeay amiyerfectiveand a pharnmaceuti cal ly accept abl e,

vol atil e organjC cay i gr r.ein.either agne of the ..
first or seconnici3 'an?il{ Wﬁﬁlﬁglowgrg?lforgc{gl tOtr pgegﬁ%glﬁfg?%%m%cum ofa
opt i tmnaqil or fingenaid esmprisnghemntaatingd ﬁ{ﬁgﬂb«m@p&bﬁe loeinfected nail and
per - r :

Bt | Pl SRAAAE B/ o Ay WACLE R oF Ll L to provide o
pr i neubstentallyomifarm Gimgieiday canting therdon) andanaintaingrgtseid aeatatt for a

on Cﬁﬂoﬂ%?afl@%%uﬁb.ﬁhgﬂld the second antifungal nail
i . .

coat” conposition provides a fungicidal filmcoat on
the antifungad4. prithemethrdtoddlaimizh wharciuths swpthodtis performed at

contael Lhergw th. 26. The antifungal nail coat
corrpossltttolhon %/y claim25 wherein the 25 antifungal

agent is sel ecd®ed 4 brp-edeetyge.clupl asbipsiastifungal @pil coat composition
al | yl@irighg: @zol e, and triazole antifungals. 27. The
antifungal "nail coat, conposition of claim25 wherein
the antifunga fitgipafifungal copt camppsition pratainigg argiective fungicidal

ant i {HaeRbf AdithndaPalenCREPRASH I LphathaolRidiIF B 1MASE Sfdhtile
the 30 antifungal agent is terbinafine hydrochl oride.
29. YBAUGARITIEHAYLl nail coat conposition of claim 25

wherein the t Wﬂﬁ&if@%{ifuﬁﬁzﬂ%ﬂ B84t chifp SR doREidiANTiInk ®rming

group consi.stjng.o polymer conprising a X

vi nyflww B Psbrih brcpbie. dtiect r%aﬁfldslrﬁan%nr fsnfifungg) agent,

200441384 shatm Rt ddBy QExep a8 Sbdatile didardO cardile ant i f ungal

nai | - coat conpasit.ion of cé@ém{i% wherein .H)xe 1

hydr ophi li c po‘??ﬁr@’f‘ © 7§ ged® rsW%‘?F“ﬁ@ﬁPH gyl coat

nono¢aiipasitioh opedrally aethideoasibstahiaiypohyistitild fremenion eahancer, and

copol ynmer thereof .. ng. C | ex thereof. s%l. The -

anti fungal - nai T ecaafecsfhaBRPeg Rl o4 Finhpdion grdfides funsicidal

t he primer coat on a fungally-susceptible or infected nail on contact therewith, and the
second antifungal nail coat composition provides a fungicidal film coat on the
antifungal primer-coated nail on subsequent contact therewith.

26.  The antifungal nail coat composition of claim 25 wherein the
antifungal agent is selected from the group consisting of allylamine, azole, and
triazole antifungals.

27.  The antifungal nail coat composition of claim 25 wherein the
antifungal agent is an allylamine.

28.  The antifungal nail coat composition of claim 25 wherein the
antifungal agent is terbinafine hydrochloride.

29.  The antifungal nail coat composition of claim 25 wherein the
hydrophilic polymer is selected from the group consisting of a polymer comprising a

vinylpyrrolidone monomer unit, a gum, and a resin.



