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Met hods and conpositions for adm nistering nethadone
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It nmust be noted that as used herein and in the
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METHODS As revi ewed above, aspects of the invention
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like.In certain enbodi nents, the topical nethadone
formul ati ons are those in which the sole active agent
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active agent, which increase the perneability of the
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resin, hydroxyl term nated pol ybutadi ene, and the
like. In certain enbodi nents, a topical nethadone
wo evosnbsr: on used in the subject invention mayPGBEUS2005/014246
prepared from water-insol uble conponents, or salts
t hereof, such as aqueous base enul sions. In such
enbodi nents, the fornulations may contain a sufficient
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conp UMY teiSafiny.
protce)@ L%B@Bﬁ)ﬁ%é s'“‘t'té]ﬁlggza?]lﬁfdh tag\%Br?ﬁér}) mat ri x

blowpusn tha)allylamlnetahtlfuegah qoomneing camipe aﬂ@lﬂﬁs’,@y'ﬁm‘ﬂﬁ $HEp as

PR of i ¥AOBHR PVt e PRARSECRRRERGE U7 o
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| ayer transdermal drug delivery system may be
fabricated using any conveni ent protocol. One
conveni ent protocol for fabrication of the subject
nmet hadone- cont ai ni ng matri x/ backi ng | ayer transder nmal
drug delivery systemincludes preparing a paste-like
m xture through the uniform m xi ng of the
aforenentloned |ngred|ents and then coatlng the past e
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e.g., fromabout 20 to about 200 cnR, e.g., about 130

cn2 to about 150 cn®. Incertain enbodi nents, the
waemosae®7area is sufficient to cover the entirBCT/USIKS/014246

of a subject. Accordingly, the surface area nmay range
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a surface of the body such as a skin surface of a
subj ect. As nentioned above, in certain enbodi nents
t he met hadone-contai ni ng matgi x delivery systens are
sel f -adhesive, i.e., inherently adhesive, and thus may
be fixed in a position, i.e., renovably bonded to the
skin surface, without the use of additional adhesives
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matrix in place over the fornulation. As noted above,
|n certaln enbodlnents the toplcal fornulation may be
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directly over the source of pain, to treat a subject

for pain by solely acting locally as a |local nu-opioid
wagosiieio7and a | ocal NVDA receptor antagoni st.PCTYUS2005/014246
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over the reglon conpr|5|ng the application site such
as a skin site. The fornul atigon is mai ntained in place
for a period of time sufficient for the desired
anmelioration in synptons, e.g., reduction in pain, to
occur. The particular period of tinme during which the
topical fornmulation is nmaintained at theapplication
site depends on a variety of factors such as, but not
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previous application, an effective anmount of the sane
nmet hadone fornul ati on present in a different topical

wo orosbsar: on form (e.g., a creaminstead of a PCT/US2005/014246
transdermal matrix systen) etc. Accordingly, in

certain enbodi ments after a, sufficient
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achi eve the deS|red result, e.g., treat the subject
for pain. Enbodi nents of theﬂsubject i nvention include
one or nore additional steps, e.g., diagnosing the
subject as a subject in need of adm nistration of a
nmet hadone agent. I n certain enbodi nents, the topica
formulation that is enployed is one that has been
stored for an extended period of tine, e.g., at |east
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UTILITY Applications of the subject nmethods include
topically admnistering an effective anount, i.e., a

WO b@sapeot i cal ly effective anpbunt, of a nmet hadPOBUSZHORN014246
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t he subj ect nethods. Generally such subjects are
“manmal s" or "manmalian,"” where these terns are used
br oad[0349] AJreties thieseecondijans Sessohdtioab peepared within thise

g e %ﬁg{hﬁtgd QI nt r &S ?rhg/hi]g F%Ialﬁgt’[he Wéﬁgﬁgncentratlon

wu;srnﬁm%e(s/v) Wﬂﬁomﬁtﬁhkk ams/)e conpuad tcomirsyibyitasf isohmibi. o'lthss
eat

are particul arl fqr use

Bl BesTLe? [ e aTan THeRA IR bS g WS R Fages
Baiwbenl 18- QWW\/? Wi tH@ﬁt the s@ﬁ}ﬂé 9rébﬁilt'étlndj mlwpeﬁhp&mh an ability
cancer pain, and ot her t describ

abtbxeéerbmfﬁ@tt@ feragipVR SOl @.@iﬂ J'tée@ChWBﬁﬂ?tB Re¢ i%‘&f‘é’ tpdis
'aBnhh@S etxhﬁ)ﬂt%rr%ccﬂ@@@al RByvityt reat ment” and anal ogous

['east an anelioration of the pain
for a period of time, where anelioration is used in a
broad sense to refer to at |least a reduction in the
magni tude or intensity and/or frequency of the pain as
eval uated according to the pain assessnent too
commonly known as the Pain Reglief Score protoco
(where O-worse pain; 1-no change; 2-slight
I mprovenent; 3- noderate inprovenent; 4-alot of
i nprovenent; 5-conplete relief). In many enbodi nents,
t he magni tude of reduction in pain intensity nay be at
| east about 10% (slight relief), e.g., at |east about
2596(sllght nDderate rellef) e.g., at | east about 50%
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for about 1 hour or nore, e.g., a period of tine that

may be about 3 hrs, e.g., at least about 6 hrs in
wa@eoosaose7enbodi nents, e.g., at |east about 12 PCEHUSI005/014246

Ionger e.g., about 16 hrs, about 24 hrs, or |onger.

enbodi e ts, the nsi associ at.ed
o adbsuARcaruRaeahobRcoubedient st rBRplet R atiiicel
doRhbsTTRY! dofnpHRINY i §||y}én€ﬁhé Ahtrangsl o@fnponhd Rintieh, addlitbnal
prevented from happeni

sto

aniAGRhEPOTEL HndeaeTa %b'ss%’m@eﬁg?f&f F%g%'r'p%t%r s
ddnpRseBe pain, at least for a period of time that may
be about 3 hrs e.g,, at least about 6 hrs in certain
enbodi men{y), a@ aylamige ansiENgahEIROUNS: hr s or | onger,

abo | onger. TOPI CAL
l\/ETI—|ADC]\IE@I'—)C]éiteﬁ/LaJEHA@OnﬁQ\?‘AfU éé c?{)rriplo&lgg ar egtopl cal
met hadone (3)oa|i’rﬁllmat@raicdﬂhhwhsﬁwlt%‘é"t%ﬁn @roraatic supbstituent in
\QEEH tHe %Ia@mﬂ@%ﬂ%ﬂggkﬁ?ﬁdoﬁﬁﬁ %g@ e @@itﬂ?&ﬁ ShiifRdal

re the to one orrru atrons~are
gmnmd dre salubleribiagdegiet that alberapeutically effeciive@onteniration
t
436 BluAMRs A AR Lobod AhASIAE Hliliofd ohifnddhidfifHound
ceet beaopliedrepically inlselutionm of a gel, |otion, spray,

TR Tk E I e S

mﬁlMG,cb)ms formul ations are present as a nacronol ecul ar

t t i ncl.ud but
ot 11 160 V1S e AR PelE SRMENHER 1 ces such

as styrene- butadlene styrene bl ock copol ymer matrices,
styrene-isoprene-styrene bl ock copol yner matri ces and

the I[PRY Thpedditinag! %@ftmgekmp%wdé HOANPh|gipepUlvith
KRbEHZ0l8! 'Qt%@&ﬁﬁﬁhsmldmﬁﬂﬁg QRScdrazblRefsQUn@-ae! blﬁﬁlmazole
agent pres he topical preparation and in ot
esavaddlaeterconasole, blhtanormelea¢30¢qr@zalgeﬂmccm@om@ul¢@n@mﬂe

0 t
ARBof dhfie halbbraBfl, alf 1aRGhe) MBRY R dHeRfeflonal
amtfurigel beropounp tatybe usednbypicaip) thdradgltldeah ardifyngsy serepeund

SRl RSB HorBhpleE loB T o, o oSt BRE Rl Sftale o
bath gridesfulappdndcmidonazole. dithough tedhreafineheorke gffectively on its
SRS R0 Rkad Do ARk 5 P AP ERT L8 e
mmmurﬂba}ﬁw&pémtélbgwmemon@@mrsn& i. ar gell nemhbrase sfrtnesis

