FATTY ACI D MONOGLYCERI DE COVPCSI TI ONS FI ELD OF THE | NVENTI ON The present
invention relates to topical pharmaceutical conpositions for treating or
prevent i ngoanmorgmoti on caused by fungi. BACKGROUND OF PHE/USbMENIT9GN Fungal
i nfections of the nail (known as onychomycosis) and surrounding skin are
unsightly and, in certain cases, can result in loss of the nail. These

i nfections are calseOlvyACH) VONOGL¥EERDECOMBROSITOONSer mat ophyti c

noul ds. Common der mat ophytes which infect the nail and surroundi ng skin

i ncl ude Trichophyton rubrum and Trichophyton nment agrophytes. Current
treatment options for onychonycosis include oral treatnent with terbinafne,

i tracongzphd oF TREONNFNTION fl uconazole. Alternative options include
topical treatment wth anprol fne or ci gl opi rox.. One such, topical .
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acid esters as antinycotic agents for the treatnent of yeast infections,
4,957,730 which discloses a nail varnish comprising a water insofuble film forming
component and a 1-hydroxy-2-pyridone derivative (such as ciclopirox).

US 6,455,592 to Laugier et al teaches a composition comprising a

20  pharmacologically effective amount of terbinafine hydrochloride, a solvent medium
comprising water and at least one straight- or branched-chain C,-Cs alkanol, and a
hydrophilic penetration agent.

US Published Patent Application No. 2003/0190340 to Bohn et al. discloses a
preparation comprising a hydrophilic gel-forming agent, water and a compound such as 1-

25  hydroxy-4-methyl-6-cyclohexyl-2(1H)pyridone.

US Published Patent Application No. 2004/0028721 to Colombo et al. discloses
single-layer films for the dermal or transdermal administration of active ingredients
comprising an active ingredient, a film-forming agent and a hydrophilic adhesive polymer.

US 6,596,763 to Thormar et al. teaches use of lipids, including moncaprin for

30  treatment of HSV-1 infections.

German DE 195 40 465 Al to Wolf et al. discloses mono-, di- and tri-glycerol
monocarboxylic acid esters as antimycotic agents for the treatment of yeast infections,
specifically Pityrosporum ovale.

There remains a need in the art for topical compositions that are effective in

35  treating or preventing onychomycosis and other fungal conditions. The present invention

addresses these needs.



specifically Pityrosporumovale. There remains a need in the art for

topi cal conpositions that are effective in treating or preventing
onychonycweie10amsocot her fungal conditions. The present POTAIsRé10M2BAYr esses
t hese needs. SUMVARY OF THE | NVENTI ON According to one aspect, the present

i nvention provides a pharmaceutical conposition for the treatnent or

pr ophyl SUNMMARY OWGHE INMENTION caused by Trichophyton rubrum conpri sing
a therapeutically effective anount of a fatty acid nonoester of glycerol of
the general fornmula la or Ib: CH2-OR CH2-OOH CH O Hor CHOR CH2-OH
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present glm@tdfmgmheﬂalﬂﬁQu&Imm@d for the treatnent or prophyl axis of a
fungal condition caused by Trichophyton rubrumin a patient, the nethod
conprising topically applying to the patient a pharnaceutically acceptable
conposi tion conpri si ng @ikeRapeut i calTh€Htkecti ve anobunt of a fatty acid
nonoest er of gl ycerol crf t he general flor mula la or Ib: CH2-OR CH2-O-H
CHOHor CHOR CH2- OH CHZ OH(la) wherein Ris a branched chain or
strdfght chain acyl grddp®ati ng ¥From T —-B2 carbon atons (i.

-C(0O-C4_22) an d a phgr maceutl cally gcceptable carrier or dil uent t her eof

and optionally a secon ?)rgﬁceutl cal(hﬁ4 Zf ve agent.According to a
further aspect, the pr venti on to the use of the
conpositions described herein for the preparation of a medicanent for the
treatment or prophyl axis ag)a f ungal COE‘l%B“ on caused by Trichophyton

r ubrum
15

wherein R is a branched chain or straight chain acyl group having from 4 to 22 carbon

atoms (i.e. —C(0)-C4.22), and a pharmaceutically acceptable carrier or diluent thereof, and
optionally a second pharmaceutically active agent.

According to another aspect, the present invention provides a method for the

20  treatment or prophylaxis of a fungal condition caused by Trichophyton rubrum in a

patient, the method comprising topically applying to the patient a pharmaceutically

acceptable composition comprising a therapeutically effective amount of a fatty acid

monoester of glycerol of the general formula Ia or Ib:

25 CH,-O-R CH,-O-H
| |
CH-O-H or CH-O-R
| |
CH,-O-H CH,-O-H
30
(Ta) (Ib)

wherein R is a branched chain or straight chain acyl group having from 4 to 22 carbon
atoms (i.e. —C(0)-Cy4_27), and a pharmaceutically acceptable carrier or diluent thereof, and

35  optionally a second pharmaceutically active agent.



BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 depicts the minimal inhibitory
concentrations (MC) of various anti fungal conpounds in liquid (broth)
cul t ur es WO 20ro/wB@Phyt on rubrum and Tri chophyt on nent agPophist@s/ 0205
described in Exanple 1. "P" indicates that the culture was found positive
for fungal growh, i.e. nore than 2 col onies were found per plate; "-"
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15  samples. The bars represent mean + SEM, n=6.
DETAILED DESCRIPTION OF THE INVENTION

According to one aspect, the present invention provides a pharmaceutical
20  composition for the treatment or prophylaxis of a fungal condition caused by Trichophyton
rubrum, comprising a therapeutically effective amount of a fatty acid monoester of

glycerol of the general formula Ia or Ib:

CH,-O-R CH,-O-H

25 | |
CH-O-H or CH-O-R
| |
CH,-O-H CH,-O-H

30 (Ia) (Ib)

wherein R is a branched chain or straight chain acyl group having from 4 to 22 carbon
atoms (i.e. —C(0)-C4.22), and a pharmaceutically acceptable carrier or diluent thereof, and
optionally a second pharmaceutically active agent.

35 According to another aspect, the present invention provides a method for the
treatment or prophylaxis of a fungal condition caused by Trichophyton rubrum, the

method comprising topically applying to the patient a pharmaceutically acceptable

3



CHOHor CHORCH2-OH CH2-OH (la) (Ib) wherein Ris a branched chain or
straight chain acyl group having from4 to 22 carbon atons (i.e.

-C( O - 4 wopp10am08068 phar maceuti cal |y accept abl e carri er por/us2éoentoos her eof ,
and optionally a second pharmaceutically active agent. According to a
further aspect, the present invention relates to the use of the

conposi t cammsdeacronipedinger dienapfeoticallyecffcepanabinnofod fatyneold camendterf of t he

treat nenégggmg&qﬂggé&ﬁ Fork lg{rj&r}gal condition caused by Trichophyton

rubrum cording to or%e enbodi rent, R is a branched chain or straight
chain acyl group having from8 to 14 carbon atons (i.e. -C(O-Cs-1 ) . In
anot her enbodi nent, R icgA®IR ai ght chaiihcag¢y! group having from8 to 14
carbagn atons, selected fromthe group consisting of: -C(O-C 7H15 (C from
oct aroi ¢ aci d), -C(O)-d:gHi 7 (Cg fromlnonanoi ¢ aci d, -C(O-C9H 9 (Co
from decanoic acid), -@HOA10HDHr1 (@HfOOR undecanoic acid), -C(O-C1
1H23 (G2 from dodecan?ic acid), -C(O,-C 2H25 (C13 fromtridecanoic acid),
and -C(O-C H27 (Cl4 fromtetradecanocic acid). In another enbodinent, Ris
a straight chain acyl d¢rldu®-$kl ect ed fCHmQHhE group consisting OF-C(O-C
9H 9 (G 0) , -C(O-G O0OH2I (Cn) and -C(O-CnH 23 (G 2) . In one enbodi nent,
Ris -C(O-C9H 9. In another enbodinent, Ris-C(0)-C oH 2i. In another
enbdi ment, Ris -C(O-Cil)23. Accordi ngdbb anot her enbodi nent, the

