WD 2010/ 010470PCT/ 1B2009/ 006742 1 METHODS OF ADM NI STERI NG TOPI CAL

ANTI FUNGAL FORMULATI ONS FOR THE TREATMENT OF FUNGAL | NFECTIONS PRICRITY

[ 0001] Thiwoappldiegbi on clains the benefit of U. S. Provi ecoentoodpghixati on
No. 61/083,115, filed July 23, 2008, WU.S. Provisional Application No.

61/ 102, 111, filed Cctober 2, 2008, U.S. Provisional Application No.

61/ 150, 18TETHORS OFeADOMINISTERINGG TGINCAL ANPRIVNEAINBORM PILIACHIONS: No.

61/ 162,122, filed AROR THE TRIXOTMENT OFMFENGA DANFRCTIONS hese appl i cations
is hereby incorporated by reference herein their entirety. 1. FIELD OF

| NVENTI ON [ 0002] The present invention relates to topical fornulations of
an antifungal conpgigrpPpyone or nore antifungals, a lipid and a surfactant,

and uses thereof Tor the treatnment of skin and nail fungal infections. 2.
BACKGRGYDH | [00@%@@&&%@){%%&&%&%&%‘3 P RfhhOR ﬁlfcaﬁ&?N’B' ngernails and
toenails that results in thickening, discoloration, litting of the nails
and | i fal/4¥g,1dp, fiked Jnkild3s 20@83|H SH%rowawInalb‘épphCEh@n Nps@ldl;@ ikl, ctobgr

cspecr arfos TR PaFabeY Al REhERE St IS ETRE SRR ARy caused
by Tri chepbiphenA spHeation K&. 617 16D, 107), filchr A sH1oR YoOD NTHEnagthtiess thise

ment agr ophyt es) , and Epi dermophyton floccusum (E. floccusunm). Onychonycosis
due to a@@h@?élpnmsdvmbwe@cqrgora@d&Mryfete@e@b@remyth@aﬂmra@ speci es, such as

Candi da al bicans, y to cause invasive nail dlsease in
fingernails than E q)b% Ex Ibﬁ noconpet ent individuals. [0004] Rat es of
onycho i's th t t he
gener alrmﬁ}?ﬁt ed¥§§ éli it mve ﬁ ??%#Erevgﬁf&gg%ﬂgté@lgloéﬁ% afif fﬁﬂé%% I’ngéé)%m le a
study repei e amlfﬁn@mradl iEpQr 4 aafadtahfhed Qﬁeslﬁ%df&bﬁmkﬂea@tem af skinJ. Am
Acad. Dermatol 2000; 42(1)(Pt 1): 1-20., and Heikkila et. al., Br. J.

Der mat gind nﬂ@@@lgahgﬁ?@)ms 699- 703). Onychonycosis may affect up to about 15%
of persons between the ages of 40 and 60 years (Kepka et. al. U S. Patent
Pub. No. 2006/0067898). [0005] Terbinafine is an antimcotic currently

i ndi cated a.an BACKIGROMNDf or the treatnment of onychonycosis (LamsilTM

Novartis International AG Basel, Switzerland). OQther treatnent options
i ncl udi[e@o3]henDagthodycosik ¢ a:ﬁjngaleﬁfmad)n of tht fiegérmhibcanedosrailk (e} resalts inead t o

I hr.i nk dd I I t of t I .
2010/ 0TbAFoPE %%gb)g&%g@gngzofl[ SRR 5%';118 T This
sect | 0nyihsd Rea@Ribl RihGhytes oA@ha @R RATARRE WildAH thk Rendi BN RpEAGEn! S P OF

art to the applicat
especially among older individuals. Onychomycosis is most commonly caused by

Trichophyton rubrum (T. rubrum), Trichophyton mentagrophytes (T. mentagrophytes), and
Epidermophyton floccusum (E. floccusum). Onychomycosis due to nondermatophytes is
usually caused by Candida species, such as Candida albicans, and is more likely to cause
invasive nail disease in fingernails than in toenails of immunocompetent individuals.

[0004] Rates of onychomycosis vary with the population considered. A recent study of
the general United States population revealed a prevalence of 2% to 3%, while a study
reported in Finland reported a rate of 13% (Elewski et. al., J. Am. Acad. Dermatol. 2000;
42(1)(Pt 1): 1-20., and Heikkila et. al., Br. J. Dermatol. 1995; 133(5): 699-703).
Onychomycosis may affect up to about 15% of persons between the ages of 40 and 60 years
(Kepka et. al. U.S. Patent Pub. No. 2006/0067898).

[0005] Terbinafine is an antimycotic currently indicated as an oral therapy for the
treatment of onychomycosis (Lamisil™, Novartis International AG, Basel, Switzerland).
Other treatment options including chemical or surgical removal of the infected nail(s) can

lead to nail bed shrinkage and dorsal dislocation of the nail bed.