BRBURE ok 24 156t RaB I ERBAES e OREEIRh at i on

may vary depending on the nature of the for nul at| on,

but in_many enbodi nents may range from about 0.1 %to
aboutm@zi b g engpdiment; the gongentiatinn ofghe awi?@'mmfungal
éoﬁm@ou(?d(lﬁ\’/p\‘@fera%i)gabmft Q%‘"(mﬁ@)o Ulthelcd?lcg(ﬁﬂé’uoﬂk&?%e Qd&tl%al

rovid are kits for rachmgﬂ/»
My in

@mniwaad C%@ﬁ@f@réls tsrmealwmr@@bowu 1% (WYY tosabsut gle

SRR o S 0CSRAGRDAE RS R o B Rl i o

(vg'e). i @thpr a@me@tra@onmrsb&ayw dependingn thaspecific edditional
atd I

B 06 8 PR BB 8RBl B

plaoimtl ustd eadjpstad tetakarie toreehirkiion afsthe addrtlobddarmhmrgel

epReienAEBAR, hEEop aRe oty At eebalny foeo o

such as nethadone included in a thernoplastic

el astomer matri x, e.g., styrene-butadi ene-styrene

bl ock copol ynmer matrix, styrene-isoprene-styrene bl ock
copolymer matrix, and the |like, which may be present
on a backing | ayer, and descri bed above. In certain
enbodi ments, a kit may include topical methadone
fornmul ati on and a macronol ecul ar matri x such as a
thernnplastlc elastoner natrlx and the I|ke e.g.,
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provided in a kit, each individually packaged. In such

enbodi nents having nore than one net hadone-cont ai ni ng
woradositgsofbacki ng | ayer transdernmal drug del i veP@T/US2005/014246

system a | arge nunber of nethadone-containing matrix

/backin ertransder eI|v S
asonpenratien el R (wirk envola of e Tueialnfal SleghR, S7eh &
epﬁPéE@h&YSﬁéﬁhmﬂﬁwﬁﬂdOne contai ning matrix /backing

yer transdernmal "drug delivery systempresent in the
kit is sealed in an individual package so that one

et hft%‘ép‘ RO s’i‘ﬁJHs%cHRﬁr{gb% tﬁ@@ﬁé@eﬁgmb@mm dafnﬂﬁﬁﬁk@p’hﬁdlby

drug iver stem nay be renoved fromltsgac agi ng
caneniional rmthpés tnm@uwa@mmsegof& sl byish ¥yith a nail-lacquer

bR 348R8R i 2poi Gy 8% B SlideZ AR Wih baen doehnedan wd

g de system ?1 kit remains intact or
resmﬂsroaad Iabdve W&m@l lruslmitbra rdil-lagaes bpttieovamusret: f or m
of topical nmethadone formulation) are provided, the
dosage of nethadone may vary, e.g., for application of
a de {058 sAmghemaubdimenheiithatvestionisa makjodaf treating a

A OB e BEIPRE e be
cohirisks topicallp anmrr)istenbg)dlammpbsmom aceardingip & piesest

RN Ao Rl 1 o ek BREERAEAY dhiefolk b pat e
fURGd) infaétRINe 1k Particular, Cthétftmgm‘rmfetctleh eenmmm;fecélog of theopdantar or

anal ogous structur o
Regpia B regs g the Gt G ohiBp sPundiRl P fiedleRiophorhoys and
a?reﬁﬁd e iillbedl THeguRgATMFBEINSCaPf b Areinkadtion Thasexliby ect
may include instructi onsgj‘ or how to, us

Tr@ﬁpeawowaa@o%cf%?%macﬁ%ﬁn Rlenbateares T MSdlortale.or

r'ﬂ%} geé}ess URit@Rbtel, tieRingBAhfRctidnean bs tines bediss
e reco on a suitable recordi n%@rredl um

(ittieteisdoe), treiealyyaasee by fungl push 7%t MERGIMRVIRS: 1. rubrum,
e, such as paper or plastic, etc.

%E&&gﬂ?&?@n?ﬁgﬁ‘%@l ons nay beppfesent Ion t he k| ts

as a package insert, in the |labeling of the container

of t I r b
i t hh[ﬁﬁé Egg%%ﬁwgﬁoﬁk?%gé %gg?r&gsﬁratloﬁéﬁﬁ@g?é%ﬁcan e
mdsedlblyﬂm m,dl\mdual phygiciae i dew chthe patiestseongition (See, e.g.

d N a

(ﬁ‘l‘g\[& %lsﬁgng ; %rlicnglbg B ?ﬁ&éﬁéﬁtlcg 4. %O\/ltaﬁa%ﬁﬁ & L.E.

dinfirel é@s Eicmdrﬂam &&ImmThe%wmacelﬂg&al Baelsamit ual

b PP, i M, Sl 188

¥hauld be nottidahatthe aaeadlpg @hysiadn whinlcelsrenvphaw ¢d andhwhien to

embodi nent is a kit th ddc e ere

teﬁ@ln%ﬂmtswpfoﬁga%ﬁt 'mSﬂa}é §¥Fuf7° PX'F'.“?I%%%%? t he

gb?&ﬁé%hbO%nﬁéﬁel?ethémhamgqﬁ\y&é&n\mddm tlse know to adjust
tructions, this neans faor obtaini

tragmem ta Gab6r vela  ghelcien| esRORe TSN HeHaiePropliging
O#ltg)("‘ ﬁl\ﬁgﬁmo%sofadn%d?ﬁlﬁ%fé?gd GMsé’\éfs/a ch)mpbém@’( s@darding to
1T mtation. EXPER
thﬁ wreaemign\é@ném@ wilkvagy avitgdbe seyariy %d ﬁéteﬂbofﬁh%wfwé' infection.
' I Jr c8n also
FUERF, B ARG ard A dophtaton dreeREm g o ok
pawsambrdlng/wrthe ape, hm?b/ weightnand reppensrarl the indiidualpadent,
0 of vvh r
35 3 i Eopllns AHEOHY el FRESnamic Biialetar 30th B er
to nunbers used (e.g. anounts, tenperature, etc.) but
some experimental errors and13devi ations should be
accounted for. Unless indicated otherw se, parts are
parts by weight, nolecular weight is weight average
nol ecul ar weight, tenperature is in degrees
Centigrade, and pressure is at or near atnospheric.
Solubil'ity and Stability of Methadone in Different
Sol vents In th| s exper| ment, the sol ub| I | ty of
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The above results denonstrate the need for nethadone

to be in solution in order to pass through the skin.
wab@sgaadovent / carri er systemused for this pur pPCEURMSS/014246

have the ability to sol vate enough nethadone for the

d d effect h t d t abl
AR TP BPciiane WSigae hE KeRHHB it Ry Fisbih Syagmic = ©
ambkmiohldfmét@toﬁtugm rélagvety RN hihd theotataaaﬁtetmnéftrﬁédteattdaﬁ

suitability of certain solvents which be used in
ysgd i 8??;5*6% Pt maan'wede%fotba@ & fsrGase of Sh%?'ﬁé‘o%ﬁf@'nlsfrat‘on

Concentrations of Methadone in Rat Plasma - Topi cal

Adm ni stration versus Intravenous Injection A Study 1
O Bt poce ThoABMANTAGES QF-EALINVENTION: o oval uat b

t he phar macoki netics of nethadone solution foll ow ng

i ntravenous and topical applications in arat. 11I.

Expel9%@nTh¢ pmsenginvantion pspyites egmpasiians/and ropods that are

a0 oL OB At TORleRS e nhEbistlfottne,

skin &k oaifh by tepicabAapplication Déthe canpositiens wnthout need for

VR AR R ity e Lo SRR B H i o,

dacording’to taeerésemgirlvhnmi minirize s themsihaltkideceffects that can

r epar,ed dISS ing,.1.3 of neth do
SeEPRl Sy Sttt S diod RoORey Shmeoeiess dos
e?feg_'sh @aﬁigblaﬁy@ﬁewaﬁnaﬁe WérEthdtcmf ﬁewteh’ﬂatdphsbléﬁ sy@nﬂn 1d4n be
to | SS t he ne one [ ee
7oy PBC RS Rt urG oAT Devevelass Y (GP) SRr ough
dlétﬁ)n‘tmufandéecbfrthér@p@ﬂeéimﬂtgitﬁerbéﬁ’eﬁtl\nlthfbut'Eftﬁtre firaied fupgamas
perfornmed sl owy gauze 9;1)(1 cg%rgSat urated w th

lnfeft'?n T C?'h8°§ 'a?thoeié therRregend iInyeatian greiddhis o
6rBSIeﬁt I IHI%@ItﬁJnt &n;otéchhen&@%ho%gtdaﬁ @%m@élshérapﬁm B&

: gauze pad was secured by occl usive tape,
eﬁﬁéy éﬁtﬁ%d %to\th%tslﬁmcﬂshargcha@fety afhe elles! drscebedherein.
pl ace with Zonas porous tape. Blood Collection: Blood
(0.5 nm) was collected into sodium heparin tubes at
t he d@pplophe inventionadliysiiatively deperibegriisireis oagsgitably be
r%gpﬁcfedle a@éen@@ Rf Q?ﬁf 8@&@%0?&@9}&&"\1 Ftat?onSor‘]tﬁ‘*ﬁifa‘tL Bris, not
S1 us proxi nae
spelclflealtsedisclosed h@emulhhys or esanple, thedetm$ I'comprising,”i mi t

it Mpfind; & SAth R b dvely BREUE RO fmitasion
A’dtc&&maﬂg,ttae dmmtde»tpee&shmts emplbmu)nﬂelrshemel beeenruséd as
th t..at ff
it Pl Brdtp RSk andA e phio i biree o
stichdetmaaad gRsressiomef excludimy @wmquamts bhihe fltops stadwn
%{;ﬁllca gn was nrgnlrr%%ratlétgto S nof t he rat
descrped BpATY-ReER thereey, &n t%’iﬁ"f"@”'?e f@u?’%@@ The