5 hydrophilic polynmer is a polyvinylpyrrolidone. 32.
The antifungal nail coat conposition of claim?25

wohewn@ms#s2bhe carrier is an al kanol having 2 tsCaso04508618
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carbon atons. 33. The antifungal nail coat conposition
of claim25 wherein the carrier is ethanol. 10 34.
The antifungal nail coat conposition of claim25
wherein the antifungal agent |432 present, on a total
conposi tion wei ght basis, in an“anount in the range

of about O. 5 er cent. e first .
anti f ungal co 'i‘ ad’ﬁg‘ﬁ% 11%15 ta‘ﬁ‘?alppﬂtl%’hoé‘i%ﬂlrésr‘memn the
t he hlyémgﬁlllefpol@rbﬁu tonﬁbrilsest a)vmbkpytroﬁiﬁan\amogbmepﬁﬁmfebteﬂ firom a
the,seco d an oat col

35
The TSRCPPamga it f oo gl FRERR G e
wher ein the Bl r stTmamnfungg]alalqu:aaﬂ compamtlmoqifxrb&mt%omherein the

t ht b b
o B et RuopFRIRRRILAR 1 901 D851 B A0OH!
s econd antifu ﬁ@al Ttz antlﬁmaal nad@nwmgmpp@hom@ﬁ-qimms?éswherem the
20020 AR 7S oRBL Y ieBeh g0l | done, about 3

parts fime out 47 parts by

wei ght et hanoB3 ZOTmantlmalamllcﬁ&m?gmpoﬁmno im 25 wherein the
COH'Q?&{G[. chg}lagg claim?25 wherein, when present, the
penetration enhancer is sel ect ed fromthe group

consi sting of 34n Thandifynegal rag)coa deypasitierof claim 25 wherein the

su bs.\hL %’aQéex{t g‘prgsl:&) ofth Kth1 c@&%os@h&) W& ﬁthlﬁ%(ﬁ!l ihGn %ﬁ’ﬁ)@ﬁt in the

uti cal yacceta e acid dition sal

t herr@ltge of aba3t Ardria aleawt 2@ ngw RREeashindBe @rst antifenasl nalhwat

M XUk BSsitittesRQh an %ﬁoﬁﬂ in the @an%@%f ﬁlﬂﬁg@'l & Mdut E9eight percent in
conposition of claim25 further including an

ant ithq sepeirck anfifingglenst! cp c@mpeRiioone of the first

antifungal coa$. coTROSiin@hl naddat e SEONES Al T5uEkRéin the
coat_ conposition. 38. A nethod of anelioratin

pr eVBFERAEEY g Fodt PRSI CGTPESCs; Qe foddl CoRposition weight basis,

fi nlglesﬁtalolwsfzgﬂr@ta,ﬂceit rﬁ@bmh@lelsiﬁ gthandliagd tistseqmd @htifud@al @a coat

applying .a first. an a ail. at conposi t

c oSO Bp GOt RSP e §F Silsbl SarBaRpYEy 1done, about 3 parts

ant igyunggtt tcﬁgmﬁlﬁne endodbat IO LS bsz alelght ahaept abl e,

vol atile carri d optional a subs .ant .

non-vol atile p net ?gef "imgﬁ ﬂ%qc"é?t copgogH ?/Q)O%g 5%?8%%3%1“’

PCT/ Wlﬁﬁ@%él&%@ bnetradéh dnlimgrat Is\selsetsd &piithd groop consisting of an

I nf skin. tiss g:J hete

or ou Bt ) it UpntRe TS SRRD Carty RSl eser o

fun gjhatrﬁb&EutmallmicepIdﬂe adidvdditibrheltfthereifca piairmaceutlcally acceptable
alcohol, and mixtures thereof,

37.  The antifungal nail coat composition of claim 25 further
including an anti-infective agent in either one of the first antifungal coat composition
and the second antifungal coat composition.

38. A method of ameliorating or preventing fungal infection of a
toe nail or fingernail comprising the sequential steps of:

(a) applying a first antifungal nail coat composition comprising an
effective fungicidal amount of antifungal agent, a pharmaceutically acceptable,

volatile carrier, and optionally a substantially non-volatile penetration enhancer, to a



prinmer-coated nail is substantially dry to the touch;
5 (c) applying to the substantially dry, fungicidal

worbms4eeat ed nail a sufficient filmform ngPammwseio4/008618
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of a second antifungal nail coat conposition
conprising a filmform ng anount of hydrophilic

pol ynmer, an effective fungicidal amunt of antifungal
agent, a pharmaceutically accep{1 ble, volatile
carrier, and opti onal ly a subs g'nti ally non-vol atile