COMPOSi tyiIQieif AORY b PesncBed ahdiy oRGirfighDARES hefl Rbuh¥Ees GonPll th P2 Gemer al
BTN Db RN oW e
and R i paiosdllyed globnd plairmacgiyicalty atipe agent.
According to a further aspect, the present invention relates to the use of the
15  compositions described herein for the preparation of a medicament for the treatment or
prophylaxis of a fungal condition caused by Trichophyton rubrum.
According to one embodiment, R is a branched chain or straight chain acyl group
having from 8 to 14 carbon atoms (i.c. —C(0)-Cg_14).
In another embodiment, R is a straight chain acyl group having from 8 to 14
20 carbon atoms, selected from the group consisting of:
—C(0)-C5H;5 (Cs from octanoic acid),
—C(0)-CgH,7 (Co from nonanoic acid),
—C(0)-CoHy9 (Cy from decanoic acid),
—C(0)-CoHy; (Cy; from undecanoic acid),
25 —C(0)-C1Hy; (Cy; from dodecanoic acid),
—C(0)-C,Hys (Cy3 from tridecanoic acid), and
—C(0)-C3Hy7 (C4 from tetradecanoic acid).
In another embodiment, R is a straight chain acyl group selected from the group
consisting of —C(O)-CoH o (Ci0) , —C(O)—C1oHz1 (C11) and —C(O)-C;1Hz3 (C12).
30 In one embodiment, R is —C(O)-CoHjs.
In another embodiment, R 1s—C(O)-C;oHa;.
In another embodiment, R is —C(O)-C;1Hys,
According to another embodiment, the composition comprises a fatty acid
monoester of glycerol of the general formula (Ia).
35 According to yet another embodiment, the composition comprises a fatty acid
monoester of glycerol of the general formula (Ia) and R is a straight chain acyl group

having from 8 to 14 carbon atoms selected from the group consisting of:
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having from8 to 14 carbon atons selected fromthe group consisting
-C(O-CyH 5 (Cg fromoctanoic acid), -C(O-C8H 7 (C9 from nonanoic
acid), -GyoRew/MB®0(C o from decanoic acid), -C(O-C OPRI/US@NOOLTING
undecanoic acid), -C(O-C 1 1H23 (C12 from dodecanoic acid), -C(O-GC 2H2
(C13 fromtridecanoic acid), and -C(O -G 3H27 (Cl4 fromtetradecanoic
aci d). Accor diG{§)+&/Hie{Cainah loetanewtaod),ment , t he conposition conprises a
fatty acidm) f e general formula (la) and Ris a
strai ght chain gi (?H g) gﬁ%tgﬁég%neodg?& mthe group consisting O-C(O)-C 9H 9
(G 0), -C¢(O @O()f@lﬁé@))f@ﬁdde@@ﬂc@)ﬁ 23 (Ci2) . That is, according to

this embodi megto lagHgla(@yfr&gllﬁdg@ﬁ@@%@) of glycerol is sel ected fromthe
group consi stl 0 I-rac I'ycerol (Ci0), 1-undecanoyl-racgl ycerol
End
&)T ey o

(Cn) °and 1-1 at acldyn one enbodi ment, the conposition
conpri ses a faOy-@geHs (@ﬁ@@attﬁdeo@ﬁmglayldgraﬁﬂ of the gener al formula (1a)

and Ris a str cI up whichis -C(O-C9H 9. That is,
according to t bgr%‘ﬁ%@&bnﬁ"en %t?tgaéio? I]tocaICI i d nonoester of glycerol is
1- decanoyl r acAcegtdicetolyc( @hother amlbodlhwnmnhasommmnonaqompmeﬂ a fattptaawlr
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I n one enbadi %}gefatt acid este |s se&% H nt from
about 196 00 UL BBy ETSAINE P TAGHIG B S it { HCFIIBUSEET | o
present dlycecesi (Gpmpuand 1-dduraydaut-gliero? ¥ ,,8% 4% 5% 6% 7% 8% 9% or 10% by
wei ght. The r I I &g i
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form According to an_enpodi nment armaceut 1 cal conposition | s a nail

| acquer .FAX8LEFE ﬁ%loi &l%k%wlb%étm%oc%bdi%?ﬂt ery gygbodiment, the fatty acid

monoester is 1-undecanoyl-rac-glycerol (Cy;). In yet another embodiment, the monoester
is 1-lauroyl-rac-glycerol (C;5), also known as 1-monolaurin.

20 According to an embodiment, the fatty acid monoester of glycerol is present in an
amount from about 0.1% to about 20% by weight. In one embodiment, the fatty acid
monoester is present in an amount from about 1% to about 10% by weight. In another
embodiment, the monoester is present in an amount of about 1%, 2%, 3%, 4%, 5%, 6%,
7%, 8%, 9% or 10% by weight.

25 The pharmaceutical compositions of a fatty acid monoester of glycerol of the
general formula Ia or Ib can be formulated as a nail lacquer, enamel, paint, solution,
lotion, cream, gel, acrosol foam, acrosol spray, or as any other suitable pharmaceutically
acceptable topical dosage form. According to an embodiment, the pharmaceutical
composition is a nail lacquer.  According to an alternative embodiment, the

30  pharmaceutical composition is an acrosol foam.

According to an embodiment, the pharmaceutical composition is free or

substantially free of water.

Nail lacquer
35 According to an embodiment, the pharmaceutical composition further comprises at
least one volatile solvent and a film forming component. According to this embodiment,

the composition is a nail lacquer. Topical application of the nail lacquer allows a flexible

5



pharmaceutical conposition is an aerosol foam According to an enbodi nent,
t he pharnmaceutical conposition is free or substantially free of water. Nail
| acquer Asoandirgoébo an enbodi ment, the pharnaceuti cal eowasg0wioRT0s urt her
conprises at |east one volatile solvent and a filmformng conponent.
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Film forming component

According to an embodiment of the present invention, the film forming component
is a film forming polymer. Suitable film forming polymers include hydroxypropylmethyl
cellulose, hydroxypropyl cellulose, polyvinyl pyrrolidone, carbomer, PVM/MA decadiene

25  cross polymer, hydroxypropylguar, octylacrylamide acrylates copolymer, aminoalkyl
methacrylate copolymer, ammonio methacrylate copolymer, PVP/VA copolymers, PVA, a
C, - C, alkyl ester of PVM/MA copolymer, shellac, or a combination or mixture thereof.

According to one embodiment, the film forming polymer is a hydrophilic polymer.

Suitably, the hydrophilic polymer is selected from hydroxypropylmethyl cellulose,
30  hydroxypropyl cellulose, polyvinyl pyrrolidone, carbomer, PVM/MA decadiene cross
polymer or hydroxypropylguar.

According to an alternative embodiment, the film forming polymer is a
hydrophobic polymer. Suitably, the hydrophobic polymer is selected from octylacrylamide
acrylates copolymer, aminoalkyl methacrylate copolymer, ammonio methacrylate

35  copolymer, PVP/VA copolymer, PVA, a C,-C, alkyl ester of PVM/MA copolymer, or
shellac.



met hacryl ate copol ymer, amoni o net hacryl ate copol yner, PVP/ VA copol yners,
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hydr oxypr opyl net hyl cel |l ul ose, hydroxypropyl cellul ose, polyvinyl
pyrrolidone Auaphhmgn)mf&ﬂ%ddkndmCadKbndlaﬂbd$M@onHﬁbﬂbh%bMQMmmyﬁsdnylguar.