Rodinesforefaré Pessible Wthibmhetseopy af Hatieveniien claimed. Thus it
phar macoki neti cs of net hadone solution follow n

Shouichoe HBgRTsiend haltbaNOm el RresaTt dienfion Bas Rgen Fpecifically
FXR6sd bl@ferp&sélﬂﬁoa— eehtsMrid &dtf?fﬁal fjegﬁﬁ'es“rﬁdo@ﬁc%tlén and

Met hadone from Tei koku Phar ma US Test Article

variafipp ﬁéﬂ‘@n@\lﬁmtlpgﬁ)bﬁtﬂﬂwlsﬁléﬁ?fh@@ l'%rttﬁqﬁ@ﬁ by dosmgkilteddm

ﬁei ongﬂ”%gggh g%gltc%{)tﬁnws %ﬁar@?&h&#"e %nﬁlder d to be wit thln

thﬁ(SCOlS%mf)ﬂh@ lmgnedtsglnsem berBins iThg iPrendiedsihave tpean

§EsBed ol shd QorlHica ) LA Edlon B lARARSNel Decies and

2.6 nL of 0.9% Sodi um Chl ori de I njection, USP. The pH
of the solution was adjustedsto 5 with 1IN HCl and 1N
NaCH to di ssol ve the net hadone freebase. The test
article was adm nistered intravenously (1V) through
the tail vein to animals in Goup A The injection was
performed slowy. A gauze pad (1x1 cm Saturated with
0.2 m _ of the appropriate test article was applied to
the cllpped S|te on the back of the anl mals |n G oups
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wi th Zonas porous tape. Blood Collection: Blood (0.5
m ) was collected into sodium heparin tubes at the
wappsapiorat e tinme points. The sanpl es were cenpei/Usmesior4246
at approxi mately 2800 rpm at 2-8 degrees Cel sius for
roxlnately m nuj es Pl asma_was col lected. iij.
R R | SORY Oh{a BRI dgciaurepigo form
p%mftth@@nﬂvant%%moee 1T Goh dMERELAPIdrD8 dack ivention

present invention generally relates to met hod
Vﬂﬁt 2 PIRYRR ordiaggtivee fimiatiop, re@@pf@s |as§‘|y|3§«‘btet9t Fﬁ@eﬂfﬁ?m\m@ genus,
rBfard)eds QP WPlléﬂfer %P{\bf tﬁ@%%lsé@ FREHRIS st afy resided therein.
terbi nafi ne. e fingernails and toenalls are
suscepti bl e to demat ophytic i nfections caused by the
i nva . ,
ot nof0Srh Lpddtf, ahBtErealiend abells ot dFRyctioige BBories
it ltemh;cquye Markusbrgraup, Nhasecsghooledhir ére a;r;t will recognize that the

er.di taI and r  known
BRI BB iond Hetd bl i RS of anf B BT ek Br o
mgtomédfmémbmem thd Mfkamueh geaupt hensmﬂed ®,bg muﬂfrﬂteed ltrm the
adm Jstra on r.nore own, anti nga
oir cBSGiston i i b oR R B AL O Eoriehia, NET: ne.
grhisodmeh@wil badpparent trthetd 6f inale Bt upon ReViERTMGtAE abole
is that (f these infectigns are not treated early

t he
AR SGahe Of BeRiaRaEn S HiRkeloms, b detogrngd not with

raftiibideStortAé bBBvd 88sbribfion, 'F)ut? bl‘ﬁﬂnd metéalaeoéid@teﬁﬁlﬁed with
recurrence i s conmon. In |t|on many

reteraeigdhe pepeandgd Qlww alp@g M@Bﬁhvftﬂﬁe%@aeﬂww&m@
ek geéménsﬁ»ﬁé &3l er&.ﬂé&tmefmy&oélﬁe@ef é}%ﬂ.&b%ﬁa @&eréhces
relatively large anounts, and onged periods of
in¢laging patans poblkcajiens, are mcgmolﬁtad eefehe by mfetqrea site
and be effective. [003] Despite the fungicida

ef fecti veness of many of the newer conpounds, there is
al ways a concern regar RERERENCESt y, carci nogenicity,
and side effects, which require the patients be

noni t or ed perlodlcall when treated oral

par t i(828laPawhahRPE BQ"H@& SHEFH® ﬁﬂ“é’r&'lﬂg)éfaﬁéw)f ANk
AYRpldgY b tRARAS Ir|1 D¥Rasédiacthe W’éll§tBlﬁb|€/§elﬁ§éiemictFﬁJb%§éﬂons

counts are usually routinely perfornmed, adding
@¥ael. d@B4bly to the costs of treatnment and al arning
" patients. It is generally believed that risks can be
reduced considerably if these conpoundscoul d be
adnmi (988leNais:tTherapy, PiagapsishBurgetye Seher, IRK amd BeaniebRC, WB

each such sites via the
syé?gh1§3@@?c ”ﬂ?&ggmh%o%gﬁdThe topi cal adm nistration

of these water insoluble conpounds, particularly

i 1 A0 WEeERA R B iR B R FnbRECRSi , ac

dharddieridedion of tHeztladnan nait; Perroeativeupattein fdrevatéd amd ar e

R DA £ K UG, T BBt PRedS. dRPonl y water

i nsol ubl e conpound, which in addition is insoluble in

nost a | vents, is.incapable of per i 0
throdﬁfn‘?lt 2@laﬁ | OTHCRPBYCORiF- Q@ﬁ&?e&m 'mfgﬁ:.% |(19792

| acquers, solutions in organic solvents, and
suspensions that contain this conpound are ineffective

t opi d881lyNais B. féna! mpﬂ@ﬁttheﬁafemm@eﬁ of Benggziicohp!
@éwéosm&,a QRY Sdflin e%ng&eté qnt 5 Tb)%c&bit')@ﬂéd) ssupﬁe!zsaéﬁ e

be able to topically apply pharmaceutically active
conpounds directly to affected areas. If the
nmedi cation in question doesq ot penetrate the upper
surfaces of the skin or nails, which consists of dead
keratinocytes and the fibrous protein keratin, and
just deposits on the surface, it can be readily
renmoved by friction, washing or by the nornal
det achnment of the keratinized epithelium However, as
|nd|cated above It has proven very dlfflcult to apply
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strengthen them The patent further discloses that the
product has aseptic properties, curing fungi which
woeewsdodnal |y infect nails, but which al so cauBEBFUSINE014246
inflanmmati on.[008] U.S. Patent No. 4,820, 724 descri bes
a dual phase solvent carrier systemfor topically
applying at | east one pharmaceutically active conpound
corrpg(i)@g_qdu_(g_ Hatént@ddureenempound di ssol ved in at | east
one delivery solvent and at | east one fugitive
solvent, wth a particularly useful conposition for
t opi cal | yglongaigyng slenat ophyt i ¢ $aheatetens conpri sed
of griseofulvin, benzyl alcohol d at | east one
fugitive 8B, [%@%@9 U. S. Pat MO8 4,957, 730

descri besgagBajgds VaFpheh conpri si@ga@ev@t er insol uble
filmformng Substance and a series of antinycotic

conpounds 6d@5i124d 1282082 1- hydr ox§3MO¥yri done
structureg Jd3lfis U. Sooftat No. 6, 48ksdpdndescribes a

| acquer fofl tteating or preventing fungal infections
whi ch i ncBd@sB4beve3/800known ant i Pumghdl- agent s
entrapped i termpmasol uble fi ;orm ng pol yner,
pentadecapégvgﬁﬁ? Wﬂﬂ% also is c$gﬁﬁed to act as a
penetrati diB28iteance4/198D11] U. S. Nmnéint 6, 380, 236
descri bes the use of a tissue softening conposition
cont ai ning urea and an antifungal conposition
concurrently or nonconcurrently. The kit al so includes
the use of a protective gel-dressing for ready
application. [012] U S. Patent No. 6,042,845 discl oses
a method for treating fungal diseases of the nai

whi ch includes the use of sulfhydryl containing am no
acids and urea as perneation enhancers of antifunga
drugs. [013] U S. Patent 5,889,039 describes the use
of a topical antifungal preparation which contains

ei ther sul conazole or naftifine conbined with an
acetate penetration enhancer. [014] Many of the above
i nventions are |l ess effective because the | ack of