G T OPE R B P GBRe F 55 R Prel gprovide
cl ai fimgiBiduheinesrvodthe method is performed at | east
once a day. 40., Th 38
(a) and (b) b %P’?%grtﬂgg‘ rioic Rl hal ) Bl @é‘g?ﬁ
( c) . prither&dated hal mulmaahtla]ﬂy dilyao me38101mer ein the first
tif I . i . :
ot al compos; (Pon aeh yfE pAE M-l aRIRY, A Bcigplbruarcosted nail
per caeswfficiér fibifafing amourg tof a sezond anifungabnm!h@@h@mposition
ant i
par 1 Rl ERRhe GRTRAH | AYRRCRAES an SRR, Mgicica
wei gimouneefvntifinigalergerineipkasaaccutiallyaccoptabie, welafglmcamer and
eth 1ona1%10a sﬁgstfﬂ{ﬂﬂr ek -HOd Ripe iRtk afhatbis ”c@fn%vfd@% substantially

flrst ant I'f unga CONposI ti Oon conpri ses,
t ot aunl@anﬁmcthiaéﬁlmép@m@ basi s, about 10 wei ght

percent terbispafi fge rRBRH LS Blamh O wRBLMthd mdBbd M performed at
per cent dodecyl 2- (N, N-di met hyl am no) i sopropi onate

hydrlgeshpeseiag®y- and t he remai nder ethanol . 43. The

antifungal naigp, coqheﬁﬁfme%mla&mzptvh@eﬁuste 4 (4)And (b) are
packaged 25 form 44. art| cl e of manufacture

con‘pi?qr@rfﬁ@daél?@is&twé‘ifrheglrﬁﬁtﬁ@ (¥he packaged conposition

of claim43. 4%. Thee attotiWheaim BRivhereRahe ﬁﬁﬂﬁﬁﬁ’hﬁgapﬁhﬂ coat
of claim25 wherein each . of the

ant i SURRGSFIOR BARPIESS 9B S t?ﬁabwng}oéltlﬁgwgéblaaqsn%ho\w &‘gﬂg{;t percent
30 4@rbif¥findid dtkdnel; @hd fHeRedona bt fan 0 AFI tddt B¢mposktion comprises

AL ITETIE U RN 2 R -
C onpafli abbtd7panpby s/'bllggt etemoR total conposition weight
bast VO 20040643 LU SA0RADONELR < 64, Rt
composition comprises, on a total composition weight basis, about 10 weight percent
terbinafine, about 0.5 to about 1 weight percent dodecyl-2-(N,N-dimethylamino)
isopropionate hydrochloride, and the remainder ethanol.
43,  The antifungal nail coat composition of claim 1 in packaged
form. ‘
44.  An article of manufacture comprising a kit containing the
packaged composition of claim 43.
45.  The antifungal nail coat composition of claim 25 wherein each
of the first and second antifungal coat composition are packaged individually.
46.  An article of manufacture comprising a kit containing at least
one of the packaged compositions of claim 45.
47. A dual action antifungal nail coat composition comprising, on a

total composition weight basis:



about 0.1 to about 10 wei ght percent
dodecyl - 2- (N, N-di net hyl arni no) i sopropi onate

waydmski2er i de; about 0.1 to about 10 wei ght peCTRIS2004/008618
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benzyl al cohol; 5 about 0.1 to about 5 wei ght percent
pol yvi nyl pyrrol i done; and ethanol conprising the
remai nder. 48. The antifungal nail coat conposition of
any one of clainms 1-4 mherein e perneation enhancer
conpri ses dodecyl - 2- (N, N—dineth énino) i sopropi onat e