3. SUMVARY OF THE | NVENTI ON [ 0007] The present invention provides topical

formul ati ons of one or nore antifungals, which nay be used to treat fungal
i nf ecti onsoizmioe1beman subj ect. The topical antifungal fecruBzoy/esssof the
i nvention conprise one or nore antifumgals and one or nore |lipids and one

or nore surfactants in a pharmaceutically acceptable carrier, In certain
enbodi 8P  fEation phamygaieranse el sseiorind the apnlicaign s @phihagmiggon giat

deri vaty, ¥ RSe@hc203)i895+ Rf thk b idaadi ne., either alone or in conbination with
one or nnreeaﬁii?gﬁga?g. I'n %@Ttg§h enbodi nents, the antifungal is
abafungin, acrisorcin, albaconazole, albendazole, anorolfine, anphotericin

B, ani dul af upgi n, al t hronycin, becliconazole,
benzodi t hi azol e, %ﬁﬁﬁéﬁ@wﬁé J@”@g{g@& but enafi ne, cal bistrin,
caspof in, hl or ot auri ne, chl poroxi.n chl or phepesi n, cicl opirox,
ci oter ﬁﬁ@¢ﬂ c:\%g? PW&%II%VFHE%B@H&’?EBF%’}C@E@ 1°ﬁ§,opﬂfé¢d3€m?ﬁﬂﬂg‘€§ﬂ&i n,

eber conggieh fra %6%§§ﬁghﬁmtﬁﬁgﬂgﬁﬁﬁﬂmmﬁﬁ@%hﬁﬁﬁ%ﬁﬂ%&zTEE%Mﬁ&QQHﬁﬂh§QOSideS1
fl uconazol e, ?Iucyt05|ne, flutrimazol e, fosfluconazol e, genaconazol e,
gent i arfounghiens of theswpéntlonicompyisé sendruheicranpPi@galh ahd prnogi moreHypadsosngd
itraconazol e, isoconazal e, .itraconazol e, ketoconazql e, |l.anoconazol e
| et r az IO TOry %ﬁarc?agfs P%Rﬁ‘ﬁ?‘%cﬁg%‘lﬁé ,ac?ﬁpéag’ﬁ%aéfl?ﬁ FCRSHAZBY 8?1“}?§1L508ﬁeno| ic

aci d, natifinfghNig terBhARY, GhlRs ofMblbaBmOMNaYr érivativies Or ﬁiqﬁ%s%@er’@i@ﬁﬁﬁb, anhdf ungal s,
nystatin, onmocanazol e, oxiconazole, polyene macrolide, polyene nmacrolide,

posacorfdonsl as in perabingiseray sh enc guingest awdungakl dg scrtain pakgdimentsy e gabhagel e,
rilopir.ox ] 0l €. i kne, rdarj chn,

squal eat S HThRAR S, FRACASANERD A IR BEPRREDT. o1 e,

sul tri emidulafiafien@ayettdénatsle ceithnalyein, bedonadid, ®endodithiakdlatigfonazole,

vori conazol e, or a coppound of Formula Il: NZ --,7----- N - ()

. ) NZ--,7 - R
WO 2010)¢rcenysiecbrienoites cobsizun caspafuprin, Hi-ceokugiaesqhlasgxing. aryl; X is
hal o; i . . ] 2 . n i SW%?H nts, the topical
antifugégfpg%@%ﬁfg%?gﬁggéyhé‘%azﬂggﬁgygk’g%%%%?g%’ter |ﬁ§$ine, one or nore
phosphalebpymdsluadataohe, drerconamlaeaomzble, sfunfavilgtmicoharobe flhwinoiembodi nent s,

the topical. antjfunga ornul.ations of the inventjon conprise terbinafine
and an @Yy CORpl hH@'afPS,mf‘p ARTEPaZRl 20%8%%816; %?nagé%ﬁaleo%ﬁéma? mor e
nont onige_Y l’gfi?&ifﬁ_‘(}gnz éﬁéé&ﬁﬂ%ﬁt@(ﬁ‘, Iﬁlﬂib%’giﬁfﬁ{}tdf?oxytiﬂ%én@?dl&%oc%ﬂ&io‘ié{ ngal

formul ati ons provi herein conprise one of i'traconazol e, ketoconazol e,

posacontizaingzoledystrconarakn laocGEEP 18000 27urt direnititn dicobarotm aficafengiand

griseoful vin: and hydrates, sol.vates, and salts thereof; e o re
hosphdt g BRg Sy RESHT Reig e B0 Gar Pl bt Stp-e BEaffs?