wat er solubility of the very hydrophobic antifunga
agents. [015] This limtation my also apply to the
technol ogy described in U S. Patent 5,487,776, which
al t hough di scl osing a nethod for solubilizing
griseofulvin, did not allow for the solution to be
conpatible with water. W believe that the nore
limted benefits afforded by our previous fornulation
wasprobably due in great part to the fact than when
the | acquer containing griseofulvin was applied to the
surface of the nail, the presence of water in the nai
plate was sufficient to cause the precipitation of the
antifungal and thus inpede its penetration across the
nail plate to the underlying nail bed. [016] Therefore
while certain antifungal agents nmay be applied
topically or orally, nost have only found to be
effective orally in treating infections of the highly
keratini zed areas of the skin. Wen nails are
infected, particularly toenails, oral adm nistration
has proven to be the only effective way of treatnent.
A major incentive for topical application is that
total amounts of drug used for this route is severa
orders of magnitude | ess, and the effects are | ocal.
This offers a very significant margin of safety over
oral admnistration. Unfortunately topica

adm ni stration of these ageniss, with concontant

ef fectiveness, has been hindered by the [ack of a
suitable carrier or nodality of penetration route that
enhances the actual solubility of the otherw se water
i nsol ubl e drugs. [017] Therefore, there is a need for
an inproved carrier and nmethod for antifungal drug
delivery so that such drugs can be topically
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(3) a lower aliphatic alcohol in which the aromatic
al cohol is soluble; and (4) water or a
wowdosnessepat i bl e sol vent m xture.[019] Typi caPCTUS100&014246
al l yl am ne antifungal conmpound is terbinafine.
gﬁ\g@% the allylam ne antifungal conpound can be
r allylam ne such as naftifine or an anal ogue or
derivative of terbinafine or naft|f| ne.. [020]

Typically, the aliphatic al

aromati ¢ dutf¥t ?'ttlf'érgﬂ ?Fgmﬂgﬂﬁ %5It Iappﬁﬁ%@og? hq %nn and
AaRtddeiprigiiger nati ve, the aromatic al cohol IS phenet hyl

al cohol or another aromatic al cohol. [021] Typically,

the | over (@) ApRAYIRRNING 2Hi¥I9al COVRPMNG ed from t he group

consi st nQbP%n%‘hBB{a’ucaél@&tb%ubétlﬁﬂ@d QR lanadre@ant susdlitlent in
m xtures thereof. Preferably, the | ower aliphatic

wh@b fifog atltéaremﬁﬁnﬂam@ah%ﬂmp%ﬂés pPlublertas degres thatany |

SRy

B o AR R B for O Bl I Qe Lompa TR can

aetasﬂmmpléaﬂ)tlh@oltﬁm:r al i phatic al cohol can be a
m xtur e OfcPhldhedlipABR aBSbI P RRCARNS aflrfAROcold? &%)
Typi cal |y, e conc ration o yl am ne
soitbleparnghl conpound is from about 1%(vv/v) to about 3%
(Wv) in t t he
co‘ncentrat mfat%ra%%ﬁfﬁ{)%h}gﬁblegﬁt@%ﬁn a corrpound i's
fromabout 1.5% (wv) to about 2. 5%(W/v) in the final

a1y am e e o oige EhARuine PEoaRE Rt kiR lerkine

fa?ﬁaiagal @lﬂmpﬁuhd Melé&é&frofﬁwge g&idwcorish;tang ofiteebinatirid, on
(0] e all atic al cohol su aromati c
Seishine i dn el G A et e g corbients Bt Ba e bc vt v

in the final conposition. Preferabl y, the
concentratjon of the ali hat oho ubstitu .
S th an arbrdhd entiumed coBRRPISR SLEST 2 3Bt ¢ ¢ Riaioe
Bhi¥ehg QBRPBURE Rseléfd romytRe @RdUpycorlsliting O epbihafid iy
of the |ower aliphatic alcohol is fromabout 80% (v/Vv)
paftiBdut 95% (v/v). Preferably, the concentration of
the | ower aliphatic alcohol is from about 82.5% (v/v)
to about 87.5% (v/v). Mre preferably
concent r at4-ohh@@ntifiaoal caposifipn Ahelain gl"‘&‘@lﬁ‘%ﬂ‘ thesaljaynine
V. y, the concentration of water
%ﬁt(ﬂjﬁéél C)O{né;rogﬁg]is tag%l@g@ésol vent m xture is from about
1% (v/v) to about 15% (v/v). Preferably, the

concent r at t
mxture Lot T8 palBhe sBppfiol St SRR WA\ SRAERE
ploohel saabistitutecheitic en asthatixt substitoEntiatselectad frde the group

e T R U I E v

wat er - corrpatl bl e sol vent m xture can be used. This

[026] 1n Shot ReAHBBHIRERPSTPRE! PROSAUTSTC BB P ae
atboﬂedsltblsmaéd Wit bh WRgAbticaBeoBHAL islbengg Rédohbl. t hi s
enbodi ment conprises: (1) an allylam ne antifungal

compound; (2) an additional antifungal compound; (3)

an al i phatyctaé @ﬁtﬂhgat&mdotsmbﬁ@f ¥l 1%@&.&@& lower
substituent in whi the allylam ne antifungal

@dmw@rﬂicc&ml&q%ecé@d fremdhe gravpLasisliog af etaﬁtaltqn%awopropvl
“ah?éHHBP%Pld%ﬁlufé%' ?te%f.t_o a degree that a

erapeutically effective concentration of the
all yl am ne antifungal conpound and of the additiona
anti fungal conmpound can be applied topically in
solution; (4) a lower aliphatic alcohol in which the
aromatic al cohol is soluble; and (5) water or a
wat er - conpati bl e sol vent m xture. [027] The additiona
anti fungal compound can be any of griseoful vin,
ket oconazol e, griseofulvin, mconazole, itraconazol e,
fluconazole clotrlnazole econazole terconazole



(wv). OQher concentrations can be used dependi ng on

the specific additional antifungal conpounds included.
wagysaedory, the volune of the | ower aliphatic BeTORINNG/014246

used is adjusted to take the concentration of the

addi ti onal antifungal conpound into account.[029]

Anot her enbodi nent of the invention is a nethod of

treating a.fTmgahtifunget cbmpositdn skelaind¥ whekredis the lower

BB Pralis o BEPM o composi 11 on accor ding to t he

present invention to the skin or nails in an anount
therapeutlcally effective to treat the fun

i nf ecti on.9-1 pantfieeal spmpesiion gheaim {Srrfr@&qm me pthylgicohol

isﬂét%‘éldté’@tr@falwﬁolm antar or peri-plantar regions of

the foot or of the subungual epithelium present above

and around the nail bed. The fungal infection can be

an 10t ect Ian Fisafylel ThGOGRSY SOt Wltein the ety alconol

M crosporum cani s, grophytes .

i35k ¢thyl algpbol. or anot her fungal species. DETAILED

DESCRI PTI ON OF THE | NVENTI ON [ 030] The fol | ow ng

detail ed description is of the best currently

cont enpl ateéd Thedantifierigat aempositioroaft claitne? wneesin trenlowghe
ense,

ARG el 13 BRrp Br SFL AT s ot BRBPSE T ng ¢ ne

gener al prrncrples of the invention, since the scope

of the |n +Hon .S best defi

clai e, [ o2 T B maRe B ovleiy T BRESH isnmagsiton
bSmpﬂmanWa@ungal conposition for toprcal application

to the skin and nails. In general, this enbodi nent of

t he conposition conprises: (1) an allylam ne

ant i f ungal13; ormogmtdunda? Lompogtiorpbidiaim flvbeleh the composition
substituted with an aromati| c substituent in which the

SPMPIiseA Hwalgicompayale obepbkdU®s sol uble to a degree
that a therapeutically effective concentratr on of the
allylam ne antifungal conpound can be applied

t opi cal |y T4 E8 #itigngal canpesifioneiciaim pwaerein fiecohol
Bncdhiration Beha MYBkite it mﬁr coPpSMd Rl fom aaérft(@ (Wiv) to
water or a water- con‘patr sol vent m xture
#putcdb (W/V)-t he al Iyl anine antifungal conpound is
terbi nafi ne. However, the allylam ne antifungal
conmpound can be anot her al l yl am ne such as naftifine
or an analidguEheanttigrdal aorpesitidn ofeti@imbd wherepr the