ﬁ\; g ?[)g IhO C ”éircﬁiy'gé‘ét ac]glﬁy @9{%%{@{7‘3)& coralﬂ tb bh@%\{n%dﬂn@& H{%' 1o

bic polyner 1s se ecte
octylacﬂynﬁﬁﬂdélﬁ@ﬁ¢Mﬁﬂé§e ﬁdﬂvﬂﬂﬁﬂxmﬁbﬁﬁﬁlkyl met hacryl at e copolyner

amoni 0 et hagdoptdhE taPahydEment”Mi/ MA ©PRAYIRIponEMAs preséntifraikliblinest er

O R Ut T e S8, Beuin? OBk i

ester. A@ﬁ@bdemgs przs@iién eﬁrbmdumeﬂmnl abbet (. 1%rrbfabwﬂ25% bpm@glentAcwrdtﬂge but yl

ester of PV Nﬁh t tAﬁ g 1o an enb q it § rnl ng

conponer s aitaSe o 355 BE PhalnR P e R s b6 B b e oh

I n anoth@oueﬂﬁﬁd]dnmtzw%ﬂewvmgMnfornlng conponent is present in an anount
0¢ > t i rre 1He as the

from about 0.g) %)ﬁ’ciea&? t %?trﬁelﬂy S B rre HGOA H&c‘ﬂ‘&p]ﬁﬁ éSfyn?e?‘?st%;i

enbodi nent, the rm ng nponent 1's present n-anount from about

10%00 dHBUormom, WR%F@MFOT F@l@ce w%&v cra@altlgwntt ﬁéSaPW&ﬂed that 5 ydsertobicr ed
that a hetmegahis|ised m@Ituérﬁnmlfenﬁﬁlgdc onbB. fUlsénof Qn¢H H%y@ﬁdﬁh@&@rﬁolyrﬁ@ﬁ "once

weekl y" tr atnen referred t dro hObIC used as
Uhe ] e R tsco s HRSEL G sttt Tor o Sprinde o rsscFestics. o

wat er - apgdlicationy.esi stant filmsuitable for extended treatment (i.e. less
frequent application). Aerosol foam conposition According to an alternative
enbodi ment, the pharmaceutical conposition further conprises water, a

sur flact ant conponent, and a propellant. According to this enbodi nent, the

conp05|g4ggmhqbﬁﬁ(ﬁ tIRygiqilonfoamconposmlon According to an enbodi nent, the
water is present in the conposition in an anount from about 80%to about

96% by wei ght Accppling & H’éralt%‘%‘é\ﬁﬁ FBhedimgak dhe pharpreditiGel ¢ampggition further

comprises water, a surfactant component, and a propellant. According to this
embodiment, the composition is an acrosol foam composition.

20 According to an embodiment, the water is present in the composition in an amount
from about 80% to about 96% by weight. In another embodiment, water is present in an
amount from about 90% to about 95% by weight, such as about 90%, 91%, 92%, 93%,
94% or 95% by weight.

The present topical aerosol foam compositions comprise a surfactant component.

25 It is believed that the surfactant will emulsify the fatty acid monoester of glycerol in the
water component i.¢. to form an oil-in-water emulsion.

Suitably, the surfactant is present in the composition in an amount from about
0.01% to about 10% by weight. In another embodiment, the surfactant is present in an
amount from about 0.25% to about 2% by weight, such as about 0.25%, 0.5%, 0.75%, 1%,

30 1.25%, 1.5%, 1.75% or 2% by weight.

A surfactant's hydrophilic/lipophilic balance (HLB) describes the surfactant's
affinity toward water or oil. The HLB scale ranges from 1 (totally lipophilic) to 20 (totally
hydrophilic), with 10 representing an equal balance of both characteristics. Lipophilic
surfactants tend to form water-in-oil (w/0) emulsions, and hydrophilic surfactants tend to

35 form oil-in-water (o/w) emulsions. The HLB of a blend of two surfactants equals the
weight fraction of surfactant A times its HLB value plus the weight fraction of surfactant

B times its HLB value (weighted average).
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ther eof . Accordi g to an cnbodient, . the hydrophilic et hoyl ated fatty
20  produce the foam upon actuation. According to an embodiment, the propellant is selected

from the group consisting of a hydrocarbon, a chlorofluorocarbon, dimethyl ether, a
hydrofluorocarbon, and mixtures thereof.

In one embodiment, the propellant is a mixture of hydrocarbons. In a further
embodiment, the mixture of hydrocarbons is a mixture of propane, n-butane and isobutane.

25 The propellant is typically present in an amount from about 3% to about 15% by
weight. In one embodiment, the propellant is present in an amount from about 5% to
about 10% by weight, such as about 5%, 6%, 7%, 8%, 9% or 10% by weight.

The aerosol foam composition is packaged within a pressurized container, such as
a standard aerosol dispenser.

30 When the composition is released from the pressurized container, the composition
is an acrosol foam (also known as a mousse). In an embodiment, the acrosol foam breaks
casily with shear, such as gentle mechanical action e.g. rubbing or spreading.

Standard aerosol dispensers for use herein include aluminium, tin-plate and glass
containers.

35 In one embodiment, the pressurized container is a one-piece aluminium container
in which the inner surface is lined with a chemically inert lining. One suitable inner

surface lining for use herein is polyamide-imide (PAM), such as that supplied by Exal
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phar maceyfi 58 oskMRsEi ons may conprise a second pharnmaceutically active
agent. In an dinment, the second pharnaceutically active agent . is

enpod (
sel ected fromeRElRE Bunathss smbodigenéfthe second iphagnaseitigally getire agght issaingal
agent, carifingesi@ngi Suiditdy,whé amifinBhl agent is selected from the group consisting of

echinocandins such as anidulafunin, caspofungin and micafungin; polyenes such as
20  amphotericin B, candicidin, filipin, fungichromin, hachimycin, hamycin, lucensomycin,
mepartricin, natamycin, nystatin, pecilocin, perimycin; allylamines such as butenafine,
naftifine and terbinafine; imidazoles such as bifonazole, butoconazole, chlormidazole,
cloconazole, clotrimazole, econazole, e¢nilconazole, fenticonazole, flutrimazole,
isoconazole, ketoconazole, lanoconazole, miconazole, ncticonazole, omoconazole,
25  oxiconazole nitrate, sertaconazole, sulconazole and tioconazole; thiocarbamates such as
liranaftate, tolciclate, tolindate and tolnafate; triazoles such as albaconazole,
pramiconazole, fluconazole, itraconazole, luliconazole, posaconazole, ravuconazole,
saperconazole, terconazole and voriconazole; and other antifungal agents such as
acrisorcin, amorolfine, biphenamine, bromosalicylchloranilide, buclosamide, calcium
30  propionate, chlorphenesin, ciclopirox, cloxyquin, coparaffinate, exalamide, flucytosine,
haloprogin, hexetidine, loflucarban, nifuratel, potassium iodide, propionic acid, pyrithione,
salicylanilide, sodium propionate, sulbentine, tenonitrozole, triacetin, undecylenic acid,
zinc propionate, griseofulvin, oligomycins, pyrrolnitrin, siccanin, viridian, and salts and
esters thereof.
35 According to an embodiment, the antifungal agent is albaconazole.
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pharmaceutically active agent is albaconazole

20 Other ingredients

The present pharmaceutical compositions may comprise additional excipients, as is
known in the art. Suitably, the excipient is selected from pH adjusting agents, humectants,
film extenders, chelating agents, antioxidants, preservatives, plasticizers, penetration
enhancers, fragrance, colorants, surfactants, emollients, gelling agents, radical scavengers,