embodi nEffmgalsheyseitinl I)Mﬂéhﬁhhchl@,rdﬂdoﬁhicﬂéE?OWeﬁ&’ bfdelide ilyene dWRrdIRR, an
antifungal agent that is froma class of antifungal agents that include,
bur ar eposBRONRZolg, hERMiceNazale: flwelepe pRaless, rapamyeini HavconaedE.idenisns,

i m dazq| [ e i ne t.S NS | am pol yenes,
thiocaf%%%% é%igéﬁ/ %?%g%ﬁé#gghﬁﬁgﬁ%?&g%%@%%%Y éyﬁﬁkﬁ%égﬁbgﬁﬁ%lates to

t opi calepbeida’d iahibaos sulsvitdzoRssidw@icuin, Rifthoqsins aernshaos, tigedmzolt) tolndfigel s,
enul si ons, enulsion gel s, I%tions, ointrments, filmformng solutions,

cr eans,VOSISPAF8 Calid? £ o Fpyowali n particul ar, the antifungal
formul ati ons of the inventN may be used to treat or prevent onychonycosis
in a human subject. The a@zixyngal formul ati ons of the invention may al so

be used to treat or preventyfungal infeckiqns q}—%@e skin including, but
not limted to tinea corporfs, zti G @ Nheaypedis, pityriasis
(tinea) versicolor. The antifdngdl for ons\of/the invention may al so

be used to treat fungal '§§<ct. s commonly caused by Trichophyton (e.g.,

T. rubru, T. nmentagrophyj T. verrucosum T violaceum), M crosporum
cani s, Epidernophyton fl)scedstf (E. floccusum) and yeasts of the genus
Candi da (e.g., Candi daxal bicans), as well as Ml assezia furfur. [0009] The
antifungal fornulations of the invention facilitate the delivery of
antifungal to the infected area in an(lamount sufficient to treat the fungal
infection. In the case of onychonycosis, the formulation can be

adm ni sirersacglé enanhiempgialmiataé of ciahgomeisy @undixngc ok diasteidoackothortbfitoran nmay
al so be adm nistered to the entire toe and/or finger tip. The fornmulation
may pr é%héﬁa%ﬂeyﬂ%ilygaﬁﬂtﬂbi? et tordpae oap E@Freﬁrtaa’rq&ﬁ&%% Bt-ﬁéﬁiﬂln e or toe.
In the case of skin infection, the fornulation can be adm nistered to the
infected area of the skin. In one enbodi nent, the topical terbinafine
formulation is applied to the surface of the nail (i.e., the nail plate)

and to the skin surrounding the nail. In another enbodi nent, the topical
terbinafine fornulation is applied epicutaneously.



[ 0010] I n one enbodi ment, provided herein is a nethod for treating
onychonycosis conprising topically adm nistering to a subject, a

phar macewvoecalo/diesrmul ati on conpri sing a WO 2010/ 010470PETIABROOSIONET742 4
therapeutically effective anDunt of odme or nore antifungals as descri bed
her ei n, t er bi nafi ne Fld preferabhy ghosphollpld and a

surf actaaﬁlt 3 heteroaryiibioys wk%wd}% YsisrY aceHnind £ 4 GHoPh@r RAGEE ment , t he

| nvent 'éﬂﬁbo%ﬂﬁ&??ﬁﬁéﬁ@lcﬁ R f&ﬁmra%nyﬁmgﬁ{v%n@én n&&%w&gﬁﬁaﬁ{l@ oane nai |
in an amount effecti or treating onychonycosis conprising topi'cally
adm ni siremdrp ghd)sphalqsldbpr&tdmeaorphm*b magieuici soethcths.nld @trfaorerclordomests, e one or

m)reatlf n desc er ei |nf|n a li and a
sur facrad! A e REroBRGUPRe: mE R RSt SR G L BaR ot o a
subj ectantiRfighD Bh&ail m@fétﬁhfok'ﬁl%[plcfs%h%h@& 1%1% hides Qlrfdeadtshan @éﬂfhlh n

conbi nation wth a second antifungal formulation (either topically

adnm ni smehodiments, éh%@pmb@ylfquabmp}a@vnmvwed derei oneprisegnereh for the

o2 Tl ACTRREERE, g bR BUPIRE! SCIBGIG) M) ot 2t

sur f actw&tnaﬁﬁe ,ARd ighik@EtIeth; Bad hy@nds,ablvates] 41 sakd theidoS e os tloroundi ng t he
infected nail. The conposition is to be admi nistered for a period of tine

spanni d&oﬁmllﬁ’fdsnﬁﬂd@ﬁﬁ@é KIpre nofpRigiswdagtite e, Infegiipin epibpdimagitsc theseven, ei ght
ni ne, r e osition
s to BOLReEISER bl G RES: B pol e ob AR TRAH IR T o dTIERTPCE | o
isto bﬁtﬁdigﬂﬂg&tlerﬂm uicﬂmdeabmeme adlt lahitéd uaseaﬁtﬁnestelmlﬁltés mac@lidycol ogi cal cure
rate, ferably greater t haﬁ ahbout 70% 75% EO% &5% 0% 95% 96% 97%
08% ' oreBUREINS HBIHFH Y O 58 1N HATHIES iRasfo Sy 8CY ANfTSB I IR CYs ed
her ei mthfo@@rb%ﬁﬁ anEirhgﬁ')%enateaf }%h%ﬁgf &fers Ofhe LisEBLIFE Pélat@g to tB%l%!ﬁ that the
severity of ubj ect' s con fon1s red uceg or at least partially inproved
or arrelﬁotrnwlatemilsaMh@s s¢lnfionss euspeaidmsy gas, iflond gats, telngmmrmsnemnlsdm(ge@ase in at