Loy I 0
Subcée{n@eﬁ?n é\otﬁg %IyI%H'hr?eaerjrtrf ng%ahgﬂr@é{)&ﬁjtg r{fon?gsglgﬁ 25( (w/v) to
aboadb% (Wowever, in another alternative, the aromatic
al cohol is phenethyl alcohol or another aromatic
al cohol. [034] Typically, the |Iower aliphatic al cohol
i Is Sﬁ| Iec:t _ech.memamtlﬁ@?@l Orbmposlfmai oftdlaign t6 whefeyr thfe
al co . i sppro al co nd m xt [ €0
BpaaRation, SF B puhe Sfisiat Pamapitishisibout Sy
al cohol . More preferably, the ethyl al cohol IS
absol ute ethyl alcghol. Alternatively, the et hyI

al cohol cahl - bEheoaiifianga) Forapegifies of dlaimyhwhaeain the

ébrﬁc%rnﬂéhdw 8f the*éﬂphé’d’iﬁélcéﬂdl Qlﬁlf’étrhﬁeéilnﬁ’rﬁ *é‘?r'aréﬁr@tr@@u r uent is
m xture of al cohol and i sopropyl al cohol. [035]

fropm ahaut y% Q\’Wé){%éh@énﬂ/af\d/‘t)n of the allylam ne
antifungal conpound is from about 1% (wv) to about 3%
(wv) in the final conposition. Preferably, the
concentration of the allylam ne antifungal conpound is
fromabout 1.5% (W v) to abogt 2.5% (W v) in the final
conposition. Moire preferably, the concentration of the
al Iyl am ne antifungal conpound is about 2%in the
final conposition. [036] Typically, the concentration
of the aliphatic al cohol substituted with an aromatic
substituent is fromabout 3% (v/v) to about 10% (v/vV)
|n the f| naI conposrtr on. Preferably, t he

oy o, o " o, e I R T 1 I T T Y 1



(v/v) to about 11% (v/v). More preferably, the

concentration of water or the water-conpatible sol vent
worRoosuo®7t s about 10% (v/v). Typically, water PET/USEM3/014246

alternatively, a mater conpatible sol vent m xture can

be used. T, moul rlse drophi | ] ol ar organic

sol vent s. 11[%&5] WP‘&?{ (%/ fgﬁ?'g’b{-}:wﬁﬁ'ﬁeqm

dehdentratiorbf tﬁétwphéttoadlcdmveuﬂsntmed with anhosialic agisstitdent is
under the nail, and that have to be

n or
PE?%%ﬁééWYbr prol onged periods of tinme stored in the
interstices of the epiderms, at the epldernal-derwm
junction or sub-epidernmal regions. articular its

focus is off-tHe %Ifﬁ‘ﬂgﬁl 90’8P°%tﬂﬂrl ’PfLﬁ'r'{}jBfl wheraiR thenat are

E6SEdnkafon Bf Rellowdt dIiRRatid ISl iBSm bolit 80%:Yviv) to about 95%
keratinized epithelium such as that encountered on

¥ pl antar and periplantar regions of the foot and
t he subungual epithelium present above and around the
nai | bed (hyponychium proximal nail fold, matrix and
di stal grc¥vehhe @miziw]galxcwawv@ oft clajol 1@whereimttiech

9,

bé‘r‘r‘ e‘r‘ni’r‘@tn&ﬁflftélsllﬁbgrﬁél %t?osdalg%rgﬂ 'n{l’?&ﬁ’n a%hf sfé % &W%QS&Jt
635&b@$0anounts of water, and mhlch are stlll able to
retain the highly hydrophobic antifungal agents in
solution are used as carriers. This mxture is able to
cross bot 21 HEheegntifengahtorbposiiiar ofvelaiki 2Qwheseiméne
thro h t he

unt er.ed sol vent
Ao e TR It B8R0t 1 e

epidern1s as well as through the noist nail plate
whi | e contjhujn carry the drugs .in, solutiop. As
e vat  BERBuid imbesiahe™ami? Shetertia nos
tondenaation Bf WaRE istrdratBout % ev) 1taost 1289 afv)t he
cells and deposit in a mcrocrystalline form It has
been shown experinmentally that the solutions prepared

accor di ng ZﬂmTﬁé)ér'Yﬂ#ur@b%l 66 poditistotdidim IPhActdNethe

antlfun ounds until the water content reaches
a@ﬂm%a %pfe\ﬁ ehgsf&mtaheuf&{qwuhf@ aoeyt {he Wt i ve
concentration of the solvents. Since the water content
of the nail ranges between 10 and 30% the sol vent
carrier w4 Theantdungahapmpesition efutlaint Shwhereibihe t o
each t he subungual
baenatol BRuARk|o L PO RSr ' ahi oh then begi ns
to precipitate, is deposited in the interstices of the
soft tissug Qr?dfun%@{)rﬂp dif A“S‘rsclé’ﬁne{‘s ®H8 i the
clinically and experitrenta ?y HOET T hs® | s w rel ease
echdenérafion ofttihplvegtet-tanspaiibtesatverd naxtuonig-ftoen abdnutolae (V/veo
t,i 41] The rate of diffusion of water through
?ﬁ@ﬁ1§ﬁﬁ%6#§ e is 10 times greater than through
abdom nal skin, taken as an exanple. Unlike what
occurs with t strat um cor ne of the
e moabi | 14 B SIS SRS o aleaP b 02,
toshepBhtion opﬂhetwbﬂela&mpétwl@éowﬁ hﬂﬂht&o:scfrdh@ BPOWYYS (W/0) to
traverse arrier, decreases as the conpounds becone
Ph@#éés@ﬁgY& hydrophoblc It is therefore apparent
that for a conmpound to traverse the nail plate it has
to be water-soluble. It has been Postulated that if
al kanol pe¥freliis antifyngab gprapestien el dpel 26 wherel thener
g o W O G BRI, T R PR gl 1R
plate to the underlying tlssues (Wal ters), sonething
that has never been achi evedg [042] Unfortunately al
t he conpounds found to be nycostatic or nycocidal are
i nsol uble or barely soluble in water. Therefore,
anot her carrier nust be used. [043] The solvent system
devel oped and explained in this patent allows the
antifungals, in particular terbinafine, an extrenely
mater |nsoluble nDIecuIe to renaln |n solutlon as It

o o " . " o a1



Sur prisingly, upon discontinuation of therapy there

was no recurrence. Sone nails continued to display
waly@snapnt c changes commensurate with the sl owe€HUS200$/014246

nail growh and replacenent. This persistent and

possi bl e prophyl actic response is attributed to the

uni que solubility characteristics of the conpounds in

questi on @gd Arparitiengabedrhposiiidn foheopse] epplidtion to/drtskin

to deliver the drug to thesubungual or keratin rich

rgbn%ﬁscqums@gt he fungi accunul ate, and to persist at

such sitega) RerBindiisd PG eioahirativh dfabdueb% oeﬁv/v)
pr eci pltatlon [046] It is believed that t r esi dual

prot ect i vdbkebpaay glcgholing cpepwtrﬁépﬂrpéaaabﬁﬁ d"Wh this
sol vent  mxf gf Ial@&%lwﬁcbﬁééﬁtu‘éﬁoﬁﬁf/a&ﬁ.ﬁ%p/@ﬁ% ahd

what is known be a very intractabl e di sease, can be
attri but edd} @va(tepfen AiconetipdipaIof rheltddio&i/Yk on of the
antifungal following its precipitation within the

keratinized epidermal tissue as it cones out of
soI ution &9. tAreantiingshcorpesiten fos deriesl agpligation éafhe skin
c?F@ &%@1 [047] In a preferred enbodi nent, the
ung t, terbinafine (an allylam ne conpound)
used to tr(e)atanlaﬂylecrﬂrie)mifmgad hempaihd and of the sub

and peri - (noccasin
di stributi hﬁ)anaaéjd&%gélo %ﬂﬂ' &ﬁ“ézy "al cohol at room
t enper at ur(e) antdliphdiie aimwobéutmtﬁuted mgh anrerosatici bbstityent in

hishithS afiepRena e b BB ehahAR o e

vbrhPosrittAressciuiliéltd ®tegrEeahareatmerapleuticallyiefietiiveecarcentration

t her ef or e . di I e n s al c
sbhg@yamize AntTgRg PHWPOQ'%%'B%PP @ﬁﬁ@l&#@ﬂép%lﬁ'é"%ﬁ?‘m?°”“d
gasbe o Fpﬁbd/\@b%lly’ﬂrnesoﬂﬂi@ﬂd The final concentration of
the active conpound_terbi na“_ll ne, hl%b}%% and th t of .the

preferred 6)&@'%’?" alipbRbg picg IR e[%%ﬁf‘t'c &loofiol is

@%,hgrengﬁd ve enbodi nents include increasing the benzyl
cohol concentration to 10% _using 95% et hanol

i nst ead of(ehnwHienera ‘éﬁﬂ@&ﬁ@ﬁnpafbt?'ers@gfﬁﬁkmﬁ@rﬁart of the

et hanol with isopropyl alcohol. [049] Under these

conditions the solutions prepared within this

f ramewor k ¥&nThreantifingadgompositien atclait 29 whefgin the additional

Wﬂ‘{lf%h@% cttoﬁg)o‘{yﬂ I‘E{/ gﬁ%%l@&%ﬁﬁ%b n?l%d’c&%létﬂgdo? gféé’c{ft\ﬂ)nn

kbiosomztodm@rlshefumrxmcmazolet rtmena@le Heicaaagole ciatémazole,

h 0

W?Wﬁ?ﬁ ,?%rgoé e %orecgh?% ) %‘%&H&%&f@%&ﬂa?ﬁé % %Ezole
atmldprcwolaf‘mrhdf]matcmrdnglmaafndrtelnaﬂateenal nin soI ution until
it reaches the nail bed is key to its ability to
exhibit its pharnmacol ogical activity.[050]
Accor di ngl 31. @@ ahtfungaticonhiposition of cltine 30 mhendin thre additional
antj fungal conpqgsiti conprising an allylam ne
é’ﬁ%‘ﬁ“ﬂgﬁ'g‘%ﬂm%\?ﬂdﬁﬁﬂs%g‘dv 'An addi tional antifungal
compound. I n general, thls enbodi nent of the
composi tion conpri ses: an_al Ian1n ntif
conpound; $2) Ta%aa@faneal&ﬁmpoaﬁ?mp Flgi 356@5 ﬁlegfe%%'fma'

