FATTY ACI D MONOGLYCERI DE COVPCSI TI ONS FI ELD OF THE | NVENTI ON 5The 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 10
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 rubrunt and Trichophyton nentagrophytes. Current
treatnment options for onychonycosis include oral treatnent with 15

t er bi nafgg,p OF RAGEANPERTION seof ul vin or fluconazole. Alternative options
i nclude topical treatment. wth anorol fine or ciclopirox.. Onﬁ)ésuch t opi cal

conpdsi tion i SICESER] HEeNtion rejates foppicpphafRretighiongsiions aiticaing ofi sh
conpr i sipigveatin@teinfédtidalcaiieg biyifimaif or m ng conponent and a

1- hydr oxy-2-pyri done derivative (such as ciclopirox). US 6,455,592 to
Lattgier et at teaches a conposition conprising a 20 pharnacol ogically

ef f ect i VRAGKEROUND Odf THEaINVIENAJONOChI ori de, a sol vent nedi um conpri si ng

water and at flu%géltiniae!eﬁoést S8hMEh (Rfov Q{@}&%@P%@a Qﬁa %&k@%&%m gpd a

hydr ophi l i ¢ pen&tration agent. ) S at ent I cati1on No.

2003001 9w3igbtly enddnsegringisesdracicssle s lpsppeparmatli dhesvimpedtionngreacaused

%gr gphw gem{t%ﬂh?wg} '@hnlaﬂlﬁnﬁnd ‘ﬁgﬁ-%il"a)rrﬁﬁgpkig%oﬂ%ﬁﬂd@d C%Hﬁﬁbus Igﬁ%lleﬂrnatophylgest t
ydr oxy-.4- -6-cycl ohexy1l- r ne. ubl i shed "Pat en

Appl i cat'tyA! ?Ct%dlﬂﬂo%‘ésﬁﬁﬁmﬁn@gﬂﬁﬁg%u Tihoplyek g Ea ag? ngqctée e filns

for the weia@bpbrest ransder mal adm nistration of active ingredients

conpri sing an-active ingredient filmform ng .agent and .a _hydrophjlic

Cahosi ve Do wrtfent el MEREURahs Bt b8 IBG0 AATRE AR Bl Rt

i ncllédi rgrbmafioapitiaeorfagele 3griseo bdvimen tflughnadsle. 1Alterheiote epiwns include tGpicalan DE

195 40 4@%trﬁéntmth Srofine®r c‘f]dlg:&lrd%s Bhc APt idi 'cor?'g&lsitﬁ%f s Pe¥&®e@lin US

nmonocar boxg/ ic acid esters as antimycotic agents for .the treatnent of yeast

i nf ect i ch¥)7- EFewitfahc diselosgs; 3 yiadsyrspish riompatsig @ water insphble flRnirming need

in the appbRénta@baalye@IPRtilianRSictRatvakechelsfgaspisx)i n 35treating or

preventing ‘onychomkeashs and ot her fungal condi tions. The present invention
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.



WO 2010/ 108060PCT/ US2010/ 027905 SUMVARY OF THE | NVENTI ON According to
one aspect, the present invention provides a pharmaceutical conposition for
t he treatwenioamws@nophyl axi s of a fungal condition causedTs20ivioetyophyt on
S5rttbrum conprising a therapeutically effective amount of a fatty acid
nonoest er of glycerol of the general fornmula la or |b: CH2-0- RCH2-0-H
10CH O KIr M AORR GHZFBEHSIVENTHONI a) (1 b) 15 wherein Ris a branched chain
or straight chain acyl group having from4 to 22 carbon atons (i.
-C(0)-C4_22), and a pharmaceutically acceptable carrier or dil uent ther eof ,
and opti onal I4ccardieg oiad ophagsieste Uhe crIesant siventiona genyides Ae c pharmageutisalanot her

aspect, doffpobiiies %ché HAMHhOR RSN HESo ﬁﬁﬁgm%n&%nw@seag tﬁz%%ﬂﬁzmn or
prophyl axis of a fungal fhgndltlog % sed by Tri cgo%kgl ton rubrunt fa
pat i nt FUpIE!, n‘é%%bﬁl%ﬁp GPRYIROPi CPVe %écﬁa’fnioé?ﬁmé 0
phar rrac%hjzdee(ﬂlolfyheagb@em analclampolsi ti on corrprl sing a therapeutically
effective anount of a fatty acid nonoester of glycerol of the general

formula la or Ib: 25CH2-0-RCH2-0-H CH O H or CH O R CH2-0- HCH2-0-H 30
(la)(lb) wherein R i LHEAr-d&ched che@fﬁzﬁ—ﬂat rai ght chain acyl group

having from4 to 22 carbon atons (i. e.| -C(0)-C4_22), and a pharmaceutically
acceptable carrier or diluent thereof, and
10 CH-O-H or 'CH-O-R

| |
CH,-O-H CH,-O-H

(Ta) (Ib)
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.



350ptionally a second pharmaceutically active agent. According to a
further aspect, the present invention relates to the use of the

conposi t iwoxotewstshbed herein for the preparation of a mediusammene79hdr t he
treatment or prophylaxis of a fungal condition caused by Trichophyton
rubrutn. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 depicts the

m ni mal i nhi bAdcording omce firttet iaopsct,( HMEQ)resdnt viavdnoios ahatds- fouthgalisecofpmunds i n

liquid (%ngédg tlo(ﬁk'ldgé‘&rrﬁ)%i glfeEfH T&Eg@ %%p%&{loﬂt%g%t Hlegfagmgﬁt' i%p (ﬂ@%%aﬂﬁlem r

ment agr o cr cates that ture
was founnromb}ﬂ%lﬁPfQ/ﬁm‘gé}rCoﬂldﬁ@alCagﬁed\bb’ﬂrlthBhyf%’rVé’W’han 2 col oni es were
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(desérl b@@?ﬁ@é‘lﬁ’ﬁi zg Faéﬁ‘ﬁ‘w&]t\l of 1-nonocaprin nail |acquer
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w th placebo @and c tro 5 ars re
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a therapeut! fectli ve anpunt aC| nonoest er ycerol of
t he Qené}oéﬂtl"f:(f? ngal grogith, |is: U@FEI@HRSCFQ]D@LGH%G &y ngr gratesH: icates