25  or a combination or mixture thereof.

pH Adjusting agent
The present pharmaceutical compositions may further comprise a pH adjusting
agent. In one embodiment, the pH adjusting agent is a base. Suitable pH adjusting bases
30  include amines, bicarbonates, carbonates, and hydroxides such as alkali or alkaline earth
metal hydroxides, as well as transition metal hydroxides. In another embodiment, the pH
adjusting agent is an acid, an acid salt, or mixtures thereof. According to yet another
embodiment, the pH adjusting agent is a buffer. Suitably, the buffer is selected from
citrate/ citric acid, acetate/ acetic acid, phosphate/ phosphoric acid, formate/ formic acid,
35 propionate/ propionic acid, lactate/ lactic acid, carbonate/ carbonic acid, ammonium/

ammonia, edetate/ edetic acid, or a combination or mixture thercof.
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Accordi ng to anot her enbodi nent, the second pharnaceutically active agent
is a corticosteroid. Suitably, the corticosteroid is selected fromthe
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e ot e e PR RES N Eo ko B My PR B oaBec Pl Mg one
pgar mac dunitioglekymples |0f/ hlﬁmg@amts iuscipl et regardancladnt) ghtcerot, sortatebunal@tad05% t o
about 1 Le t S i

osi t1purtled iaccthl Srop BNl SolienRERCEREPITGREREN, ffluding,

SU| tIQbI WEGRE Sé@@éqt?)lr%?@ 41035t%9é11téc¥’5§ kﬁoﬁﬁ%ﬁeaaﬁﬁsﬁon@mﬁ@@?ﬁ and Hﬁﬁe]&oant s,
fil m extsenerE Salkedi@l hldehdtg @l sding Muk @i 1d2BétSarctRL S @aurahi N $lycereth-7,

AR I A T G B S S U
t her eof .orpdd cAdjbumhbm@ragmnﬁreThf:rqof esknt phferied canlbddiabntc alng baivcttants ismay
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Accor di 1/0609@3tut§r{b'%@€1g@ﬁ%h%?ﬁtamt he pH adj usting agent is a buf f er .
Suitably, the buffer is selected fromcitrate/ citric acid, acetate/ acetic
aci d, pl}pl.n;’)hat el })hosphori c acid, formate/ form c acid,

extende
20 The present pharmaceutical compositions, particularly the nail lacquer
compositions, may further comprise at least one film extender. Non-limiting examples of
film extenders useful in this regard include calcium carbonate, calcium phosphate, calcium
stearate, magnesium stearate, zinc stearate, calcium sulfate, colloidal silicon dioxide,
kaolin, magnesium carbonate, magnesium silicate, sodium stearyl fumarate, talc, titanium
25 dioxide, zinc oxide, or a combination or mixture thereof. In an embodiment, the film
extender is present in an amount from about 0.1% to about 2% by weight.
Chelating agents
The present pharmaceutical compositions may further comprise a chelating agent.
Non-limiting examples of chelating agents useful in this regard include citric acid,
30  isopropyl (mono) citrate, stearyl citrate, lecithin citrate, gluconic acid, tartaric acid, oxalic
acid, phosphoric acid, sodium tetrapyrophosphate, potassium monophosphate, sodium
hexametaphosphate, calcium hexametaphosphate, sorbitol, glycine (aminoacetic acid),
methyl glucamine, triethanolamine (trolamine), EDTA, DEG (dihydroxyethylglycine),
DPTA (dicthylene triamine pentaacetic acid), NTA (nitrilotriacetic acid), HEDTA (N-
35  (hydroxyethyl)-ethylenetriaminetriacetic acid), aminocarboxylates, dimercaperol (BAL),
larixinic acid  (maltol), unidentate ligands (fluoride and cyanide ions),

diphenylthiocarbazone, o-phenanthroline, barium diphenylamine sulfonate, sodium
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propi onate/ propionic acid, lactate/ lactic acid, carbonate/ carbonic acid,
anmoni uni ammoni a, edetate/ edetic acid, or a conbination or m xture
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20  Methods of treatment
The present compositions are particularly effective in treating the specific
dermatophyte Trichophyton rubrum. According to an embodiment, the present invention
relates to a method of treating a fungal disorder caused by a Trichophyton rubrum
infection. In one embodiment, the fungal disorder is selected from the group consisting of
25  onychomycosis, tinea pedis (athlete’s foot), tinea cruris (groin) and dermatophytosis
(ringworm). According to one embodiment, the fungal condition is onychomycosis. The
present compositions are also effective in treating fungal conditions caused by

Trichophyton mentagrophytes and Epidermophyton floccosum.
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met hyl RsgRaole, REBHCO oI5 HraroheAp YN 85 i gggole.
phenoxyet hanchomn@tmamekmatmmwlthe wésmt fhaengeiiticabrcompogtibhsnat i on

o eser vars vl hainldl i G0 BRMenhC yREEIE In BATBRRIMIBE SUEOMRE B0 4
of tlbeatareentmpitle Pheagdinn @foth@osympt@ne elr éhepamgak gbrdifign &b ety l‘lewtnugverlmhry

treatingdififory p@x%&ﬂdﬁlg[d% TRARNES dhbddhaBiy LiRg Joﬂﬁj’ok'l@fbn%? OfdinRGahQ an
enbodlnent the present 1nvéentjon relates to a nethod of treating a fungal

di sor dert %ranbéedmwr%okrﬁomf@mmeﬂ I-dpsenewlireg-glyesioh(Cipnl- & leMeRef3@ihent , t he
fungal disorder is selected fromthe group consisting of onychonyc03|s
tinea pﬁgfs athlete s foot), tinea cruris (groin) and dermatophytosis
(ringwo AR ording to one enbodi nent, the fungal condition is
ony@homycosi sAs Wed herein, the terms adrmmstered”, “administering” and “administration,”

refer to any method which, in sound medical practice, delivers the composition to a patient
in such a manner as to provide a therapeutic effect.

It should be understood that the terms “a” and “an” as used above and elsewhere
herein refer to "one or more" of the enumerated components. It will be clear to one of

25  ordinary skill in the art that the use of the singular includes the plural unless specifically
stated otherwise. Therefore, the terms “a”, “an” and “at least one” are used
interchangeably in this application.

Throughout the application, descriptions of various embodiments use “comprising”
language, however it will be understood by one of skill in the art, that in some specific

30  instances, an embodiment can alternatively be described using the language ‘“consisting
essentially of”” or “consisting of”.

As used herein, the phrases an “effective amount” or a “therapeutically effective
amount” of an active agent or ingredient, or pharmaceutically active agent or ingredient,
which are synonymous herein, refer to an amount of the pharmaceutically active agent