'ﬁuﬁﬂnbg%ﬁouﬂdqgm&on%%lét ituted with an aromatic
substi'tuent i n which the allylamne antifunga

compound and the additional antifungal conpound are
soluble to a degree that a therapeutically effective
concentration of the allylam ne antifungal conpound
and of the additional antifungal conpound can be
applied topically in solutiopg (4) a |lower aliphatic
al cohol in which the aromatic al cohol is soluble; and
(5) water or a water-conpatible solvent m xture. [051]
The additional antifungal conpound can be any of

gri seoful vin, ketoconazole, griseofulvin, mconazole,
itraconazol e, fluconazole, clotrinmazole, econazole,
terconazole but oconazol e, tioconazol e, oxiconazol e,



conmpound is preferably about 2% (wv). The
concentration of the additional antifungal conpound is

wo ysaedory from about 1% (w v) to about 3% (wW RQT/US2005/014246
preferably fromabout 1.5% (wv) to about 2.5% (wv),

nore pref 9 h neent rati ons.
can be. use adiefisefebbbstlon &t ol SEHAGRY] @' Rkiona
antifufged gampoong uedecanaedladed. Typi cal |y, the vol unme

of the | ower aliphatic alcohol used is adjusted to

take the concentration of the additional antifunga

conpound 3% orRcaaifurigal ddraposifidn oistaiadsh wherir the additional

antifuq al conpound is used ata concentration of 2%
E0yh9gal ERmPoBRd ool FRAPOSPTAARR ¢ al cohol , such
as ethyl alcohol, is reduced by 2% [053] Conpositions
according to the present invention can be applie

dDb
convent i orad Th& #Edge FRMBLHITR efifdaigs) Whergzlrgﬂpﬁqdd%ional

BhitaRgalicbhpBuR@id griseBRGS aR@hitdhazsle! Ol | - on
applicator, or by a squeeze bottle with a snal

opening. In the results cited above, a small brush

W th a naidg | § EbrRp¥&fortSedair AP hheRPina&dilylami
embodi nent” of the Fﬂgght+oﬁw?s a ne?ﬁgq obet#qat[néag“ne
antifgagalicafrpeund is flecied fiomrthe group, consisting of rbigafine,

RS BT nalddls, S enp R UTRE R b SR FRNITKS. ey
invention to the skin or nails in an anmount

t her apeut igal [ e he | :

i nfecti on.&?n+%eaﬁtﬁ@fﬂtag¥, bﬁse'{'érﬁ%% 'Fhl %é %guféénntqesallglﬁ mine
anfifangal @ompbuhd és sHlecieédfromrthe groupptansisting 0é terlbinafiref and
thﬁffoot or of the subungual epithelium present above
AA%"3%-ound the nail bed. The fungal infection can be

an i nfection caused by Trichophyton rubrum

M crospor nis,. T. mentagr.oph S, . ,

i nt erdi gi 'tJﬁ e eo?ﬁtﬁwzﬂ%?mpﬁﬂﬁ% Xé%%‘@] %@‘.’Vhere'“ the allylamine
Ahfifangatcorloind idwerdindgiiel i nfection can be tinea pedis
(athlete's foot), typically caused by fungi such as T.
nment agr ophytes, T. rubrum or Epi dernmophyton

f1 occosumzd Offd arftfiéndx 86hpbatishibedlhifN29 ket #He aliphatic
adm ni strati on and dosaqe can be chosen b h

. : . be ¢ y_the
aleahol supstitufgewithc arm arqmatig; seipsipentia splgetegifions the group
LhrigQdt- hfalcBhaP: Spi el ber g,
g@ﬁﬁﬂ"gﬁ@?‘%ﬁ'ﬁﬁ@? g%neo‘s?ri%cng’fﬂ){?n J.G Hardman & L. E.
Li nbird, eds., "Goodman & G | man's The Pharmacol ogi ca

Basi s of Ther G Sy, ' ; ; ;
York, 1996@? @%&@&%&8@@9%@ ?‘i\@%{gﬁ? g’h%tee'?]{g%\é%'phat'c
altaholt substiutesinwlithgn proysatici substiloantds kabzyl ateaholb and

when to termnate, interrupt, or adjust admnistration
due to toxicity, or to organ dysfunctions. Conversely,
t he att endd hgThhsstifongah conopbsitian soclaimo28 wbeesil) thet lower
treatment to higher levels if the clini respopse

Rl B atonells RetE R Mool dRrEing 5 e g apeeey
afcohol, agdamiixtatesrtagredise of a conposition according to
the present invention will vary with the severity and
extent of the fungal infection. Further, the

appl i cati ofp, dpseaichde b@pssitie ofglain 4atwherein the lower
frequency, can also vary according to the age, body

aphalic alehe! isedpdAlsehgk " t he i ndi vi dual patient, as
wel | as other conditions affecting pharnmacodynan c
paraneters such as liverand kidney function. This
shoul d be kept in m nd even though system c absorption
of these drugs is relatively ow and the total anount
of nmedication used is orders of magnitude | ess than in
the case of systemi c adm nistration. ADVANTAGES OF THE
I NVENTI ON [ 056] The present invention provides
conpositions and nmethods that are nore efficient for
treating fungal infections, particularly funga

i nfections of the skin and nails, by topica

. - Y a1 o " = - r



Additionally, the terns and expressi ons enpl oyed

herei n have been used as terns of description and not
w@pookitpdorati on, and there is no intention in tPET/USHOD014246

such terns and expressi ons of excluding any

equi val ent e r

portion th re ’Qﬁm%ﬂ%f&ﬁgggﬁ%%bﬁﬂ%% ?%®bg@§}ﬁous

atodidliixabsaiute edind ajgobeali bl e within the scope of the

i nvention clainmed. Thus, it should be understood that

al t hough the present invention has been specifically

di scl osed Mydwﬁmltuml mﬁgp&im&lamd?mﬂémihe ethyl

i fic on and variation of the inventions

ﬂ@S@? gﬁ%@%ﬁﬂéﬂ3g8 be resorted by those skilled in

the art, and that such nodifications and variations

are con3|dered to be within the scope of t

i nvent i ongtodi H8 YHEPILE/ATPOSIRNOf GRiHE Wﬁgreq‘{h% lpueh
Sttt BRONBI e athixtuaa &f SBDrAIEGHRI| bitd Rebrépy alardl. of the

narrower species andsubgeneric groupings falling
within the scope of the generic disclosure also form

part of twemer%ﬁmmg%néoma&.@od m:éwm\e@gtvhere@emeﬂ c

description of each i'nvention with a proviso or
penREniraton phﬂtp@dlvlammeeamwrm@l g@ryPeuns] sdonrabewtr! % (i) to
éaﬁﬂQﬁ _regardless of whether or not the excised

na erlals pecifically resided therein. [057] In

addi tion, where features or aspects of an invention

are descri r se
school ed Iﬁeﬁjlﬁeen%ﬁtﬁur\\;ésall ?émécotééﬁét&?& ?églﬂgrei'#\}%nt ion
cencangratiomef thb\alldasind deifurngal tempeund isdrom abotvii.glgw/v) to
r bgroup of menbers of the Markush group. It
gﬁggﬁé%ﬁﬁtaﬂe under stood that the above description is
intended to be illustrative and not restrictive Many

enbodi rrent arent to t n th art
upon revi € mb“tﬂ§%§H%€8°@89§ﬁ?$? %%&%S@wb €of the
EovEhtragsn ahmelauyrbhm@émﬁ@qumeompb@rﬁdnsmum% (/)b
reference to the above description, but should instead
be determned with reference to the appended cl ai ns,

al ong withyg hﬂwéé&*utlfuﬁg{f_a‘l)@@n@&suﬁ&ﬂbﬂ@énﬁﬂt@%@r&ﬁtt@h such

clains are entitl ed di scl osures of all arti

gercanépbor Atke addiienalaniifingat eernpeuisl is frem abrut 13 eN/v ) to

SR80 d herein by reference. REFERENCES [ 058]
Eaﬁger &ﬁggBaran R structure, enbryol ogy, anatony and

physi ol ogy of the nail. In Diseases of the Nails.