CH2- 0- HGHIZ-13- r @@N,@c{ﬂsgavea\her ein Ris a branched chain or st ral ght chain
I h t .e. -C(0)-C4 \

ot macouti .l ettt Sebdey BEAPRR T et Ehd dbt isriad St BRGETy o

second r(hesrcﬂhedamm ilbahlpye agtdfiee apglésiution IFALoendcagint aaidriadquer peeppedt in t he
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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



met hod conprising topically applying to the patient a pharmaceutically
accept abl e conposition conprising a therapeutically effective anount of a
fatty aciworormoesdier of gl ycerol of the general formnmul aPCa/useololo27905
CH2-0-RCH2-0-H 5 CHOH or CHOR CH2-0-HCH2-0-H 10(la) (I b) wherein Ris a
branched chain or straight chain acyl group having from4 to 22 carbon

at ons (i canpos@od)cobbrzite, a drdapruptrdlynetetive emohiyt @fce éptyaindie neaoester ofor

di | uent ; LN second pharmaceutically active agent.
Accor di n%@?%gggf]‘ﬂ&?g%ee?aqggpect%ay?rﬁg' present invention relates to the use of
t he 15conpositions described herein for the preparation of a nedi canent for
the treatnment or prophyt@xicepef a funggl, ¢ompdi tion caused by Trichophyton

rubrum Accor di ng to one enbodi nt, Ris a branched chain or
straisght chain acyl group having from!8 to 14 carbon atons (i.e.
-C(0)-C844). (H-@nat herorenbacklv®rR, R is a straight chain acyl

group having from8 to 14 20carbon atqgns, selected fromthe group

consi sting of: C(O)-CleS (C8 from ogtanoi c acid), C(0)-C8F117 (C9 from
nonanoi ¢ acid), C(0)-CHEOHC o frorlde€hhbi c acid), C(0)-ClOH21 (Cu
from undecanoi c acid), 25-C(0)-C H23 (Cu from dodecanoi ¢ aci d),
C(0)-C12H25 (Cu fromtridecanoic acid), and C(0)-Cl1H27 (Cl4 from

t et l@decanoi ¢ aci d). (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.
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:

4



I n anot her enbodinent, Ris a straight chain acyl group selected fromthe
group consisting of -C(0)-COH19 (G o) , -C(0)-Cl0OH21 (Cu) and -C(0)-C1

i 123 (Cwyo 2800mes@ne enbodi ment, R is -C(0)-C9l-119. | npramatshew/oemvhddi nent ,
Ris-C(0)-C loH21. In another enbodinment, Ris -C(0)-Cl1H28 Accordi ng
to anot her enbodi nent, the conposition conprises a fatty acid nonoester of
gl ycerol of t—t@oqefhuéha(cgﬁmmnbanoﬂca)‘id)35Accordi ng to yet another

enbodi nment , %ﬁrﬁlﬁ%%&m{&é% a fatty acid nonoester of glycerol of

t he general for I'S a stfaight chain acyl group having from8
to 14 car bon &iH(ENsC i @t desneipecighoup consisting of: - C(0)-C71-115

(Cs from oct arqipg— @GHQ)(CM g&mgwaﬁm@g@l rom nonanoi ¢ acid), -C(0)-C91-119

(C10 _from dec 5 a]r(_;l rdc éi?q C14121 (Cl11 from undccanoi ¢ acid),

5-C(6)-C | 23 aC(Q%QCIﬂ SriCaoleRAREFanaiciagi): - o 0) - C12H25 (C13 fr om

tri dcganm ¢ aqi(d)+-Cans (O Pym@iddandiChdidf,raath t et radccanoi ¢ aci d) .

Accor di ng to onposition conprises a fatty acid

nmonocst er éﬁ?ga@%#l”e(p‘tﬁbmq%t@%qnofc acncﬁi a (la) and Ris a straight chain

acyl gr oup mwailegtt@cyet taootiltrhemgo@umntdhslcsmpngitiom Go@(p@)semlfatmgld(dcm)
-(0) - Cjtgc]nojegt%rg il})cel%'il £l Qrerft ﬂoﬁﬁ& 2dnd ﬁh@ta ét?an Iﬁcc(ﬁg b th' S

enbodi nent , ctl or%

noest er ycero IS selecte gr oup
cond?st |Sﬁ50@fi ﬁmj@@ﬁ@gu c%@tl@g 9Eer - (Jé%@)(cloi-ﬂﬁér&unfdw(cma\@g@ y@é@lﬂ (C11)
and 1 - I@%gxtur) aqhet Mcwc@fdlﬁ%zﬂns éﬂibdameﬁrmféqhwa&d hd 1D c GONPOS EdroIn

GATRRERE RGN S E R MR e e
accor di ngydeeolt(0j 3 ardrbdalirosrtic- gtyhteroﬂatﬂltz)/ aci d nonoester of glycerol is
enbod mont . tRS"F S gaiarh he oBnBRIONP U, el TRCS A Adogh O SPBVORRL )
yet 14notdiehe gﬁltﬁﬁ@h ﬁcverntlla (ﬂ&)eanlddhwgtsénalgh@ chaip aigylogmup adigi yﬂce(ﬁ(@) Cla) , al so
known asrpl: IPRQEHAE B this embodiment, the fatty acid monoester of glycerol is 1-decanoyl-
rac-glycerol (Cyg), also known as 1-monocaprin. In another embodiment, the fatty acid
monoester is 1-undecanoyl-rac-glycerol (C;;). 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
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20According to an enbodi ment, the fatty acid nonoester of glycerol is
present in an anmount from about 0.1%to about 20% by weight. In one

enbodi merwQ 20toe108@bt y aci d nonocster is present in an amouaS26wor1%ebout 1%
to about 10% by wei ght. In another enbodi nent, the nonoester is present in
an anount of about 1% 2% 3% 4% 5% 6% 7% 8% 9% or 10% by wei ght.
25The pHadmeckeutémaited ompabé tffocted efcad.of ahtethaciodktiio nolesiteras aivagirgtedr ol  of

t he genef@u Eﬁ%@-‘#}ﬂﬂl ?oijcl&ncs IR 1ﬁf%@tegearéaofr8?ﬂl &Ivﬁrpmﬁ&tgl Qftsles! a%ﬁ%?%[othlﬁgaggl ’

pai nt tiron cream er osol ray, any
ot her sumﬂaﬁﬁéspﬁﬁﬁﬁ@@ebfﬂ@é&ﬂyeE@ﬁ@ﬁmable topi cal dosage forn1 Accor di ng
to an enbodi nent, the pharnaceutical conposition is a nail |acquer