35 sufficient to have a therapeutic effect upon administration. A therapeutically effective
amount of the pharmaceutically active agent may, will, or is expected to treat the fungal

condition. Effective amounts of the pharmaceutically active agent will vary with the
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present conpositions are also effective in treating fungal conditions
caused by Tri chophyton nentagrophytes and Epi der nophyton

f | occosumvGanmtwmsdesoon t herapy | n anot her enbodi nent, theCprise&nn27905
conpositions may be used in conbination with an additional (separate)
dosage formto enhance the treatnent of the fungal condition. This

addi t i omatticites agedftemnberay thatapphé edvaity tafkthe atndithon, sherelutdtion afS thche

pr esent it i i . ! , one of the present
conposi ttfeg{nﬂs?é}g’n%ld? ﬁ%sﬂgaﬁctcﬁgﬁ%f&&%%g)é?%lﬁr)nglﬁéslpgéd{%ﬁ%eﬁt ered in the norning
and the ot herA§ escddwiai.dhefean inmpttinemesnsiha gpace within thovaspsshipked polgner
enbodi Mgy ctufdle TieSle GRIPRBIL! ANal GeRNDiF Shefhf RS adti&ONYr&atdtosy Wi th a
separate orgj co sition containing an antifungal agent, preferably an
ant i PundBFCAiGRISTCNER RIPTIt aNIiEREAR t 0 the fatty acid nonoesters of the
present invemd osed Iexenpthartgrmaralfsuhgabageat 3o Saltd bt eref garseuticaltyhe or al
conposi tion. inclu but ar ot limted to er.hi.naf al baconazal e,

o at coraSeaBte pitf ey RieRiRe BRech ofirbtalobical RRIRRY TR pARREGRARAGIT s an

al t er natSuek seltbodiudentl) atiderddrtmaentts, ghamerdawehtacicalsudomp dei ¢xaompée, acrgicused as
a mai nt shenapy cis¥elage LORr BRNarh® Ao, 1 @h6d afif! LOWbRTaci

subst anfairag{’]%glrl d‘ggrrgp’egleﬁgwg’vgg%% gl ? ea s@gﬁ'ﬂd%&pﬁgfﬁg’ %@ﬁ%g?acég’ndi tion
f ol H8wi Mydprenipsicyadid.ebichiericid. Apelercdidigy Melia 4ouh tnelonisr g BENALiot 2cithe
conmposi tghgkpHodic 4%, rﬁr@ﬁ@ﬂﬁeadidﬂeioﬁlﬂy dcsd, A cABRTCOSM, fuPRL GRIM Mthi®dritJacid,

1- decanoyl -rac- cerol (Cl10), ,i.e. 1-nonogaprin. finitiogns used
rer o1 o Tt PerRL STt ahied i, giiTh AR hges DRt it hl Tarnel -
refer tovlamyanneidiogdrordn pilesenit in theyactnrecnpaindas athidrgd),refledddvisr smictagion
conpositjon t ient | n .ovi de a r e
ctoor. o el Rah Gt QeaHE el MRG0 3F b WALl CTERRGHALS e
and 18| semhergenikebase suelefasr faroexampée, orthanotaatinaf dictheneamimsy dtiethanpdamiopent s.

It Wl RenGhBhine bRd [0S, tg§1%9[dg}r@@e(y skill in the art that the use of the

si ngul ar 1 ncl udes the__pleura unless specifically stated otherw se.
Theref ore, t HeS Wffgreinthe togpr “syhsfantiplly) faees tof gnwecified compansnt idfeeHafgeabl v
in this ppokiiah nath. leskRhalgoatt vtdTehagrtifiedatb@pondghescri ptions of various
enmbodi nents use " %r'rpr.i si‘o[ " language .ho,we%/er i({. w1l be undef st.god by one
of skill in t usgﬁt crein, & ﬁeﬂttg%ogpé%aitlflgco a condition encompasses alléviation

20  of at least one symptom thereof, a reduction in the severity thereof, or the delay,

prevention or inhibition of the progression thereof. Treatment need not mean that the
condition is totally cured. A useful composition herein need only to reduce the severity of
a condition, reduce the severity of symptoms associated therewith, provide improvement
to a patient’s quality of life, or delay, prevent or inhibit the onset of a condition.

25 For the purposes of better understanding the present teachings and in no way
limiting the scope thereof, unless otherwise indicated, all numbers expressing quantities,
percentages or proportions, and other numerical values used in the specification and
claims, are to be understood as being modified in all instances by the term “about”.

Other terms as used herein are meant to be defined by their well-known meanings

30 in the art. Unless defined otherwise, all technical and scientific terms used herein have the
same meaning as commonly understood to one of ordinary skill in the art to which the
presently described invention pertains.

The following Examples are illustrative of the present invention and are not
intended to be limitations thereof.

35
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i nstances, an enbodi nent can alternatively be described using the | anguage
"consisting essentially of or "consisting of. As used herein, the phrases
an "ef f ecwpDvelcamosuent * or a "therapeutically effective amomaiS2010/020s acti ve
agent or ingredient, or pharmaceutically active agent or ingredient, which
are synonynous herein, refer to an anount of the pharmaceutically active
agent sBHOIOGICATIOEKAMPRESher apeuti c effect upon adm nistration. A
therapeutically effective anmount of the pharmaceutically active agent nay,
will, or is expected to treat the fungal condition. Effective ambunts of

t he pharkaepleilcbiquid hrothassayyent will vary with theparticul ar condition
being treated, the severity of the condition, the duration of the

treatnent, ang the.specifi¢c conponents of the_ conposition being used. As
usedSher el . IR PR cORERitiph M{%Aefevwwa R PRAEGTS S Rl

pol ynmer asitintdikdi heotodihiagainpaee adrimtaBiiess TashaphyosSabxo aid WhRhephyidrhe
active u@%é%géﬁﬁ% or ingredients reside prior to adm nistration. As used

her ei n, “salts thereof refers to salts that are pharmaceutical ly

accept abl e and that possess the desired pharmacol ogical activity of the
parent conpappd,,Such salts include: (1) acid addition salts, formed wth
aci ds such as, Por exanpl e, acetic acid, benzoic acid, citric acid,

gl ud@ni & atrlinafireddghi ¢ acid, glutaric acid, glycolic acid, hydrochloric
acid, |acticonasdlédNitimbei ¢ acid, malic acid, nmalonic acid, mandelic acid,
phosphog{c.acid, Eropionic acid, sorbic acid, succinic acid, sulfuric acid,
tartari ¢ abPPdtural Iy and synthetically derived amino acids, and

m xt ur ess.t ketvewfazolor (2) salts formed when an acidic proton present in the
par ent QQ”E%?HQA&&ieither (i) replaced by a netal ion e.g. an alkali netal
ion, an alkal'ine earth nmetal ion, or an alumniumion; or (ii) protonates
an dbgani. c 1 ramwcgpron(ladecafayl-raxglypirel) et hanol anmi ne, di et hanol ami ne,

tri et hanol am ne, trometham ne and N-net hyl gl ucam ne. As used herein, the
term"substantially free" of a specified conponent refers to a conposition
with | ess thaiicApslaror gylgpm ped ég@émkyéfw %ggsmws ST SEQW Ry e PPfatoy

" tr eat meRkiroRragat (FIRA) f4B0°Offoral -6 adks. IR @HONPAsisles rahddmyahi gfowaf inat
O e SR o e e8P b BB 2 e
not 26earVdrivas ¢dmecraouiding iobntestsagentsamleye addet to Aheisiefrabtoploytp asilttires nartder ei n
need Onlixc&bgteﬁetgyﬁﬁ th D@W@&%ﬁ?ﬁhélyw%k, an aliquot of the liquid culture was taken and
placed on a PDA plate, and incubated for up to 3 weeks to assess growth. The plates were
examined and photographed each week. Cultures were considered positive when more
than 2 colonies were found per plate.
25 The results of the anti-fungal activity assessment of various agents in liquid (broth)
cultures of Trichophyton rubrum and Trichophyton mentagrophytes are presented in
Figure 1.
The liquid broth assay results suggest an antifungal activity ranking for both
dermatophytes as follows: 1) terbinafine and econazole, 2) tioconazole, 3) ketoconazole,
30  4) ciclopirox, 5) 1-monocaprin and 6) fusaric acid.
Terbinafine and econazole were the most active in this assay, and had minimal
inhibitory concentrations (MICs) below the lowest concentration tested (< 3.9 ug/ml).
Fusaric acid was the least active with a MIC of 500 pg/ml.
I-monocaprin had a MIC of 250 pg/ml and ciclopirox had a MIC of 31.3 pug/ml.
35
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a condition, reduce the severity of synptons associated therewi th, provide