hi eved and/or there is an inhibition or

| east qne clinica
deray iHeeheo Bl TR e nBSOn AR nSivaRa b HEMSS [ the pr oor esel on
Of t he [gpest Oin ﬁdrﬁéiﬁ&e tHRantiflR@BHmIRBoA LS MBe ik ERRIN may bé 8RH A GreatYr
treatnent of ' so neans nmanagi ng the disease state, e.g., onychonycosis.
[ 0013] mﬂievqnégmﬁéomcw@atarmman@mbj@nty cﬂ@rﬂp@ﬁmggl ﬁorrnalagema adhe magntins measur ed

by the cql ogi cal C i re.r def |

negat VERRE B 506 BFR AP SenniRe PR SR TE St Rtk PurRPTEe By os
i N nai ltheh cegbasl tiklch Bruai, tarrﬁalﬁeui@g@tyrla&i@f@tlﬁdaé\n@tsi@erorvvarye h@ifdegLr m ne the
success_of a treatnent is by neasurlng the clinical cure rate. The clinical

cure r af@@n%t}mﬁ@fal@r linﬁ%lﬂloﬁyn%’o%l%be Weave He%tffu@gfémf%ﬁuon&ﬁoramonb/a@vsezihfrm
ft
Crayak kg IE o R e Tr PAL rehetBo Ry ACPOLI DG P RLADCHITRYRER 5 0s.

4: 1- 13pnis| Bpidlelhaphone fRatodin@Entlocdubent ol yealts bdthmgeais Gamdida @dii ni st er ed
to nail ue_ and/ or s roun ing. s of a human subject to achieve a nean
concent‘?‘ﬁﬁdS lé?“?ﬁé”dﬁ ?Uwﬁgﬁwﬁﬁﬂkénan1of nail tissue of from about 1

g/ g tqq J rARARRIAL o tHGASE kiGN BRAMLte %ﬁe Bvery of antlfungal to

2010/ 01047 PCT/182009/%06742 5 nmg/g, fromabout 1 ng/g to about 57 ng/g, or
f rom abbainfdcteryirga tncanadpowint §@finghyto thaat Guadoigdt indedtiodi imethie casded top| cal
formulation is adnbnlsteﬁ%d to %all tlﬁsugt ﬁploq S@;rﬁﬁndin of a
human ST RERY 80 VR A OfR OE SHROBHYFSE O R edf! fRECRHIEHTR m%) Bgr am of
nai | t '”ﬁ&%nﬁﬁlaﬁén ﬂn@ﬁﬁfso be ﬁdﬁmﬁﬁerea t@th@%ﬂre t8e andBY g 62t1 'Tﬁé BormARioR0/ 9,
2.4 mgl/g, 2. qgﬁg nq ny/ g, 2.9 , 3.0 ng/g, 5

my/ g, ]_rgawp@:ra @,gqlrglmsmye&fﬂ @e dgga @galgnx gf)thp@”]/nger ggoqrgl/nghe aoC 0 ﬁlgn 45

my/ g, fe§8 , egforﬂl la%/glti ceﬁint?e ih%l}lm%{g?&ptoqﬁg} ’fec&&fe rEé) gf tﬁg sklhorhlmrk ation is
adnlnls ered o nait AP sste’ andl'6r Sur Pound skr'n uman subject to
achi eveniboddaghtCHE ecqman adrblaﬁlﬁlw‘ foigladofh 1sfappgad tofrBé s@fa&moﬁfheﬁ&iﬂ (i.t1ssue of
about O. 1 to about 15 /g; about 0.2 to about 12.5 , about 0.5 to
about 1®ilikate) andde the Siﬂrt Pk ding thesnaily/1g, an@the%ale&dllzle@to%ﬁﬁmeals ng/ g. The
mean c two or three weeks after ceasing
adn1n|g?%§9?%§hgﬁﬂ%ﬁﬁ%f %?cap%?%Pﬁgg)tlon [0016] I n certain enbodi nents of
the net[@HY, theomdmbudsmert pronidod htiepi isalmahdd foungaling @ryehémyemizss of the
invention al so res b}s i.n.a mean serum concentration of terbinafine in the
human <OBIPESIESPPIPRLGAANNEISTCIIBE o AGYRIFCt Phprmgeqpfical Afﬁ OFMYHRYR COMPIBINEY m , 2. 0
ng/m, 1.0 ng/m, 0.5 ng/m or 0.2 ng/m. [0017]1n sonme enbodi nents of the
nmet hod, the topical formulation conprises about 3.0 ng of terbinafine. The
topi cal formulation can be adm nistered, for exanple, twice daily. In
certain enbodi nents, the topical fornulation is adm nistered for at |east

t hree weeks.