According to an al ternative enbodi ment, the 30 pharnaceutical conposition
is an adr¥¥e slyeth According to an enbodi nent, the pharnaceuti cal
conposi ti on iBhefiagicdla@ues ubgicastdcat inylefﬁt[cﬁlecdmflprm@ﬁ 61!16 orNalbfe %cﬂ@tﬂﬂ 806lvents.

conpr 1 selnd Pef e STRAARE 1k GsROR PGS M R iRTB RS S ahpahant
Accor di rilge tmppmtwnmfbbed lvalente sotvept tremgpos imaironof theached ingrqhéqm efrlthlﬂ' tpi cal

appl i Catﬂlﬁlnf ali eé;QQI en{ %Qﬁgu@a{clecﬁ’f’st @nfa lee?ﬁ'dbgu?rotlhéhg%tsﬁmbeT ggﬁschl.tf"d onto

the affecte once e vol ati e sol vent has apor at e

f 1 exbl @ermitnihsrendyqegetiaiioniohthecactiye sesediont e diniailomgekinal st resses and/ or

cl ot hi ng, ancsua@b@ A% Folh@SYoKRhT isf salecttéaiefraﬁlt tgnd1 NBoBell BBshol SNEpBHYI €
sol vent rese invention rrses one or

| acquer, qf .t
BT R L KON R R S R A L
nai | andlcsﬂatec otiadionbirskion cofmiatupathessttf, Adverdingporaitmbodiafent,tbe voladtd | e

sol vent to F]t§ ae}mrrﬁ}ré of( etﬂg d r;'lﬁd @&1&1 %c%taté'l gz&gg)lrglrﬂ% égmaﬁ g'lte&n&tpv%fﬁr&bom m ng

conponen he sur and ‘surrou Urn
10pdbmi tthe ch@tI&eeadyerpexﬁea rnamlm obfisartiepyd caleahel m@r@hﬁneht Agrordinggoraai | and

skin. — empodrbédt 8@% Béolahf%esol&%h@fs'ﬂré‘seﬁtoih\é%&nduﬁt §§1‘n%5§td4 o MR 99 8ky, Propyl
al cohol ,_ 1 soprop . al cohol - al cohol, but oxy

et hanol , Ya‘ff%lg]étn eg'ccefda% t%@é@f@r émb%mgﬂnt éléfé*(%%le Selwe@ 18 BHASFTH AR PBAMEH MY xt ur e
t her eof fAﬁﬁCafbdumGO%Otoazﬁboﬁﬂ@O% H?ﬂilelgﬁth%c‘é@ﬂdﬁig tee ystohneeidr drsbodlimibnt dice of

et hanol acetat Accor di Iterna enbadj nent, 15 the
Col | SOLS len BH T in S Bt eBl 7 R AR KA B ER™  arcordi ng
to &l enbodi ment, the volatile solvent is present in an anount fron1about

40%to 9 i ght. According to another anbodi nent, the
volatlI?gsokrggéﬁé%%g%%égnt in an amount from about 60%to about 90% by

wei ght . Accorfbnmgim@twfét crabrstiment of topricsran tnventhen, sl falm fosmeng qaspponiest
present iR ARk f@ﬁ%@tp ‘;1}' AP ahblc 1P foPmARGIHy rﬁés/qmud/&aﬁmxyp&%yﬁhétﬁwl nni ng
conmponent ccor 0. an enbodlnent f t he present inye t he
fi I m foriHgse élafﬁ@ﬁémopylscei!ukqw ROLGHY Ry TR AgAFe FarbBimEE 2N ({%F?‘g?l}ﬁ
pol yser srosicpolsimeny Hydrsyairopy b} r@yiylabe}lhmides ecrytayedr oxpyagy | arﬁlebdlluylos e,
pol yvi ny} methdd ryla%eI c%%gl%ltne% aarnll)momo lrnethacryIYpfe copo yrner, DPve/vVA 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.



25 cross polymer, hydroxypropyl guar, octylacryl am de acryl ates copol yner,
am noal kyl net hacryl ate copol yner, amoni o net hacryl ate copol yner, PVP/ VA
copol ynerwQ 2PMAS®IC2 - C4 al kyl ester of PVM MA copol yremr/usshelobmo; or a
conbi nati on or m xture thereof According to one enbodinment, the film
form ng polymer is a hydrophilic polyner. Suitably, the hydrophilic pol yner
i s sel ected fAaordiygtocaygnioplyinamst thelC.cdlJ alkydsster 80P VivtMoX ygrobyyér is éel ul ose,

pol yvi “ye'ﬂgg%Ft%Plléo%de‘ﬁd c&& é%od”r%g’esf o %%r@ﬁﬁ%’hﬁ@ Gé A P&leyﬁﬁ{ fo%hng .

hydr oxypr ter na i've enb ment

f or m ng 9EBIPPAEH i3 %le@uWGﬁft@fpﬁfdeM/Mél gppelymesui t abl y, the hydr ophobic pol yrrer
i St ﬁe| ect e? fA&'EShﬁﬁg M ACENDRATIER, ﬁ{é[}fﬁhﬁfoﬁﬁ%@%ﬂ{% E’f@ﬁt is ﬁsté}Rli__i)ﬂl I@}{ bamount

nmet hacry] at e cop 0 cryl ate c

copo ynéjrom phaut ‘30%“3'3 @4@%5%@( B AYappitvAC H§B§ rihe gjlmg Shing..