Bl ackwel | 058]
e ] L e BIDLE 10 c08{ 8Pt
DamsagitratiRCof ths mumaamtuﬂmabmwmd lé@@bpm% (w990
[059] Walters KA. Flynn GL and Marvel JR

Physi cochem cal characterization of the human nail
Per meat i onbpaThesamtiffingal sameosition ohclain 2gwhereih gwhol s.

aERURRRSr e bt Hesret supettion Wbl oBBuf sybrgyentis

Naht atibut Bes al/iv)Repbotit @3 (Wie). saf ety assessnent of
Benzyl Al cohol Benzoic Acid and Sodi um Benzoate. Int J
Toxi col . 2001 :20 Suppl 3:23-50.S. Patent Docunents:
, 224, 887 5$20@He§@tﬁ9 aI@bm@bS|tlm$89¢IQi3r953»(Nh8&9n lﬁBDV\ﬂ es
585, 963 7/ 2003 gﬁan et %24 12/ 2002 Sanpu
caaeerprggon pHHg Al %‘é%%‘?f‘o' 61493"@%8 E\I'tﬁcﬂibarsm?“&s“%‘tt't“e”t 1S
aﬁth,go,gqv/J,j 1966 Nimmi , 820,724 4/1989 Nmil CLAIM 1
An anti fungal conp03|t|on for topical application to
the skin and nails conprising: (a) an allylam ne
anti fungal compound; (b) an & iphatic al coho
substituted with an aromatic substituent in which the
al lylam ne antifungal conmpound is soluble to a degree
that a therapeutically effective concentration of the
al l yl am ne antifungal conmpound can be applied
topically in solution; (c) a |ower aliphatic al coho
|n mhlch the aromatic aIcohoI |s soluble and (d)
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anti fungal conmpound is selected fromthe group

consisting of terbinafine, naftifine, and an anal ogue
wo@roodaoiovat i ve of terbinafine and naftifine. 3PCTNB2005/014246

anti fungal conposition of claim2 wherein the

al Iyl am ne antifungal conmpound is selected fromthe

group consisting of terbinafine and naftifine. 4. The

ant i f ungal5% orteoanitifurgal cémposiiion & aligr 28 whetein the
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@liv)phat i c al cohol substituted with an aromatic
substituent is selected fromthe group consisting of
benzyl al cohol and phenet hyl al cohol. 6. The

ant i f ungal54; ormeosntifuryal edmpdsition &f oldiaT 29 whefein the

al i haE| c al cohol substituted wth an aromatic
ERrpRPS! '%ﬁ?mpgse&é’}’ﬁtﬂ al cohol . 7. The anti fungal
conmposi tion of claim1 wherein the | ower aI [ phati c

al cohol is selected fromthe a@ogﬁo consi s f et hyI
al cohol , iZvphspntifiungaheempog 1 SR e3W

Iar%paahbrﬁ H&ﬁ?hsé‘s%ﬁ@ricb%a%le%b%m rhixedrer el n t he
| ower aliphatic alcohol is ethyl alcohol. 9. The
antifungal conposition of claim8 wherein the ethyl

al cohol i ss@ gﬁ% tffu \Ai)]m?bé%}?h f cldi STWﬁeﬁ-mtﬁeungal

conposi tion arm eln the et al cohol is
o69centrajion af wates|s. fram abauiel “arfv/v} irahmut &% ﬁf/@@i/\t)l on of
claim7 wherein the | ower aliphatic alcohol is a
m xture of ethyl alcohol and isopropyl alcohol. 12.
The anti f ByaTheanijiazgal composition ai ¢laiin S wheiain thee

it [ T o f al
BRI R RCRIRAT ¥R () o R
conprises a water-conpatible solvent m xture. 14. The

anti f ungal osi.tion of cl

concent £ atTon B St BorBRAIE SRR BE AR sund 1 s
tonseradadion of Matewisvabdud 16440iwiv).3% (W v) . 15. The
antifungal conposition of claim 14 wherein the
concentration of the allylam ne antifungal conpound is

from about5g 6 aiifimgdl @ombesituorioﬁaranﬁ%wvhea&q tHehe

antifun nposi tion of claim15

eemeéma? igp iogwedvat?ﬁ%oramatgh'%ﬁ?'ﬁ@taW%ﬁur% ﬁgraqm @E%to% dv/y)to
@BQW1§%‘%(W\/¥) 17. The antifungal conposition of
claim1 wherein the concentration of the aliphatic

al cohol substituted with an aromati c substituent is

from aboutg@%hey éNt}fuﬁq:al @?r‘ﬁ?hs@i&/ bf MAin SQ&he@ﬁ the

anti fungal comnpositi [arm 17 wherein
coneanitatian |06ﬂneomateheorapatm+ms¢luerﬁlrwasm is<ftasm ﬁbwﬁt%%j (viv) to
%Bmp@ ?Vg t| C substituent is about 5% (v/v). 19.

e antT ungal conposition of claim1 wherein the
concentration of the lower aliphatic alcohol is from
about 80% £Ly/ T ungal
conposi ti oéﬁlo?")'e %guf&pqagtcvﬁ@é%' 'é'/] %éfwga%gﬁ%g}rq]tg F‘%Flm()é;l of
checdrination af thehedteccarhpatibdd solseritmoiriund SLAbOBR 16% ((Av).v)
to about 87.5% (v/v). 2 1. The antifungal conposition
of claim 20 wherein the concentration of the | ower
al i plfﬁati c @. CAlméthdJ@fdih@futm]&ﬂ%f é\MN?Ajlql irt@ctiohhuf skin or nails
anti ,un [ claim12
CBPERE Ao BNt gl SABBSHAN o6 4 oricsy o the
BRinoravé ¥ an ddourttBe@pbiificing akfectveno sicht PR fahgat lirgeétion.
22 wherein the concentration of water is from about 9%
(v/v) to about 11% (v/v). 24. The antifungal
conposition of claim23 wherza n the concentration of
water is about 10% (v/v). 25. The antifungal
conposition of claim13 wherein the concentration of
the water-conpatible solvent mxture is from about 1%
(v/v) to about 12.5% (v/v).



26. The antifungal conposition of claim25 wherein the
concentration of the water-conpatible solvent m xture
w0 go0snaserabout 9% (v/v) to about 11% (v/v). 27pCTN82005/014246

anti fungal conposition of claim26 wherein the

concentration of the water-conpatible solvent m xture

is about 10% (v/v).28. An antifungal conposition for

topi cal a3 ildwteihod of claim SRiwheseid thefungatiofgetion isnan
terbi j j . .at bout 2% (W v);
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(v/v); (c) ethyl alcohol in a concentration of about

85% (Vv/ V) xa ( ter, in once ion of .about
To% (v1v) 0423 herteutief i o2 BREETS BisBbpfteuf B
nbeadtion af thensubanyird epithelivam presant sbavergndi ssomg theajailded.
al l yl am ne antifungal conpound; (b) an additiona

anti fungal compound; (c) an aliphatic al coho

slulbslt i tut ess. w‘rrtelmemolarw eRirn 623&1’@%ihtthh€ﬂlng'ghinﬁdﬁti61ﬂ ist d¥used
yl am ne antjfungal conpound_an addj ti ona

B R LR so e S UBURS 6 Hchiog e Whims
Microgpsriiin szals, Y. RlehRrdpH/t&sQ TC R rbiRith RN TOfubkiE, and

al l yl am ne aptifungal conpound and of the additiona
SRICCITARIAMIOTRASESHE: can be applied topically in
solution; (d) a lower aliphatic alcohol in which the
aromatic al cohol is soluble; and (e) water or a
wat er - conp®: i heemeibpd e elajm gRuyhereig dhe fungakinfaction ifdlinea
ogposi tion of claim29 wherein the additiona
antifungal conpound is selected fromthe group

consi sting of griseofulvin, ketoconazole,

gri seof ul 470 THE fiofed ok Braijh %ﬁ%?@iﬁ%@gl&ﬁéﬁﬁ%%ﬁﬁjnﬁal
clotrimazol e, econazole, terconazol e, toconazol e,
coropourakisiterbineline.onazol e, sul conazol e, cicl oprox

ol am ne, hal oprogin, and tolnaftate. 3 1. The

anti fungal conposition of claim 30 wherein the

addi t i onal68anithefraeitpall of ol BAdvheseigrthes alighaltic ialcohdl.
The.antif al__conposi ti.on of claim3 erein the
SR R SR PERE R et S Rt ol 0. 33, The
anti fungal conposition of claim 30 wherein the

addi tional_ antifungal compound . s ketoconazgle.. 34. ,
The ant 11 GiganedBRDGY T PEN G vi1eie o Rie AP teiericonol s
gl dlcerl anti fungal conpound is griseofulvin and

ket oconazol e. 35. The antifungal conposition of claim
30 wherein the additional antifungal conpound is

gri seof ul vion Mp@tHETENREh RNt 8Pa fuleRl MmfddibN BE&kin or nails
conmposition of claim?29 wherein the algg_anlne
i

eQmPHising adminisigrinenieiantibmoateasapasitiom af igtaig 2§ tppically to the
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anti fungal conposition of claim 36 wherein the