hydrochl ori de., n
conposi ti on of %%(/)Asgtoea %13 6Vselglrlrsp C‘Z‘“ahlaaﬁ%ﬁmc}c& Jopide;
t he per neat i osbeyiRdnie@bousdfpweighe peraemt dodergl-2-NMN-dindettylamino)
50. ;Ih%o a&JWhlo‘PﬂEJ coat conposition of claim49
roma

wherei'n t tic alcohol is benzyl alcohol. 51.
The anti f ungalbeid|l te abeutdivsight péromt bénzghalcané of
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pol ymer conpr P8¢ pihanel gemprisine thordnémier. monomer unit, a

gum and a reggn. 9ge anTHﬁlga[ﬁdllféé%&mpBQ'ngn ﬁlgﬁér one of claims 1-4

COITpOSItI on of any one of al s

whervgIereiR Hig PRIFEGAEPM Fitiaacss 6pypises dedroyli 364, Nadimethylamino)

Vi nykpyspictatedpascaRrager unit selected froma
honmopol ynmer thereof, a copolymer thereof, and a

conpl ex 20 t h&Peof Th&s@ltlf%él %ﬂﬂtqw&mwpmﬁm pf anyame of claims 1-4
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wherein the hg&roph ol ymer is

pol yvi nyl pyrr oY do]q a ,ﬁung lléﬁ%ﬁcpawg%ltlorhgf ¢laigot wherein the

Conpasndticaftonb] 1§lBéhz9Fkﬂcdl’1f)lﬁ| aims 1-4 and 48-53
wherei n the cggrl e h n Ikainol having 2 to about 5
carbon atoms.>25 5 o5 3t gAY £rmRas flonsefny one of claims 1-4

conpné #8-50 whefeirpihy hSMT@plﬁflC pd;lﬁmeisls delécted®éin 48 @bup consisting of a
V\,here n the carrier. is eth 56. The antifungal.
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cl aiyhs. k-4 and 48-55 wherein the antifungal agent is

presen‘% on a total conposition weight basis, in an
anount i n the5%angEhexntifingaitnall cbattcompbsitidn dfmnwenebf claims 1-4

Per aaiks sY QN2 ORIR SR FIRA0 460088 B yrrotide,

54.  The antifungal nail coat composition of any one of claims 1-4
and 48-53 wherein the carrier is an alkanol having 2 to about 5 carbon atoms.

55.  The antifungal nail coat composition of any one of claims 1-4
and 48-54 wherein the carrier is ethanol.

56.  The antifungal nail coat composition of any one of claims 1-4
and 48-55 wherein the antifungal agent is present, on a total composition weight
basis, in an amount in the range of about 0.1 to about 20 weight percent.

57.  The antifungal nail coat composition of any one of claims 1-4
and 48-55 wherein the antifungal agent is present, on a total composition weight

basis, in an amount in the range of about 0.5 to about 15 weight percent.



58. The antifungal nail-coat conposition of any one of
clains 1-4 and 48-57 wherein the antifungal agent is
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coat conposition of 58 wherein the terbinafine
hydrochl oride is present, on a total conposition
wei ght basis, in an 5 anobunt in the range of about
0.5 to about 10 wei ght percent 0. The antifunga
nail coat conposition of cIa|n1% wherein the
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wherein, on a ota

asi
hydrophilic p th antl] g@i% cqahcoé?i’oéﬁ’ﬁﬁﬁ§ arl‘ynor’ter‘i’é"lalms 1-4
r ﬁn g&d%fﬁﬂh@hﬁkelﬂ cihl dt@taﬂ&ﬁxﬁ{iosﬁoﬂﬁle@ht bﬂ;@d ﬂﬁ&ferméﬁ@oﬁénhancer
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wei gdimeﬂnamlnsno)tlmrdwdm&nﬂdidcﬁloﬁﬁé Mdedn anfounpih@befahgd ¢ about 0.1
an amount, w‘%gg rran qbﬁgﬁ 0.25 to about 1 weight
per c&ALS 618 p%ﬁ? W&ﬁ‘ coat conposition of
claim 1l includBng dhe adifiuidal asilcoatddmpositiea of wey. on2af 6kims 1-4
I SR GRRb GPLaTRO 2, RR B potymecs
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66.  The antifungél nail coat composition of any one of claims
25-26 wherein the antifungal agent is an allylamine.
67.  The antifungal nail coat composition of any one of claims
25-26 and 66 wherein the antifungal agent is terbinafine hydrochloride.
68.  The antifungal nail coat composition of any one of claims
25-26 and 66-67 wherein the hydrophilic polymer is selected from the group
consisting of a polymer comprising a vinylpyrrolidone monomer unit, a gum, and a