Accor di ngniponéit 1§m@a1tﬁﬁeaﬁ ambhet ftadn -abédk Al kytb absited5%0 by RAIVA Acopdinger i s
enbodi nahe e £ans FRRERE R Sipdhent ConRb o FERAE bt Ty e RolRy o

copol ynmeboutAldo tadibogt N%éxyvemﬁudl ment, the filmfornming conponent is
present in a t b L.k 06% ot her
enbodi nment , Fr?g”?y% da?gr Ir%l‘l%ng cgqrr%(%%ént ?&sﬁsfslge)g&é!%oéﬁ%?le%msegragﬁ%gbout

0. 19t o HBGPMpEYgomponetyHor “aresoreRkhy rertPent, khvpleérrcdribedi hkienhobise il m
form ng eomanignised s Fﬁﬁ@ﬁﬂﬂtfohﬁm@%@ﬁ&‘ﬂ@ﬁt f UgenoaReet a 1%, pho&laqs&;{]ra&"/o

wei ght . For once dai treat it ferred that |I|c

ol yrrer T SisbAUE FHbTOP S TOR S SopoTared Teakmeng e Tosderiyen
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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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equal s the weight fraction of surfactant Atinmes its HLB value plus the
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I n one enbodi ment, the surfactant conponent conprises a hydrophilic
surfactant. Suitably, the surfactant conponent is free or substantially
free of a |ipophklanbodimdmacthastrfactant companamebherisanbbytirophitic stifiectant.
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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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35 According to an embodiment, the antifungal agent is albaconazole.
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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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wei ght of a hunmectant. In a further enbodinent, the present conpositions
conpri se about 0.5%to about 5% by weight of a humectant. Film extenders'’
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conpositions, may further conprise at |east one filmextender. Non-limting
exanpl es of filmextenders useful in this regard include cal cium carbonate,
cal ci um phosphabaling &l @i embastimantathe, pHadjnssigapest s prasert, inzinrmmenefoat e,

cal ci um gylf Bloges G eé)la[bg 1gjqb%s bgl\gggh'?l Oggcgﬁdmé@&'dn%themﬁﬁﬂ{%c?ﬁé)?gﬁt e,Zi .

magnesi um si I'i ca , t1tanium 25di ox

oxi de, cwlivatieg BBeAY @ﬁerérm mwmu@t sufBient tof arljuh tharbd dif b eompepétian fom
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Chel ati ng agents The present pharmaceutical conpositions may further
conprise a chclating agent. Non-limting exanples of chelating agents
usef ul |Aukdviignts egard i ncl ude citric acid, 30 isopropyl (rmno) citrate,
steary i th|n Ci i tartari.c aC{ xalic
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Al m t Eq}—gp rqteéiéeg§| q&odatearﬂEDE]A ]\j_O stearate PEG-150 distearate and PEG-100
35( hydr %aeatt@ydu}m@mad gloehdls MBlMEhHE m@&hl 10, 8&bahth-ANNLERIABQ calteﬁm

oy ohds Cuppabia PRSLAET, RE0 s ISP Abol SRak ey

di phenylean memuiahomadremn&m«h thiercog! uhnbem’efmatieemlﬁadlmyldmtoxlyeunmbnamtels ol efin
conpl exeg ‘;(‘3 &ch as di cycl opent adi enyl iron), porphyrins, phosponates, or a
conbi nat%%n of m xture thereof In an enbodi nent, the chel ati ng agent is
predént in arnamsmbodimant thbpisserd covpostiememprss bBhouwdi ghto asmnt 9%.by cl ans

The pr e%@&%ht@?%@%%h{ CRla fﬁ?tﬁ&oe%hﬁda@rﬂént”ﬁ% é’ éé"eﬁt%hp%%%& &&tike about
anti oxi dan ting exar@qes of substances which can serve as the

ant i oxi daive thabt 3" 'P&Wﬁ’tﬂ@t?ﬁﬁ BE¢thydr oxyt ol uene, butyl at ed

hydr oxyani sol e, tocophcrol, propyl gallate, vitamn E TPGS, or a

conbi nat @‘2 or %l xture thereof. In an enbodi ment, the present conpositions
10 conpri Ati oxi dant in an anobunt from about 0.001%to about 1% by
wei gt . Pr eséﬁ%atpmemt pharma'fhlﬁiqal‘ esempogitiiarsrapatituledy chapaosgil t ilagsemay

fitrther, g;%'ﬁhﬁse iy PLRRET R rﬁ% at iﬁ%’[ dne rﬂl{? OerARbE 3inffing UORAAACSS Whi ch

can serve servatl \' ereln
film extenders useful in this regard include calcmrn 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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15 benzyl al cohol, diazolidinyl urea, nethyl paraben, ethyl paraben, propyl
par aben, butyl paraben, phenoxyethanol, sorbic acid, benzoic acid, salts
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2% by wei ght. 20Met hods of treatnent The present conpositions arc
parti culgudohcpbhaet §-ipdroryquisdinenglefiheospaxics (suchies mityolohyttedidnylatvophyt on
ruhrum d h e a

et hod PrEDEar PhehBobes B U ok BEGEEHolo 2 Th oL ED, b

i nf ect i shelafipng @gﬁélt esrm@i@nh@r%l amayat fromgoud- é%rta@bouts%by 8etdd fromthe
group consisting of 25 onychonycosis, tinea pedis (athlete's foot), tinca
cruriis (groin) and dcrmat ophyt osis (r| ngworm . According to one enbodi nent,
t he f%ng‘%”oé ABBtion i s onychomycosis. The present conpositions arc al so
effective i n IHeepﬁelsd’i@ ﬂlﬂﬂ@ﬂﬂeu@@m%mmmﬁoﬁéatt&@dﬁlﬁﬁeﬂbdnﬁbmhyﬂ @ntioxidant.

ment agr %E tlnand alrzrf‘)pléjser ta}{teon %911(1) Ss WA g ¢ anL x1gan?316}’erfn LaR n%(% .