[0018] I n anot her aspect, the invention provides a nmethod of adm nistering a
topical fornulation conprising terbinafine, a lipid, and a surfactant,
wher ei n twe 20mhoegoconpri ses adm ni stering the topical fPormeieab/oe@iaz o nail
tissue twice daily for at |east one, #wo or three weeks. [0019]1n sone
enbodi nents of the nethod, the topical formulation conprises fromabout 0.1
to aboJ%lersp%ﬁ?ﬁwféfw@w%mu@ﬁ of1g OLBSTR ar%l.fw%gs aéfdeﬁ%}bsmig HEfIh&.8-For

i nst an . t . i 3 i b -t er bi nafi ne.
[ O] 1oreiiahEe  OBE SreleD Y BhdBROGA, £RWARR PitFerbld o HinRnic P00 0o
f or mul sifactants In ansthértenitmdment B2 Ifventiametdoepassspe atcthddher thedehtérpof

provi des .a.nmethod of .treating a fungal infection of nail tissue in a human
subj ectant;aﬁﬁgfl@@)% %WﬁPéF@%Phﬂife&“gﬁtq‘ﬁ%é%ﬁ PRATORFHBES AR o t he

i nf ect agdpially adrhiiRH@in@fto b RELIBUTBIhafHRICBGLal F@nudiBRcomphBAR 08O BERRES at i on of
terbi nafine ‘per gramof nail tissue of about 0.1 to about 15 ng/g, about
0.2 t o sabougals2s Geseybed herbinue.20 (Gbinaliah edpidandr syyfagtanabloseme. 0 t o about
7.5 mgl/ g ,or..about, 2. 0 .to about 5..0.my/q. The pean.concentratiaon can be

det or i RUGIEAA hsomapof PRt edgtilReoe e PG SRRl hllrdd oF " ne

phar maceihile@dnsGe dpasibed Béreinlin@oa@Maribs tvittd Lol &sifiigalidreuiafiod (dan serum
concentrati on WO 2010/ 010470PCT/ 1B2009/ 006742 6 of terbinafine in the human

subj ecttopifallyeadininistgicdior aibgrmise)5. 0 ng/m, 4.0 ng/m, 3.0 ng/m, 2.0 ng/m ,

1.0 ng/ 0.5 - 0. . [ : i conpri ses
terbin |1nlel, anblq/ﬁ)(l{gg ,h%gerlllglsga %g{r@gélcftogn%.&F%@Wﬁﬁ}?g%yg%@%@n s of the
met hod,subjret doogirsalg the admtinddttadon obapempestidn empaoig anlantiburgbbete., 20 ng of
the antifungal. |l n some enbodi ments of the nethod, the topical formulation
conpr i SEDIAHREa lpifgnd 3 spidctant fyan wistrd @11@@19}056%% ngﬁgisuea%wn Ny, about
8 Y, aROHireAQy i BRAUIpbSitiBH is BRRUdmAs f@tbé’Périq]d(SonEne RRkhe 1o BB, OF
about 20 ng of the antifungal. The topical fornulation can be aém ni st ered,
for exanpiceyccbnarcluding wires falai fiye, sixnsoent aght, einbddi,mbnes, twehe wajs oal

formulation. is adm nj.stered for at. | east three we . [0023]J n saone

erbodi HEfiEs Topn g HEbaHTE B Riph i R be e FRaCR:A PORC COHLOPERSn 15 a

phosphalddrs dThé 8QAEAdsitbnGE kS B MreirRedtdRRbeAbd bheme®s ]G if hyedbbickingal in

t he pharnaceutical conposition is in salt form In certain enbodi nents, a

cert ai reuporatd, preforblyisacatertthinahgat 70%., 3% Faridic s, 0abo, 061p8%Yt PEN. i s in

salt forr@g(y#lll)lqgﬂnlfnta Ig)tﬂhl%rtha?lpn%:& ok h§ i nvention provides a nethod of

treati nog ung% TR 6ot i %u {5°ssue in a human subj ect conprising

adm ni g0e1i|ng Aspbed mereiaUtht s casmositichiny 1@ “tbgmnichf eCteehnNRdtlthd | ssue of

the human subject twice daily for at |east three weeks, wherein the

phar macEtRIitE 8F 2 SUPRE i ONSiIHOB disanecdor ghleasirrftigHy dmproyed ppameliqrpigd o

surfact n ] I : - 1 euti cal

conposi at%?%)orrl ﬂi:ag gr%?il Lé‘%%ﬁ%{rsgmﬁlg%% ﬁtb H‘%P gié)crg%gtl}?ﬁzl gﬁﬁrg&?%?hnﬁ%z Sgﬂﬁoﬁggal . For

i nst ancehicttbapbi@rthere eudnd walbitdongaleldyi io the@pgesyipr oSthe abmlitiord andidraltlay?,

about 3, about 4, abgtgt 5, apg,ut 6, 1?E]out [, about 8, about 9, about 10,

about 11 thegpggession ol gpsei 8t disense Pr HACssadietertns tigptuttropENe a¥out 17, about
, atfrent o’ a e the 'tscase state.'&de), on OSIS.