resin.



- 46 69. The antifungal nail-coat conposition of any
one of clains 25-26 and 66-68 wherein the hydrophilic
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sel ected from a honopol yner thereof, a copol ynmer
thereof, and a conplex thereof..5 70. The antifunga
nail coat conposition of any one of clains 25-26 and
66- 69 wherein the hydrophilic pgyner is a

pol yvi nyl pyrrolidone. 71. The antifungal nail coat
conposi ti on ofgany
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car B8rR6eangdhs:68 wigerei He harftophili @aiynwapcpm@‘efm a vinylpyrrolidone
CONMBRSHoleP MniP 18 RIS 2 BRbmbEp A8 hGedda g@o%ﬂﬁer@l@ét@o? and a
wherein the carrier 1s ethano 73. The ant’ f ungal
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of any one 66- 73 wherein the
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percent te afine i.n et ang and the
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carboxylic ester or pharmaceutically acceptable acid addition salt thereof, a
pharmaceutically acceptable alcohol, and mixtures thereof.

76. The antifungal nail coat composition of any one of claims
25-26 and 66-75 further including an anti-infective agent in either one of the first
antifungal coat composition and the second antifungal coat composition.

77.  The method of any one of claims 38-39 wherein steps (a) and
(b) are performed at least twice before step (c).

78.  The method of any one of claims 38-39 and 77 wherein the

first antifungal nail coat composition comprises, on a total composition weight basis,



first antifungal nail coat conposition conprises, on a
total conposition weight basis, WO 2004/ 084826
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terbinafine in ethanol; and the second antifungal nai
coat conposition conprises about 20 parts by wei ght
pol yvi nyl pyrrol i done, about 3 parts by weight

t er bi nafi ne and about 47 parts4 y wei ght ethanol. 79.
The method of claimany one of claims 38-39 and 76-78
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ant [
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ant i fungal cofft cofsastifungs nail eoatgampresijian of any one of claims 1-4,
[ ndbglzgughldlm 76]1§ %gmoﬁﬁt icle of manufacture

conprising a kit confaining at |east one of the
packaged conpdsi t i dmattiele of manwiagpre @MPriTing akicppigining the

nai %a&agéd&ﬂiﬁﬁgﬁbﬂbpdiaﬁf%any one of clains 1-4

contalining a erneat i on enhanci ng . agent in an
amount suf fi cB%ent Ths agHBwetlaail seaf sPHPesiiPToH afy gne of claims

ant b5 ¥Bgal 6896 Whetei Qch BLhS Ik ahiPscB6kH BViurRAl coat composition are
anti fungal, agent. 20 concentration in the skin

suf Prdpsstkindigidualht i f ungal activity. 85. The antifungal

nail coat congmsi t ARl cERMn@REuRf cofilpaibifE a kit4ontaining at least
cont ai ni ng an effect ive am% gt % a nail perneation
ot elgim §

enh&REPHYS BykAgedSorpPEiiens oot e absor ption of
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absorption of the antifungal agent into the skin to achieve an antifungal agent
concentration in the skin sufficient for antifungal activity.
85.  The antifungal nail coat composition of any one of claims 1-4
containing an effective amount of a nail permeation enhancing agent sufficient to
‘ promote absorption of the antifungal agent into the nail to achieve an antifungal agent .

concentration in the nail sufficient for antifungal activity.