I'n anot HEP™ SHHEH s PleSUbPERes VR oSt ons ey’ beé FA 8nbiat i on
wi t h an tatidated bpdioxytebpac, d:tue})latdd@agmxymmldz cbomhanb@rcnﬂr}é gallgatvientin &f t he
fungal caRe tdrodncor%ﬂ]hﬁlo%dcq' thix @lthéii&ﬁaﬂ?aﬁ Qﬁlﬁbﬂﬁﬁénp%@gr%ké&%fb@o&ﬁg&” at

the same tine as t resent mpositions I .

Al t dPnatdoyerys al@)?ﬂ@l%# APhi %lr?é%(ém fr@@h%b@gt 9-08he taabPut Heo byywrighbnal dosage
formis admnistered in the norning and the other is adm nistered in the
evening (or vice versa). I n an enbodi nent, the present conposition is
adni ni st'éPEIYHEeS conbination with a separate or al conposi ti on contai ni ng
an anti f ungalTlegprient prhefreacabligal avonmotitibongaly Agtot corhPrivei ciredesvativef er ent
to the flx% gﬁ?dgf ex%%ﬂa?e%séfesrut%ﬁt%cets hvﬁné’ﬁ 5 Myl ”é’ irls nlé?é‘eévﬁf‘v%rﬁ%'re% ¥nc§£‘<{' fungal

agents SUI OSIt
| i milfed beozyltadedhiohadipzedidingl mm@lmar@eamtbmha@r@b@, propyhperikenl etyl

gri scof Wayiven Of)he‘nbsayém%@l &rbic acid, RAEAEicNY shRs ARr&ft BF AaldnvEnfIBRAOGH ment ,
the present pharnmaceutical conpositions arc used as a. mai ntenance. t her apy.

Mai nt endRiE8ie HisFebyIniag qnHiodiagré dhe BTISGUICREIPOUBRRSANMRAISC 8 PSCSEFVat B &t e
al | evi atan@unofrof®osyNDL RIS abdut LRELY Woat. condi tion fol l owing primary
treatment. According to a particul ar enbodi nent, the conposition for
mai nt enance therapy is an aerosol foam conprising 1-decanoyl-rac-glycerol
(Cl(l!}) i Methddsrod teaggpentn. Def i ni ti ons 20As used her ei n, the terns

"adm ni stere ni d S n, fret hod
whi ch, in SOSI;] 5 I}%e?eggﬁt c§ﬁ1§5§11?&1s %Fb aﬁf&ﬂa?fy teff@étiv% m tge%ilﬁé t%lgagl%éh ent in
such a rfgAnRePpage tTejlcdeWr@erué?wrheAewdmgdo @ﬂfe@&odlment the |presghloivantisa

under st Q@Hte% h@t 4 trﬁ&h&&ro@‘streaﬁngaaﬂ%ng%[‘ dlﬁdéﬂs@a@s&p‘gyea Wﬁ&h%}%}?&h%@rubﬁr e| n
refer tao "one or nore"” of the_ e urm{ nponen

|t |
one of 1DECley; Ingng egbodimgnt, the fungal disey Fﬂ@ﬁ%‘eﬁ%%refn ‘thﬁéw%Pr&?E}Plé‘i?nge‘?ffrcl udes
t he 25! urcalychothgsiss piacd fpedidl (ayhistat ﬁ)@t)ottfh%ﬁWIrﬁl@S (gﬂ@ﬁf)ﬁﬂﬁrﬁf aem?dn@liy&rsms "a",
an" e use nter | S | cat n
Thr hr oughaliPEb R edes BhEraEBe bRy A TIRED ottt bnnBafRBM ER, oBR
"conpri giresght Ica)nglwa@lens howevlso tffeativil ubetreuutldgr fingald doypditioes ofausdd IHy i n t he
t, th di 1 | t 1 |
ar afbah d@g&%@@ﬁg{} ftes%{idbﬁ%ﬁ@%% 37309&9;;& iment can alternatively

be descri anguage essentially of' or "consisting
of '
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As used herein, the phrases an "effective anount” or a "therapeutically
effective anount" of an active agent or ingredient, or pharnmaceutically
active ageotooviosesgr edi ent, which arc synonynous her ei nPCTAfSeo1000279ah anount
of the pharmaceutically active agent 35 sufficient to have a therapeutic
effect upon administration. A therapeutically effective anount of the

phar mac dtembinlakign dbé¢riapg agent may will, or is expected to treat the fungal

condi ti on._Effehhuec ARMALS, Al &%m%?ﬂéﬁ?ﬁgﬂ& hagbYsar hickfARSDL Wi | vary

with the particular

el %ﬁ@ sever| %
condi t i oW, addiiienglsenarae) dosagenferm e anhirane theémtmw@ﬁﬁ@cfumg ceshiphdiiss of

the comg@gitiohn dQﬁl‘ﬁngo%eﬂlay be apphedd\%r UgRsh hertgé NaneNBmeehdMthd Bldserit’ Means
t he %pace within the crossli %(’ﬁ r str cture Thi s space al sg serves

as a”"r SOBPRHTIPRS {hfrefBCoMmit PF&E’acAtF v QBF hth %Pres@tlc}‘?&}l’@éﬁ“@ﬂ% and g ge
prior tadddivhal &isag@ fodm.is administésd ised nh@h@igrind ttheother inadsadistsret he ieof '
refers to I%%%&s 1hea elrar)c phar maceutical |y acceptabl e and that possess the
desired eb’ﬁ 01'6 Y CHY acti vi ty of the parent conpound. Such salts

i nclude: (1) Ia@ndnﬂvddlrman@rth@meth comperetonis tadma stdisd s e lvosbnafion mﬂnairrpl e,