18, aboyteadithnt 8F ARAHL n%%dﬁQ%ﬁe%@lﬁé”'& &@ébfaﬂénQQ' JI&Q&%&@H certain

enbodi nents of the nethod, t ipid in the pharmaceuti cal conposition
[0013] The degree of treatment of onychomycosis in a subject may be measured by the

mycological cure rate. The mycological cure rate is defined by negative microscopy of nail
samples and negative culture for dermatophytes in nails treated with an antifungal.

[0014] Another way to determine the success of a treatment is by measuring the clinical
cure rate. The clinical cure rate may be defined by normal growth of toe nail of at least 2 mm
after 24 weeks and 5 mm after 48 weeks according to published methods (Tavakkol, et. al.
The American Journal of Geriatric Pharmacotherapy. 2006; 4: 1-13).

[0015] In one embodiment, the topical formulation is administered to nail tissue and/or
surrounding skin of a human subject to achieve a mean concentration of the antifungal per

gram of nail tissue of from about 1 mg/g to about 50 mg/g, from about 1 mg/g to about 25



is a phospholipid. [0028]In sone enbodi nents of the nethod, the terbinafine
in the pharmaceutical conpositionis in salt form [0029] Further provided
herein i swa2osgitoan for the treatnent of onychonycosis oTaBiwess7&ubj ect
conprising the adm nistration of a ph&rmaceutically acceptable fornulation

ST T X il RN AT
surfact ithSht e keHi&E kGithulRioh i@ AlstdrCd NSkl SHdr Hfo}?hrgt?r%ﬁﬁn bpfected

nail. The formulation is to be adm nistere or a perio
pr ef er ablymapahecniy achevon neen eonveelcstjion afchaightifgngah peegramadimail fissue,of si X,

wecke. o 19 &S MR orbMBtEad Hes > 2THELs by AR e DL oM Be: AdiTHESt3r g 1 or
a per i g0 > keilyE 0.0 Wel s ek s nnggg,l foomdl 28 bl 08 b9 s A 96 flghs ed for

a period of time'to result ina nycological cure rate, preférably greater
t han abdung/z04Q mehyHS 809k, @5%hmEeydn 98 Hnotheosmigxbimentgthe topicd Josnndaticne
infected nail .in,the.human sybject. Alter.nat.ivel t.he forpmulation is

nm oi s By LSt WTRD A RHE Sirbumding SUBRY H fimip swilget S pi L Rl

i nf ect i @Acent@ASObPGc UBLRINPARLE Prant HEnalilatstuc PdOTBE et hisoak hS’ﬁ%ﬁ@;%le@tm e"
when used in reference to the fornmul ations of the invention denotes that a

f or nul dt7 bnbesb k2. pore/e.abarit0.5 i ghout Hheeipuebontd trabeyt oF mglg of akqU6A o n t he
bj ect t j j sl Pr ef C evel wll

e su R RTE | TS i a0oh frd t I8 Ene ThBGFHARE LBty o) ot

r egul ateeasingadrhmidtiatien of (ho@di¢ahsoruadaioner ein, a "sufficient anount,”

"anmount ective to" or an "a nt sufficient to" achieve particul ar
result pEtars Irbceéﬁl%%mﬁ?%@ts ggﬁﬁi%%ﬁ?‘l?e&‘@@g_ﬁn@%ﬁtl_opr?é gt hiaungd _
ef f ect '%ﬁnﬁlgticﬂ{scbqlt'lgeein@etgﬁ)ﬁ' a'is%qeﬁflﬁ:s%ﬁ met s &lind Q%ngfntfaﬁﬂﬁ‘%k bérlﬁn{lflﬂfer ARRUtI C
effect (1.e., by admnistration of a therapeutically effective anount).
Al t er ndtumealsybjsttatfdeks tizan' th@&ngpeLd.0 oglnhly4 8fnfzéut, B\Welg/mbduhbg/ind, lahngmdunt

t hat proyid S |l eviation, mtigation, and/or decrease in at |east one
cIinicé*gggﬁﬁﬁﬁﬁgﬁEﬁWLical synpt ons associated with the disorder that can