i nprovenent to a patient's quality of life, or delay, prevent or inhibit

t he onsetwof2or/w@sedi ti on. For the purposes of better uneerdatSandiontyos he
present teachings and in no way limting the scope thereof, unless

ot herw se indicated, all nunbers expressing quantities, percentages or

pr oport iExmnyplad lofdeerd milmoilelal val ues used in the specification and
clainms, are to be understood as being nodified in all instances by the term
"about". O her terns as used herein are nmeant to be defined by their

wel | - known nedKiielfewing exemphs provigsk escomperipareef Geréhics of the pompesiifiical and

sci ent i fdcorti RIS TUBRA 4)%&1 NcdiAmBrcid) @oﬁgmmmapﬁpemmmm YacHiger st ood
to one of ordjlinar skill. in the art to vvhlchthe 5 lfli;@dgsﬁlplbed

i nvention per th&i4y82y ‘ﬁ?é indhg swwglse&%w@smawtéo T fIheHssqr esent
i nventi QBe@ﬂ"dch&lﬁzymzt rdbﬂztrﬁﬁﬁiﬁdteﬂ&a@fﬁlef ingil tsatnp 2B S0 tehauaefthabﬁlo@@ GAkhe
EXAI\/PLE§ broth m 4..nhi rXr ?nce tration

MO orer i Sioas Thad RumeRiE Hadtf WM Bruft s REEER st to
der mat ophy t:bmcaleuu@mmpalyt s haby merapdctivdl ctlopinge dmnna hqagrlm@hwsw as

ci cl opi rd%&fr%egtﬁ%pé nﬂg@gﬁhﬁys% le‘%@@r@fz@l"? M&Je?éaefrém {71a 0 érﬁ%rﬁs s a

ket oconazo usaric - npnocaprin ecanoy rac-glycerol)
Tri dRopHyelesicplumaiker éméem?m%wpﬁhyteéf?CW%ﬁg% s fouardatipns ik TRHICH®: at o
dextrosqh@gﬁbﬂ&fxyﬁm,1(§mpc for 1-5 weeks. One clone was picked randomy

and grown |n abouyyr d d xtrose bro of 1 x.10 colony
forming uni t 4 IEER Hogys oo LB E B SPmoHE TGPyl Pyt
added t maﬂmamq}msnm @pm;cheorcuf thareespasidon € Thablceld) fthe cogpnteecidl c\mqiaSatorEach

week, aggﬁi\fﬂ}&?@ ngll le}claﬁer% p%jéegosc %uodt ¢ %owa(glltsgtggﬁ ﬂif]—:gmpen Ct?&ec? B 1%65) Dt plate,

and inc assess growt es were
15 is observed that the ATP recovered from the 1nfected nail samples on application of the

composition of the present invention was significantly lower than the amount of ATP
recovered from Trichophyton rubrum infected nail samples treated with PENLAC® nail
lacquer. This shows that the compositions of the present invention are significantly more
effective in reducing the viability of Trichophyton rubrum cells in the presence of nail

20  samples compared to the commercial comparator.
FORMULATION EXAMPLES

Example 3 - 1-monocaprin nail lacquer

25 The following example illustrates nail lacquer compositions of the present
invention, with w/w% provided:
Tables la and 1b

a) Component %w/w | b) Component Yow/w
I-monocaprin 6% I-monocaprin 6%
cthyl acetate 34% albaconazole 3%
butyl ester of PVM/MA | 29% cthyl acetate 31%
copolymer (Gantrez ES-425)
ethanol (anhydrous) 31% butyl ester of PVM/MA | 29%

copolymer (Gantrez ES-425)
cthanol (anhydrous) 31%
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exam ned and phot ographed each week. Cultures were considered positive when
nore than 2 col onies were found per plate. The results of the anti-fungal
activity wezessmwswd of various agents in |iquid (broth)Pculuseries2mbs

Tri chophyton rubrum and Tri chophyton nent agrophytes are presented in Figure
1. The liquid broth assay results suggest an antifungal activity ranking

f or bot H{Naber: et GpitydxelSS-a35 fisnsupplisd asld 50%r wilutmhne cdrndokico@2oGentr) ES-

ti oconazpl - 3 .Gl opi ) : ' - afusaric
ot d. | Telpin SliudiEhs 1386 Epolhhel Hklnn BhE Fablo) o HERRS ARobiboli Wil 4P
m ni mal GnRiBeresAinerideathy Brdctis 1OM Esthanel aod e fdNdormis feBmeReti on
tested (Stmdady, M40 N1b dlS@dsCa BEhPod@sh WiB é%Basonbedpyia, Wi Rlbacdabolef 500

ng/ m_. 1-npnocaprin C.of and cicl opirox had a MC of 31.3
my/ nP. E@%F@ygﬁﬁwﬁgggﬁwﬁt&ql o %3%%"¥qr@ﬂ%wmwns&%p| e provides a
conparison of the efficacy of the conposition according to Table 1 a) with
a com"rerﬂea}llaﬂqg%alrsate(%r can laXfFI) NLAC(r) nail lacquer. The assay used in
t he conparison SSAVTY RPRer &° I NP8 ed nai | rodel . The assay used
Tri chophyton rubruminfected cadaver nail sanples to evaluate the efficacy
of the tesy for i Y I i %ﬁgﬁ
condi ti onstl'vx/ni cﬁgg(?gé gl oosTleo-rg;ﬁd {ﬁhtgjétgjfh?ﬁlcsg g%g%ti%gn ﬁ?ﬁ? ﬁ%ggl gsvotlavermr e
pradfi cal rel evih§secandastize ingedicant By ghanohselsgntaid aplicabicbed above. The assay
uses |evel g of Ahkh rtR@Q\i@‘i?eeﬂlgcré(ﬁéﬂt?sb abl 1P AR01VSHB ad$ cthyldi QL@@ SAledipr ker
to denonstrate tgﬁ effectiveness of different formulations in reducing the
viability of fulgaftSEEMS. Figure 2 shows the variation in ATP rel ease from
Tri chophyt 8n r ubddiGuntndzetS-é2l5 whilt ssainy @sl, stionntdppdléae adbiudon edsulthe
conposition of Table la), the conmercial conparator (PENLAC(r) nail
| acquer), placebos and controls (all sets of experinents tested at n=6). It
i s dbserkpsanpladt- I-monpEprircaeyvseldodamrcompobigionnf ect ed nai |l sanpl es on
application of the conposition of the present invention was significantly
| ower than the amunt of ATP recovered from Tri.chgphyton rubruminfected
nai | sanpl es thedat@yingicxpmpleniingiaios apaprosplaspieipn fopsi coraprition: 3¢59rdiNge
conposi tth Ot Qhresehte ipF@siON! | TINEMoh@AN iAr ®itablgNifdrd GRNt prima®T ereinfc@et bfve i n
reduci ng, t hhe vi abi | i tay of .Tri cho%}%ton rubrumcells in the presence of nail
nyc Sa apy.

omycosts, or maintenance
20
Table 2
Aerosol foam Yow/w | Yow/w
I-monocaprin 2 1.9
Cetomacrogol 1000 (Ceteareth 20) 0.5 0.475
Water 97.5 92.625
Hydrocarbon propellant (P40/45) - 5
The aerosol foam base was prepared as follows:
25 1. warm 1-monocaprin (2%) with cetomacrogol 1000 (0.5%) until a clear solution
results
2. add hot water (47.5 w/w) to the clear solution from step 1 to give a translucent,
faintly opalescent solution
3. add cold water (50% w/w) to give a more opalescent solution which represents
30 the foam base
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sanpl es conpared to the comercial conparator. FORMJLATI ON EXAMPLES Exanpl e
3 - l1l-nonocaprin nail |acquer The follow ng exanple illustrates nail

| acquer cwoposVts@wns of the present invention, wth w wPCpruseeidee90Tabl es
la and I b(Note: the Gantrex ES-425 is supplied as a 50% sol ution in ethanol
i.e. 29% Gantrez ES- 425 is equivalent to 14.5% of polyner resin. Thus,