G ut o | Sebitg PR ARl coRlARE R fTurBERRL Trel By, 8 dhAThEy bt
aci d0 mavlieh a%ndéfferﬁlﬁl ®nthe &'@dedymx@mit@ma@ﬁ Hle b‘l%f‘élﬁﬁﬁﬁ‘qnéloam Bxempplaii oni c

acid, sambfm apagintsssm@tﬁblelfﬁr a¢d @, th @lraﬁ%h%o@ﬁb@l indl@dct BOH Sre ok qjirm!%@ttélr ally
and syntheti am.no m xt ur eof @r salts

| 'y derived aC|d% ? { he
g A R R A e e P R o A R e
repl ac ed by aAcmetcahg tooim gltggnatame catbodimenvethalprdsont, plﬁﬂn@dehﬁ¢dl rempasitibnsret al
1on, {' u&l englg'c’e tRE aéylfl Ma Qﬁa%ng%%?alpy]i? Hﬁﬁat (ﬁ%ﬂ)‘v&m ANt ﬁglh as,

for exarrp ano am ne, ano am ne anolam ne, tromet hani ne
and IR rreztrhwwl@tcaarﬂerwtlon of theasymptethshef dien funghk cordition Sobewiast pambyy f r ee”

of a spegd.fh&f (A%&Ql'i}ﬁ‘%“to réef paftRulap é}n&m’ﬁﬁ%@ﬁ' tth@ o ”éJthtlloﬁsﬁ)rH%‘ﬂtéﬁQHé@ 1% of
the specjfied conponen used her el n, treat or "treating" of a

condi t i dherémwﬂéggoégl f&ﬁmé\?muswﬂ 1- Cma%qylﬂec evsgel Gne: 5y nipheRPeeRERe0f , a
reduction in the severity thereof, or the delay, prevention or inhibition
of the qi%ﬁ’é SSI on thereof. Treatment need not mean that the condition is
totally "SA useful conposition herein need only to reduce the severity
of &0condi ti 04;13 useddureint the tsewefadmyinotered/ifadmsise st atletdmieseation!T,

d
provi de LAPIPHRHOhod QrfehP Rl Jo8Rk nRaffPhrabiiccOlel dglgse%% Qb ol FKERL O
under stanailfﬂigﬂmh@lq@rﬂé@emwtdéadh@rhwﬂéﬁffeﬁn no way limiting the scope

thereof, unl geshRld8E Whe&stodd 'tlpa@ttl?ed‘cerrﬁé b NEIDES [XREE %%%n@%%h%fee S,
percentages or. proportions, ot her nurerical values used in the

speci fi dRISBOACTENE CPNG HpMOLsy é)'} the SRURAFESEBRPNGYS Y Bfosless f@dor}enofm |

i nSQanCQﬁdllﬁyryt déll irethn aradhatithe. usCofi elie diggu®r iasludaetic phurel ﬂihl@éfsCSpB@ﬁEﬁllyt o be
defi ned n| ess ,def

[ B0 in th
ot her i soed ihéra i TEAOMRG TR By 87, o " o ey e e
meani ng ialsrahengmblyyin tinslepigiceen.t o one of ordinary skill in the art to which

the presentl yrlg%hpﬁg F c%ﬂBh %s foﬁ& Qfsvar%?us embggﬁﬁlelﬁlﬁltdgg\é%(gg%égfﬁ es

arc illustrativ esent ntion

i mi t at ilerapagndrosvsver ovillvip WO G ORCY] EH010h027 oS! M SITGHEAINC
EXAMBL ESnéexadB| &1 Embddiftdhdcddr AtdnARSBYbe 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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5The m ni mum i nhibitory concentration (MLC) of various test agents were
tested in a standard protocol against two dcrmatophytes: Trichophyton
rubrum arwlOBpioctesqhyt on nent agr ophytes: 1. cicl opi rox 1@2T/usesvionmbhs ne HCL
3. econazole Nitrate 4. tioconazole 5. kctoconazole 6. fusaric Acid 157.
1- nonocaprin (1-decanoyl -rac-glycerol) Tri chophyton rubrum and

Tr i choplpattonldr nemtlagmopdiyg escarel ehersovaritp rofpthcatanddennt rtbs eluagan ¢PDA) at

30C f - . ' , ' b d
doxt r osd T RGNl NG PLERCLomBIdAT KBt B0 1 o oe (aru) per
m. 20 Vari dususedheraiithe teémsf‘nwnf’e@?a%qbﬁﬁl@acwévlﬂmaﬁ@ecdoasgnkmolymer

der mat opfyt@r< Ul tii§ 8pandish NeHRAt £da f QEscRiP OwheMaL iR aBR&D iﬁ'%?@dienta&
al i quot .of the Ilq(gel d.culture.was taken and placed on a PDA plate, and

i ncuBat RSN ACHY HIRdRREMIMSIRERRSSs growt h. The pl ates were exani ned and
phot ogr aphed Aacsedvieskin, Bel tetmn esalwethercongifde i@ dalpotiat hicephahncamicalyt han 2

R R S O R e e T A
r ubr um divgh Fritcinopidyt Gn atidentdégnophiy tfesnar withreile sugdas, forFixgupée, Beetic
e A D SSRVACRALL PRl S, aRCATlse L ka0
t i od8nadedeochByicketide sty cicll, mdalc #4idl Blie giid snalenicpridapandelienacid)
fusari ¢ pebghorifedchd, NRbpibRIcANG, CPPaZRIE WBEiRict t8d, R$furid Cdcidy Qartdtid hdig, assay,
o e T L S T A DS S SR 0% GHES b
wi th a Miéna d&dlc ptot@d piesent imthegast compachdas Miiergf) r280dedIhygd nibtadivch
cicl opi re(.)é(. aﬁ%‘&aﬁ I%’tgi igIl, ai?hla]ﬁéllh{[e%/aml 'rne%aq ion, or an aluminium ion; or (ii) protonates

15 an organic base such as, for example, ethanolamine, diethanolamine, tricthanolamine,
tromethamine and N-methylglucamine.