be tregper)by 1h@nEdHBSEmehts bPhel MUBSY, HIRtoBICEl BBhhKHO¥SMbe BB 33Ki | | ed
inthe art. Further, those skilled in the art will appreciate that the
t her apeng pttedfinafotes The debip tiotyeulattmplan tbe admingsiergdi e exanple.ongeeadsily o die

benefit_ is. prqvi,ded.to the. subject. For examle,.a "sufficient amunt" or
"an amoant ST ET Ry ?f%eo“’plc?%ﬁfb Bilgtion Rt Rise fofetd %S{eéhtr?%‘ée‘%k& treat
onychonyoersyi s, Im@otie asieict, Aedin@sntdn Hre@li@gi ®athod Uf &dminG@3rlclnpidaiment s of
the invention are useful in preparations for the application )

adni ni SPFAYIRGeN earerEng te et 2 Bpidadndaniur fagiagh W hetsanh Beimgthgd ¢asmpiisssli ci nal

or bi ol aogi:cal. . { t i [ CLi , such
25 the ‘SHRCARUIRISER LG0T HIANER GRS I NI RPORL LLEbLBRE: <1 he

t opi calwehs.i fungal formul ati ons may reach the site of infection, for

exanpl e nail bed, jin_ anmount suffjcjent and in physical form adequate to
treat dH@ﬂﬁowBb%qr%@t ckRsRFRty Ob et o oD I gmblafien PP Gam

for”“'%%bﬁﬂ@lR{8%%9§@n§§§ﬁkﬁmﬁ§QRﬁ&éﬁbﬂt5@hﬁbMQé%ﬁb%ﬁeoFmﬂhﬁﬁﬁafﬁ%ePded
surface aggregates (ESAsS), whefein the vesicul ar preparations have inproved
per neattbpinaldapaation gantdonpuigh abdwe 3demiz operbreafiice barriers, such as skin

or et or (020 s SRbadiesS obliE s Bod BraBbTTGRAR VB SruTSimdiien 871 2ea

by theijp sglef@mmabi ity and/ or adaptability. The vesicles' deformability
and/ or adqﬁtability allows the vesicles to penetrate WO , ,
2010/ 0109240 PCT I BROTI 26D 7 42 8veonpseadessf methed ok freptmgdy fongal anfeeticaref

del i ver Lfu t site i.nfecti i sufficient, to
reat - CRE TR kB8 brlng A REHA0s s PrA TR ot GodP sy
be det dnfecrrachalyisdRe ey hinfah sabjcch® tNest £hmesn Edhcpafgiohalf eerBinbfifid p&r Wi t h

an average pore dianeter at |east 50% smaller than the average

pores havin .

vesi cl egr%ﬁﬂz?%ﬁﬁ]é fisyyehpout Rel foshet kot neg, aboyhi9.2 tp abw el Me@nbRyt AeriPs, the
f or mul ag rd r i f rat.l a barrier
W th o R, s R ML L R B B s B e P e
aver agecovesitiatien dirabedeernbieddoone, tWwreombreetwaaks after ceasigpadniaishoadomeiths, t he
pores are human skin pores gr ani.nal skin pores.. In sone enbodi nents, the
aver ag é’hﬁHP%CeHﬁ“:firé?@Pg 1gory. rﬁ}ﬁ %HBH&S“T(‘P%?& SISt B ARG CHIDCIRCEREHON about
30 to about 70 m crons, or about 40 to about 60 m crons.

[ 0034] Deformability can be assessed using the follow ng nethod: 1) neasure
t he fl ux




(ja) of the aggregate or ESA suspension through a sem -perneabl e nenbrane
(e.g., gravinmetrically) for different transport-driving trans barrier

pr essur eswOApjo018470ocal cul ate the pressure dependence of poanB2089/006742
penetratability P for the suspension by dividing each neasured flux val ue
by the corresEgndlng pressur.e val ue: nmonitor the

Ap) =] Ap
ratio of $PRNINGHLNS hiyman sepicd of &S@th&pgprélgéﬂé é@(@?/ﬂg mlydd ng/mk g. by
dynami r whes er after
seni-pgagggﬁpéﬁgg%&?%9@p ggage gkgvenﬁﬁg%ﬁéagﬁgig%?égéﬁﬁhﬁ%QPﬁgﬁgggrt|ng
vesiclemdhwﬁmbsrmmanmdmmumédemsary make corrections for the flow effects;

d 4 t h d t t P t det t
oo BT P e Rr S e o YRS O RBHT SETu it et RRer 9T | 0035] 1 n
certai rhb@ﬁibpﬁi)' aﬂ%ﬂ{ ) m! gri')? tﬁyﬁlﬂhﬁ@hpa{h seRe@nlbat Bndns &r tﬁ@-hﬁfhoﬁh@l@ t@}ﬁ@dﬂlt 70%

75% 80% 85% 90% 95% or 99% in human subjects after a bout 14- weeks,
12- meelignnlll@uOmmmglseBabveléRsng,@bmt@@g, dhoviek kg, alpoul dupm lebowS mg.cdoneht |