Tabl e | Premsardnbedsicasaloiopmsi ti on with 6% 1- nonocaprin, 34% ethyl acetate,
45. 5% et hanol a pYef ' i T

descri bes a corrgg%%%i tger{%{/\nah% ﬁa%?/é %A Er%ﬂ(g)oggg ?‘?ﬁl@}é%% gtlrgb\?%éhg%ﬁzg?&%bmﬁeet hyl
acetate, 45.5% arpsdspntaigr aud sdg ¢ Blﬂlﬁﬁbi%ﬁﬁfﬂ@rwéﬁ@@.t Jo give apaicrosplacquer s
were prepared agahPédiiitioh, di ssolve 1-nonocaprin in the ethanol solvent
whilst stirring (and then dissolve the second active ingredient in ethanol
solvent, if applicable) 2. when the active ingredient(s) is fully

di ssol ved, adkltieiulallspaifd ahbBodimkit ol thawhidmsion$al ¢ béendicscrit@d db&ag)titrweitl ES- 425

whil st stirrin nd, stisr. yntil l.ear solution. resul Ex le 4 -

" romocabr i1t agr B ok Rlegmadthiso Bl B RGeS A Fuldedat o5 an
aer osol csrholdghons hodvecanpegiftthonnanton adaygbe madhevigroas daparfing érm the. The
foamis I : |mary treatnment of onychonycosis, or as a

mai ntengﬁ@%&%ﬁ%?g%%ntﬁé}%ﬁé% The aerosol foam base was prepared as foll ows:
1. warm 1-nonocaprin (2% wth cetonmacrogol 1000 (0.5% until a clear
solution results 2. add hot water (47.5 ww) to the clear solution from
step 1 to give a translucent, faintly opal escent solution 3. add cold water
(50% ww) to give a nore opal escent solution which represents the foam
basePreparati on of aerosol foam transfer the foam base to an aerosol
container, insert a valve, vacuumcrinp the
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aerosol container and add a suitable hydrocarbon propellant to give an
aerosol foam conposition. Although specific enbodi nents of the invention
have beerwoOesurioked above, it will be clear to the skil lpet/isdaowszsmer t hat
the invention is not restricted to these particul ar enbodi ments and
variations of the invention nmay be made w thout departing fromthe scope of
t he presWhat isbdnteddss. What is clainmed is: 1. A nethod for the treatnent or
prophyl axis of a fungal condition caused by Trichophyton rubrumin a
patient, the method conprising topical I%/ applying to the patient a
phar macdut i cah |ycthed dpr db dreabmgnd sirt pronhylaxprofs p niyngalt epnddprauciused 1By
ef f ecti VB @BpMRbn Albranfifbipitias] the TRARKBESMpRindlopRenPbpalinkhe ¢ iR
formul a 1ok g’-@-ORp\é e PRIRE PP RENP bk 16 1A | a)
(1b) whérRiempesuiicallyyiearRiadla CemaPstion canpuiigge Ryaptiseldl ci&iaip 2HQ¥hg from
4 to 22 farfbwnadd abpeadahiglybal ohtewehaal foymaedept Bl e carrier or dil uent
thereof, and optionally a second pharmaceutically active agent. 2. The
nmet hod according to claim1l, wherein Ris a branched chain or straight
chain acyl group havi ndHr6mR8 to 14 dadbéhtht ons. 3. The net hod according
toclaim1 or 2, whereiin Ris a straight chain acyl group having from8 to
14 carbon atons sel ectéd fromthe gro consisting O-C(O-CyH 5, - C(O-C
8H17, -C(O-C 9H19 , - &OdiioHpry, -C%It@r% 11H23, -C(O-C 12H25, and
-C(OQ- 4. The nethod aqcording to any jone of clains 1 to 3, wherein Ris a
strai ght chain acyl grgéﬂf el ected fromthe group consisting O-C(O-C
9HI 9, -C(0)-Ci oH 2i and - = CnH 23.%5%% nmet hod according to claim1,
wherein the conposition conprises a fatty acid nonoester of glycerol of the
general formula (la). 6. d’%e met hod accopgﬂ ng to claim5, wherein Ris a
straight chain acyl group having from38 to’ 14 carbon atons sel ected from
the group consisting & -C(O-C 7H 5, -C(O-

wherein R is a branched chain or straight chain acyl group having from 4 to 22 carbon

atoms, and a pharmaceutically acceptable carrier or diluent thereof, and optionally a

second pharmaceutically active agent.

2. The method according to claim 1, wherein R is a branched chain or straight chain

acyl group having from 8 to 14 carbon atoms.

3. The method according to claim 1 or 2, wherein R is a straight chain acyl group
having from 8 to 14 carbon atoms selected from the group consisting of —C(O)-C7H;s, —
C(O)—Can, —C(O)—C9H19, —C(O)—Clonl, —C(O)—Clleg, —C(O)—Clezs, and —C(O)—
Ci3Hyr.

4, The method according to any one of claims 1 to 3, wherein R is a straight chain
acyl group selected from the group consisting of —C(O)-CoH 9, —C(O)-CoH;; and —C(O)—
Ci1Has.

5. The method according to claim 1, wherein the composition comprises a fatty acid

monoester of glycerol of the general formula (Ia).

6. The method according to claim 5, wherein R is a straight chain acyl group having
from 8 to 14 carbon atoms selected from the group consisting of —C(O)-C-H;s, —C(O)—
CsHy7, -C(0)-CoH 9, —C(0)-C1oHa1, —C(O)-C11Ha3, ~C(0O)-C12Hys, and —C(O)—Cy3H,.
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CBH, -C(O-C9H 9, -C(O-CG OH2I , -C(O-CnH 23, -C(O-C 2H25, and
-C(O-CG 3H27 .7. The method according to claim5 or 6, wherein Ris a
strai ght wbabr/m@msosh group sel ected fromthe group consi SCIrAF2@00Z9Q) - CgHi
9, -C(O-C10H2 1 and -C(O-C 11H23 . 8. The nethod according to any one of
claims 5 to 7, wherein Ris a straight chain acyl group which is -C(O-C
9HI 9. 9. The nethod according to any one of clains 1 to 8, wherein the

fatty acjd mopestand fcghiGas Vaikss BE &S Slkedild O AUPHDE: S:AMAPG- 19 10

20% by wei ght according’'to a(y
wher ei n selsgtefl fromy ths @rehmesmeisdngee! §#(Q+GdbpotCI0-Grbseamd GOxrCalpunt from
about 1@6to about 10% by weight. 11. The nethod according to any one of

cl ai ns in the conpositign is t qpi cal .dgsage faorm se| ected
fromt h gr o&'ﬁiecl@ﬁnggtaP% digg t‘énﬁ}éiope |0§elﬂf@$ % t%%gr‘?éﬁe?e“b% Frd stedely t“ﬁ%

| oti on, aeyke@dup gdlch iaeC@@pICHpam and aerosol spray. 12. The nethod
according to claim11l, wherein the conposition is a nail |acquer. 13. The

met hod according to claim 1l or 12, wherein the conposition is a nai
| acquer %nd flhet hethOdomwtcbeg tataryeast ofndaivp| Attol 8 sdickeemtthardattya atid m

forni ng fomR ?l]fgely ugfﬁﬁesaﬁmlgaﬁsg@f@nmgb& ocl'O/ﬂcIQ(ib/%b %lﬁ'” the at

| east one vo I's select on1t e group Comsi s I ng of
et hanol , propyl aIcohoI i sopropyl al cohol, n-butyl alcohol, t-butyl