As used herein, the term “substantially free” of a specified component refers to a
composition with less than about 1% of the specified component.
As used herein, a “treatment” or “treating” of a condition encompasses alleviation

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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Exanple 2 - Infected nail nodel The foll ow ng exanple provides a
conpari son of the efficacy of the conposition according to Table 1 a) with
a conmer cwalzomawp@oat or, nanely PENLAC(r) nail |acquer. PCH/USh@oag®ay used
in the conparison was an in vitro infected nail nodel. The assay used

Tri chophyton rubruminfected cadaver nail sanples to evaluate the efficacy
of the tRHOQLOGICUIaEKANMPLESe i nvestigati ons were conducted under
conditions which arc closer to the clinical situation and thus have nore
practical relevance than a |liquid broth assay as descri bed above. The assay
uses | eviample 1AERuid bsotdrassaY r om vi abl e organi sms as a 10bi ol ogi cal narker
to denonstrate the effectiveness of different formulations in reducing the
viability of fungal cells,. Fi gur e hows the variation in ATP

rel edse fromHCIERIBRP liﬁlb¥t%r‘i?ﬁF?‘}§1%88?é@@bi’%@%l@%?‘g% ‘é(ﬁfm%@[ flon of

t he conposhidagh peftochtlpginktadwo Hérenacphies ciathopnyparabanim aRENLAG SR awai |

| acquer) Iace}fb}ﬁs,and controls (all sets of experinents tested at n=6). It
15 is oB%%HREPREr the ATP recovered fromthe infected nail sanpl es on
application of the conposition of the present invention was significantly

| ower tqanciug)?hggnunt of ATP recovered from Tri chophyton ruhrtun infected
nail sanples treated with PENLAC(r) nail lacquer. This shows that the
conp8si t3- ofpsbipafiteHdChr esent invention arc significantly nore effective in
reduci ng.t B&nt@PNitrdty of Trichophyton ruhrutn cells in the presence of
nai |l 20 Lgangl es conpared to the commercial conparator. FORMULATI ON EXAMPLES
Exanpl e 3 YOPM8H8caprin nail | acquer 25The fol l owing exanple illustrates
nai | | acquketocomapalsi ti ons of the present invention, with w w provi ded:

Tabl es I6a ﬁﬂgriégcida) Conmponent %W w b) Conponent (Vow w 1-nonocaprin 6%

15 7. 1-monocaprin (1-decanoyl-rac-glycerol)

Trichophyton rubrum and Trichophyton mentagrophytes were grown on potato
dextrose agar (PDA) at 30°C for 1-5 weeks. One clone was picked randomly and grown in
sabouraud dextrose broth (SDB) to a density of 1 x 10° colony forming units (cfu) per ml.

20  Various concentrations of test agents were added to the dermatophyte cultures and
incubated for up to 4 weeks. Each week, 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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1- nonocaprin 6% et hyl acetate 34% al baconazol e 3% but yl est er of PVM VA
copolyner (Gantrez ES-425) 29% et hyl acetate 31% et hanol (anhydrous) 31%
but yl est ewof2PMI B0 copol ynmer (Gantrez ES-425) 29% et iramalS2qiankipds ous)

Example 2 - Infected nail model

The following example provides a comparison of the efficacy of the composition
according to Table 1 a) with a commercial comparator, namely PENLAC® nail lacquer.

5 The assay used in the comparison was an in vitro infected nail model. The assay
used Trichophyton rubrum infected cadaver nail samples to evaluate the efficacy of the
test formulations. The investigations were conducted under conditions which are closer to
the clinical situation and thus have more practical relevance than a liquid broth assay as
described above. The assay uses levels of ATP recovered from viable organisms as a

10  biological marker to demonstrate the effectiveness of different formulations in reducing
the viability of fungal cells.

Figure 2 shows the variation in ATP release from Trichophyton rubrum infected
nail samples, on application of the composition of Table 1a), the commercial comparator
(PENLAC® nail lacquer), placebos and controls (all sets of experiments tested at n=6). It

15  is observed that the ATP recovered from the infected 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)
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31% 40011( (Note: the Gantrex ES-425 is supplied as a 50% solution in
ethanol i.e. 29% Gantrez ES-425 is equivalent to 14.5% of polyner resin.
Thus, TabWwe 2bw/we®ori bes a conposition with 6% 1- nonocapCiriS2845emohy|
acetate, 45.5% ethanol and 14.5%filmform ng conponent. Simlarly, Table
| b describes a conposition wth 6% 1-nonocaprin, 3% al baconazol e, 531%

et hyl addbat ¢he Ganthd% ES-Hahol suppticd ds %04 dotntfoarimictignabinp @9enGatrezheSnai |

| acquer r S r t hanol
Sol vent "ot CRRLABRIET4%0: LERIBHRE rekin, 3aS bR v CRORRRR ol bl S B ant
i n et harfdp 1sBerasaprin, 3 apthyl wtﬁtfe)%é% whenpoltand léci%\ﬁému fﬁgﬁl@auceﬁmeéé)ntu s

Eg' Lfy5d'Siﬁ1‘ﬂLn\{ d}fa‘tﬁ@‘ibede/l@&’ﬂlb@fﬁ%&h BosHbnY Qich, 6941 - h}l%htoé;el:p'rlhr B'ﬂéglalé%acd%fégoElX@am :’ez
- 1 rri 1. T cear Soluti on resu S anpl e
%Jaﬁ&l}/ﬁ%&@%ggé@qﬁ%m%ﬁééM Ormmg HPNENoni ng exanpl e

[ I I ust rates an aerosol enulsion foam conposition according to the present

I nventi mis suita ol the primary treatnent of onychomnycosis,
or as aoﬂnhelnﬁp C&HS@W%%PYGBMGQ?B&I% ¢ 2 Aerosol foam | ow (1/ 0w w

1. dissolve 1-monocaprin in the ethanol solvent whilst stirring (and then dissolve
10 the second active ingredient in ethanol solvent, if applicable)
2. when the active ingredient(s) is fully dissolved, add ethyl acetate solvent,

whilst stirring

3. add Gantrez ES-425 whilst stirring and stir until a clear solution results
15 Example 4 - 1-monocaprin aerosol foam composition
The following example illustrates an acrosol emulsion foam composition according

to the present invention. The foam 1is suitable for the primary treatment of

onychomycosis, or as a maintenance therapy.