al Iyl am ne  anrdf [ Sai : e

ar oup conaiiot g ey of ERR/DReTeR BERGH ekl i,
ifedtiboof tie pantposi pareplaotar cégivm thefmmtei n t he

al l yl am ne antifungal compound is terbinafine. 39. The
anti fungal conposition of claim?29 wherein the

al i phat i c 72l cidleahethod of chainh 0 whierdindime fungakinfection is an

substituent s selected. fromthe group consisting.of
BAESOh ol P bPindfi SBEClh SPeRMCaip PP GO the T Peo.
anti fungal conposition of claim 39 wherein the

al i phatic al cohol substituted with an aromatic
substituent is benzyl alcohol. 4 1. The antifunga
conposition of claim?29 wherddin the | ower aliphatic

al cohol is selected fromthe group consisting of ethyl
al cohol , isopropyl alcohol, and m xtures thereof. 42.
The antifungal conposition of claim4 1 wherein the

| ower aliphatic alcohol is ethyl alcohol.43. The
antifungal conposition of claim42 wherein the ethyl
al cohol is absolute ethyl alcohol. 44. The antifunga
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al cohol is 95%ethyl alcohol. 45. The anti fungal
conposition of claim4 1 wherein the |ower aliphatic

wa@bk@shaio7t s a m xture of ethyl al cohol and i sopeDp§1005/014246
al cohol . 46. The antifungal conposition of claim 29

compound 15 fT8TTaRRRp! G rp Wferdh 1K AL RRA ke

ha fLﬂrgus fsawg‘aald foomtfes grioup rwonsistingointribbopmdor rubruime

[ f I £ omound is
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Bpitiefmopgstoncioeposirti on of cl ai m 47 wherein the
concentration of the allylam ne antifungal conpound is
about 2% (w v). 49. The antifungal conposition of
cl ai m 29 whemaeméthed epaainyo athietdin te fuhgalddfdctioroizainea
‘Wﬁlfungal conpound is from about 1% (wv) to about 3%
R 50. The antifungal conposition of claim49
vvherel n the concentrati on of the addi ti onal antifungal

conmpound is about 2% (W v) 1. The antlfuntg [, .
conposi ti éR- c?fm@FerPer@e%’@Fberﬁ tungaldpiestion phskinar pails

éd?ﬁ ﬁslmgoét%infstéﬁr@qhelanﬁmha&u ddrﬁ;ﬁfént‘ﬁhtdt cRim @@qtt@t:talry to)the

su stltuent is from about 3% (v/v) to about 10
$gn omhailsdn anamayt t*@ﬁ@ﬁﬁi&'ﬁ@'iyo?ff%fw%thTFfr‘ﬁtShqfltmétléfefﬁ?tlon
the concentration of the aliphatic alcohol substituted

with an aromatic substituent is about 5% (v/v).53. The
ant i f ungal/6cdimgasethpdef etbing Fawhersn firesiuapal infestion is an

cohol is from
@%ﬁ?ﬁl%ﬁe(v ?‘f l'Ejdﬁé‘?lb %*@gg@?r\f}%;tﬁ&@k The anti fungal
conmposi tion of claim29 wherein the conposition
conprlses t 0
claim 29 V\h\?ﬁeng] ,{“?[ﬁ"d gpgla%if?‘?%%géé}rl] et Pﬂgél lﬁtegpoﬁ)rs an
nwétction obimpatubbhguad ebttlmtmm“rpneSemteaboﬁé andlzeoward the unag dled.
conposition of claim54 wherein the concentration of
water is fromabout 1% (v/v) to about 12.5% (v/v). 57.
The anti f 78gdheanathod iof tlalm 6 \Anteﬁéimttﬁﬁfuwbalnﬁfeﬁtlcbmﬁ caused

con ent r at 0 er is from.abouf . % t o about

00 gl pelogb i Wi broud ARk B LID BV BH el 57

mmﬁe@ dﬁumf&@nléomcm%fa@%pmt&f TWatedigitsle; abqubruh@%rﬁv/ V).
he antifun conposition of claimb55 wherein the

%B’HE@W?R%‘?’U/PCG S‘t'ﬂe wat er - conpat i bl e sol vent mixture
is fromabout 1% (v/v) to about 12.5% (v/v). 60. The
anti fungal conposition of claim59 wherein the

concent r at’Por hefmethad phelain ¢ mhereip the Bivpaldntechprisdinea
h&gif r om about 9% (v/v) to about 11%(v/v). 6 1. The
ant1 fungal conposition of claim60 wherein the
concentration of the water-conpatible solvent mxture
'S about Yorh-W/

f ungal fJB%c(t-lﬁ%énrM% ﬁ %f ﬁl’g‘lgﬁr% lﬂ\ﬁ'&élfg ghé 5Iﬁ?§rﬁﬁ@tanﬂfunﬁal
mjmbwljlrstlerterbgtaflm ant [ fungal conposition of cI aiml
topically to the skin or nails in an anount
therapeutically effective to treat the fungal

I nf ecti on.883.Théheetmd Imbdlaunf\ 75 Iverienei6 Zhenblgrhatio atcobol

fyngal, infection is an | i,on_of the, plantar or
ARod WS Bh el b B e adobor ot hoa or
claim 62 wherein the fungal infection is an infection
of the su epi th sent above ap roun .
the nai | Bed-T8anoiRd oF B A5 AIeE Ao BYSRALIATS d4tDol i
émpaatononf ection is caused by a fungus selected from
the group consisting of Trichophyton rubrum

M crosporum cani s, T. nentagrophytes, T.

interdigitale, T. rubrum ard Epi der mophyt on
floccosum 66. The nethod of claim 62 wherein the
fungal infection is tinea pedis. 67. The nmethod of
claim62 wherein the allylam ne antifungal conpound is
t er bi nafi ne.



68. The nmethod of claim62 wherein the aliphatic

al cohol substituted with an aromatic substituent is
whemwzsbsoat cohol . 69. The nmethod of claim 62 wheeBUR0051@14246

| ower aliphatic al cohol is ethyl alcohol. 70. A nethod

for treatnent of a fungal infection of skin or nails

conprising adm nistering the antifungal conposition of

cl ai m 28 t83piTdw method of bieing KBwherein ding gddlifioral aativogal

L G ffective to treat the funga
Fﬂﬁécéloﬁﬁﬁgééﬁwﬁhe met hod of claim 70 wherein the

fungal infection is an infection of the plantar or
peri - pl ant S

el ai 70 er WeneBa Ry sl 75 sceifdne PGHR AR oy,
oémphwuﬁhbmn@uﬁbkeplthel|un1present above and around
the nail bed.73. The nethod of claim 70 wherein the
fungal infection is caused by a fungus selected from

the group 850rM&eshethgd @f clbinh 7Bayyéinnhe diditidhal antifungal
Mcro canis, T. nentagrophytes, T.
FWB?‘HFGS'?#‘E}‘)&W?ZO"? ‘ubrum and Epi der nophyt on

fl occosum 74. The nethod of cIa|n17O mhereln the
fungal infection is tinea pedis A net hod

treat ment 8¢ Theraihed of ﬁPéEFﬁth%?'%'Rﬁ’ ﬁd@pomﬁlapgfungal

G&HBBUﬁi 18 GrideRuNrARI kétfcdrd@ornt | fungal conposi tion of
claim?29 topically to the skin or nails in an anount

therapeutical ly effective to treat the funga

i nf ecti on.g7/6phelheHER R ed; rﬁ&S%k@r&P?@l‘é@& I&‘Ieﬂ ahiieingal
fungal |nfect|on 'S an |n ection o e p antar or
pempoydistgiseefglyiroand miconpzoleoot . 77. The net hod of
claim75 wherein the fungal infection is an infection
of the subungual epithelium present above and around
the nail bed. 78. The nethod of claim75 wherein the
fungal infection is caused by a fungus selected from
the group consisting of Trichophyton rubrum

M crosporum cani s, T. nentagrophytes, T.

interdigitale, T. rubrum and Epi der nophyt on
floccosum 79. The nethod of claim 75 wherein the
fungal infection is tinea pedis. 80. The nethod of
claim75 wherein the allylam ne antifungal conpound is
terbinafine. 8 1. The nethod of claim75 wherein the
al i phatic al cohol substituted with an aromatic
substituent is benzyl alcohol. 82. The nethod of claim
75 wherein the |lower aliphatic alcohol is ethyl

al cohol . 83. The nethod of claim75 wherein the
addi ti onal antifungal compound is griseofulvin. 84.
The nethod of claim 75 wherein the additiona
antifungal conpound is m conazole. 85. The nethod of
claim75 wherein the additional antifungal conpound is
ket oconazol e. 86. The nmethod of claim 75 wherein the
addi ti onal antifungal conmpound is griseofulvin and

ket oconazole. 87. The nethod of claim75 wherein the
addi tional antifungal conpound is griseofulvin and

m conazol e.

26