al cohol ,10but oy ﬁfet}@aoaGcoﬁﬁﬁ»g Qb €an Xebﬁwlofa&ﬁh@t ¢ ®ngd, Reiin apetfade acitd. The
net hod accordlngqto claim 13 or

eas e volatile
e GRS IFesSba Poas ot e i B Syl e g DL o
according to claim13 or 14, wherein the at |east one volatile solvent is a

m xture gf etjtlylrﬁ}gtﬁgc\ﬁﬂﬁéc%rcﬁﬂgt fnll% of &fins 6 TELDOL, ?C[ﬁé) ?C%ltﬁo% [Ny one

of clains” 13 erei orm-ng conponent 1S sSe ed fromthe
gr oup cdnlslpdtdqsggmfornﬂy@&@kqﬂlpﬁ@rpythmqm cqueistlng 0§ e, naflyldequey pmepgl, peslt! ul ose,

pol yvi nydy 1 ggh ! 18libH QRGm “g%f ROEBS 1, fodYWh 65 ’plagne Cross pol yner,
hydr oxypr opyl guar,” oct yl acryl am de acryl ates copol yner,

am noal kyl net hacryl ate copol ymer, amoni o net hacryl ate copol yner, PVP/ VA

copol ymems, B mé&héd accordhkid cl&ist Br, wiierdy¥ecNdnpopabi ied naislaeddeac and
m xtures thereof. 18. The net hod accordlng to any one of clainms 13 to 17,

wherein the filmform ng conponent is the butyl ester of PVM MA copolyner
19. The 1%et hdkheanctbod hcrgrdiog o daim 11 or Wherlerein tthecaoompomintis email $acgneraer osol

foam and further comprises at least one volatile solvent and a film forming component.

14.  The method according to claim 13, wherein the at least one volatile solvent is
selected from the group consisting of ethanol, propyl alcohol, isopropyl alcohol, n-butyl

alcohol, t-butyl alcohol, butoxy ethanol, acetone, ethyl acetate and butyl acetate.

15.  The method according to claim 13 or 14, wherein the at least one volatile solvent is

a mixture of isopropyl alcohol and ethanol.

16.  The method according to claim 13 or 14, wherein the at least one volatile solvent is

a mixture of ethyl acetate and ethanol.

17.  The method according to any one of claims 13 to 16, wherein the film forming
component is selected from the group consisting of hydroxypropylmethyl cellulose,
hydroxypropyl cellulose, polyvinyl pyrrolidone, carbomer, PVM/MA decadiene cross
polymer, hydroxypropylguar, octylacrylamide acrylates copolymer, aminoalkyl
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20. The nethod according to claim219, wherein the conposition is an aerosal
foam and further conprises water, a surfactant conponent, and a propellant.
21. The meOhod/@swordi ng to claim?20, wherein the water PCI/Use@smntoos n an
anount from about 80%to about 96% by wei ght. 22. The nethod according to
claim?20 or 21, wherein the water is present in an anmount from about 90%to
about 9586thacryleiegiopoly@®r, dhireome nintithcayd ato cdpaigmen PAIRYVAnmpolynergiPvA,20 t o

s troe G SUSY SHE B EE BB BT e BP0 e mechod

according to claim 23, wherein the hydrophilic surfactant is a nonionic
hydrophiilg, ¢ StHef @ethdftaccotaing kRIS ALIGRT B RO 17, 0wRGYInOME M fr@inps 20 to
24, wherein the.s/#lrﬁf ag}éant cq;%\gir}veﬂ%te i s present in an anount from about
0. 1% t o |BBYRCTEdvAEPuld CERt of DM/ Mnecorabisd: according to any one of clai ms
20 to 25, wherein the surfactant conponent is present in an amount from

about 0..25% tQ abqut, 2% Db ight.,27.. The.net hod .accordi ng tp.any one of
olaims 29"t o S Mopad &chrimalo L] 1 Wherail e soabpTior iR £rerob fath
consi sting of a hydrocarbon, a chlorofluorocarbon, dinmethyl ether, a

hydr of | ugr oc j r , _ ot | . an
oo o oA a8G A e e aRhin B oML R0 ace] M any
hydr ocarfBBha coopriverew et R GH facdes campgnand andy erellent. ¢l ai ns 20 to 28,

wherein the propellant is present in an amount from about 5% to about 10%

by weight,. 3 The t hod,.according.ta any one of.clains. 1 to 29, .wherein
Che. compdsi i 17 TeibOhEscORtRG A QHE oha ISl f i ek s e N8| BB TP m ¢ he

group caibsutsiivhg dfouppbadiyusdighty agents, hunmectants, fil m extenders,

chel ating agents, antioxidants, preservatives, plasticizers, penetration
enhancers, fragrance, colorants, surfactants, enollients, gelling agents,
and radi2al sdwvesthed sccosling thaaimehotl lacdwran ty wacanpraset infn gingiths 1 t o

30, whergiR .bAIR 909 BABbE 930, 6PIRIJses a second pharmaceutically active
agent. 32. The nethod according to claim 31, wherein the second

pharmaceutically active
23. The method according to any one of claims 20 to 22, wherein the surfactant

component comprises a hydrophilic surfactant and is free or substantially free of lipophilic

surfactant.

24.  The method according to claim 23, wherein the hydrophilic surfactant is a non-

ionic hydrophilic surfactant.

25. The method according to any one of claims 20 to 24, wherein the surfactant

component is present in an amount from about 0.1% to about 10% by weight.

26. The method according to any one of claims 20 to 25, wherein the surfactant

component is present in an amount from about 0.25% to about 2% by weight.
27.  The method according to any one of claims 20 to 26, wherein the propellant is
selected from the group consisting of a hydrocarbon, a chlorofluorocarbon, dimethyl ether,

a hydrofluorocarbon, and a mixture thereof.

28. The method according to any one of claims 20 to 27, wherein the propellant is a

mixture of hydrocarbons.
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agent is selected fromthe group consisting of an antibacterial agent,
antifungal agent, corticosteroid and vitam n D anal ogue. 33. The net hod
accordi ngvoaool@swn3 1 or 32, wherein the second phar ma@eutise@blog7oatt i ve
agent is an antifungal agent. 34. The nethod according to claim32 or 33,
wherein the antifungal agent is al baconazole. 35. The nethod according to
any one 29 clHienmethod ac8xtdinghteramiynortehef ¢laimgal0 ¢ B8 whomwin thesmbpdtaetis r om

t he grﬁygagﬁniQg%hﬂgﬁgﬁ%%%ﬁgguggg%%%¥&h@@gng&&%ﬁt der mat ophysi s and

onychomnmycosi s. ng to-clafm 35, wherein the fungal
condition is onychonycosis.
30. The method according to any one of claims 1 to 29, wherein the composition

further comprises one or more excipients selected from the group consisting of pH
adjusting agents, humectants, film extenders, chelating agents, antioxidants, preservatives,
plasticizers, penetration enhancers, fragrance, colorants, surfactants, emollients, gelling

agents, and radical scavengers.

31.  The method according to any one of claims 1 to 30, wherein the composition

comprises a second pharmaceutically active agent.
32.  The method according to claim 31, wherein the second pharmaceutically active
agent is selected from the group consisting of an antibacterial agent, antifungal agent,

corticosteroid and vitamin D analogue.

33.  The method according to claim 31 or 32, wherein the second pharmaceutically

active agent is an antifungal agent.

34. The method according to claim 32 or 33, wherein the antifungal agent is

albaconazole.
35.  The method according to any one of claims 1 to 34, wherein the fungal condition is
selected from the group consisting of tinea pedis, tinea cruis, dermatophysis and

onychomycosis.

36.  The method according to claim 35, wherein the fungal condition is onychomycosis.
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