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

17



1-nonocaprin 2 1.9 Cetomacrogol 1000 (Ceteareth 20) 0.5 0.475 Water 97.5
92. 625 Hydrocarbon propellant (P40/45) 5 Total 100.00 :100.00:' The

aer osol fwearntawsosnas prepared as fol l ows: 251. war m 1- mPoDABRE100279899 Wit h
cetomacrogol 1000 (0.5% wuntil a clear solution results 2. add hot water
(47.5 ww) to the clear solution fromstep 1 to give a translucent, faintly
opal escdhtpaaiantaf@arosol foam:

transfer the foam base to an aerosol container, insert a valve, vacuum crimp the
acrosol container and add a suitable hydrocarbon propellant to give an aerosol

foam composition.

Although specific embodiments of the invention have been described above, it will
be clear to the skilled addressee that the invention is not restricted to these particular
embodiments and variations of the invention may be made without departing from the

scope of the present invention.
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3. add cold water (50%ww) to give a nore opal escent solution which
represents 30t he foam base Preparation of aerosol foam transfer the
foam base to an aerosol container, insert a valve, vacuumcrinp the
aerosol container and add a suitable hydrocarbon propellant to give
an aer osdalLADM® conposition. Al t hough specific enbodi nents of

t he invention have been described above, it will be clear to the
skill ed addressee that the invention is not restricted to these
particul dr enbodomperigorafod uyain the temenl ofatieat prprephylexs phy fngahemdition
wi t hout ty r ] Lheqar, I 191-@%1

1. A corrpq%]ggl%g1 ng;@ %F)‘B @sr{;@ﬁ?tﬁ %gﬁtacot%llhéﬁa}i tth rcgg'?rqgelﬁ?ﬁg@ﬂ%#l%g%w axi s? o?aué‘{
fungal cSH@rEYHNUNG bty arid waBeAster sheyaereLioh the cengy dergpila Ia e
conposition conprising a therapeutically effective anount of a fatty
aci d nonoester of glycercg[& %L he general forrmula la: CH2-0-R CH OH
CH2-0-H (la) wherein R is A branched chain or straight chain acyl
group having from4 to 22 carbon atons, and a pharmaceutically
acceptabl e carrier or di eyt hereof, and optionally a second
pharmaceutically active agent. 2. The conposition for use according
to claim1, wherein Rig a straight chain acyl group having from8 to
14 carbon atons sel ect eqefff) @t he group consisting of -C(0)- Crl-115,
-C(0)-C81-117, -C(0)-C91-119, -C(0)-C10l-122, -C(0) _ _ ,-C 111123,
-C(0)-C 12H25, and - C(0)-C131127. 3. The conposition for use
according to claim1l or 2,qaherein Ris a straight chain acyl group
which is -C(0)-C9H19. 4. The conposition for use according to any
one of clainms 1 to 3, wherein the fatty acid nonoester of glycerol is
present |whaninaRosatbrincm @hdi%odrot2Rp% byainvecyghgroup having from 4 to 22 carbon

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

second pharnmaceutically active agent.

2. The composition for use according to claim 1, wherein R is a straight chain acyl
group having from & to 14 carbon atoms selected from the group consisting of —C(O)—
C7Hs, —C(0O)-CgH;7, —C(O)-CgH 9, —C(O)-CypHa1, —C(O)-C1Haz, —C(O)-Ci2Hys, and —
C(O)-CisHar.

3. The composition for use according to claim 1 or 2, wherein R is a straight chain
acyl group which 1s —C(O0)—CoH 9,

4. The composition for use according to any one of claims 1 to 3, wherein the fatty

acid monoester of glycerol is present in an amount from 0.1% to 20% by weight.

5. The composition for use according to any one of claims 1 to 4, wherein the

composition is a nail lacquer.

6. The composition for use according to claim 5, wherein the composition is a nail

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

7. The composition for use according to claim 6, wherein the at least one volatile

solvent is a mixture of ethyl acetate and ethanol.
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5. The conposition for use according to any one of clainms 1 to 4,
wherein the conposition is a nail lacquer. 6. The conposition for
use according to claimb5, wherein the conposition is a nail |acquer
and further conprises at |east one volatile solvent and a film

form ng @&onporit,tcompbsitibhefoe aspascdriimg footlams & ac §pmdierein tlee dlmi forbing
wherein t I 0l gty | v I.s a mxture of ethyl
acetate gﬁﬁwg§%%§%§§bgg@?*ﬁﬁﬂ*@@ﬁ@%%ﬁ??@- gr use according to claim
6 or 7, wherein the filmform ng conmponent is the butyl ester of
PVMIMA ¢@Dol y M. conthosTloR 6P TRESIckb@h B abP Sn8CRONALRI1 18 ANYnAYA Bl
claims 1 to 4, wherein the conposition is an aerosol foam °10. The
conposi t COMPPHHORBANACEEPHOAY- t o claim 9, wherein the conposition is
an aerosol foamand further conprises water, a surfactant conponent,

and P90 | 3ok SEPSRHAR, SRl PRS0 o

phar mac e atiosall foymaat fweheagemprisgs vedtar abhryactdnb acopawat, and a pebpelllne.
conposition for use according to any one of clainms 1 to 11, wherein
the fungal condition is selected fromthe group consisting of tinea
pedi s, tildea dihgieompesitiontioptwsiascadmeotayationye ofickuims 13to Thewherein the
conposi ticgmpb&fiod SEnfEee b dedddd pBaithRbtfichlly WS Rleht, bRSerhbi)IRaconazole.
condition i s onychonycosi s.

12. The composition for use according to any one of claims 1 to 11, wherein the fungal

condition is selected from the group consisting of tinea pedis, tinea cruis, dermatophysis

and onychomycosis.

13.  The composition for use according to claim 12, wherein the fungal condition is

onychomycosis.
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