[ 0036] I n Q t cI| cure r S about

7006 vebe Bove Gub BORL T Busans B e Meifaftl Sofuf S S eP AR BBRLTE. fecks,

24- weekhe adtduiigk The dopione &)t BronR ek Be adiminiedesd, fér wRelple, @hcom@eds of

treat nent. &0037]The anount of the antifungal admi ni st er ed per

adm ni sdcarlm peeriag embehmerts, the tapica farmubdtioads edmipistaed s ehipagdhise accor di ng

to certgifp enbodi ments of the nethods of the invention may be from about

0.25 ng to about 20.0 ng, about 0.5 ng to about 10.0 ng, about 0.5 ngy to

about 900231y, &bauiic dmEbdiment? oOthegnetBod) thlipid iDtheghatmdcnisal Eoripasition/. O Ny,

' 10.0 ng, 11.0 ny, 12.0 ng, 13.0 ng, 14.0 ng, 15.0 ng, 16.0

ny, 171®aﬁg°£%8h 19.0 ny or 20.0 ng Such anount may be increased

above 2[@094 g fnecegtam LRbofimeQ of B metH &Q%l In! thggﬁérﬁﬁgedtﬁalany

particular patient for an appropriate Iéngth s WO

2010/OkﬂdﬁﬁﬁﬁﬁﬁtBﬁ@@EﬁﬁﬁﬁﬂAZeﬁmusedMHen@ﬁﬁawmﬂhnmeﬁmmaﬁThQMﬁﬂhmydﬁa%e

val ues, .the terg%aabout means a.range surroundi ng a particul ar nuneral

val ue VIPEPRGCHES) GYTPOSHUGN HAR tlT 15T d be expected to result from nornal
hunman q0023] ' nh{@dﬁtm a§p ¥ WKL CERI - pr&QfcsXRBMbE of trbath@rat fh Sl eReaNEMNt S,
the term "about” when used in connection with a particul ar numneri cal val ue
means 1%l tizgge iBFhuaen sgdicelrcon¥isoi adhenisigneg a@aarrwbwal qepasttantta tigal
fornulat of .t he i.nv tlon about .onc

o ce- SR il sl o MRSty PR e ORGP B R S Re SR,
three diyfmaeu@ds Compadition cdrﬂ&?sgi hiaEuh @l ethoaidrentfcther the
adm nistration of the topical antifungal fornulations provided herein, the

total d8036l doduypecembatimanis of thedegthed thapherapeyticd camppubipy FRMRLiLes

i nf ect o] from
about 1B aepyta AR St F kR TP BRkhe b PR R b B, 110
ng to a:lamabmfoﬁser@ouot afbbom aboutt3, 4bourd, almuaﬁpaliou%l abgut 1, rab&ne&; bbout 9,

enbodi nment s ai e of the ant| nga |stere a site of
|nfect Huﬁg)égﬁﬁq id%ﬁt HBWF]f R d%@ﬂ? Qb@%¥ng7ﬁ§°u%B%ut 9 ny,
or aboq%ogguﬁgrm&ﬂng§h%gﬁqh@ggggh nts t he total dally dosage of the
antifungal admnistered to a subject is fromabout 1 ng to about 40 ny,
from ad8027]1 min dzantaab@uboctlmelmg of theanetbdrb the liid mythe phatpoaetutk@l ogmpdsitem about
20 ny t.0 aB p% é& or fromabout 20 ng to about 40 ng. In specific
embodi HEAPLOSHIARPEai"| v dose of the antifungal adninistered to a subject is
about 0528]'91 BPQHe EnbEHimaR9 Yt thé-meth&d, tDRHina3indln tiRMYEimcileal about 5 ny,
about , about 9 about 12 nyg, about 15 ng, about 18 ny, about 21 ny,
or aboupnzwmﬁgnupgogb mﬁlcertaln enbodi nents, the toplcal ~anti fungal

f or mul s dis inre coIo subj ect s
wnen ot RST; opt SRS ERLR S B el YRS R E o §HY b ey i o

itr aCOﬁﬁlZI&In%)lbﬁatV@rﬁIﬂishgdhé adralnetiRsE6ih of 4 yhatrmaaéutﬂcﬁlley a@%ﬁt@blle@dﬂmaﬂ&itmdl ng to
the mycol ogji cal cure rate. In_certain enbodinents, the topical antifunga

f or mul ONBYISINg a8 ANt Ewgalisdspeiibed hetisit e éeram«?ﬁewdmlé Aefetably # at e of

greater %0, n of
Phot ot eaey B e MRSl et R R0 L Mfuckl 0 U B PRl LR 80

I n cer tth¢ skiesinoelindény the intfbecd ogl. CHie fanhuthtiogslto bendmirsterod $ordi sriodéd

her ei n result a hi gher col ogi cal e an currently avallable
t opi calBhPre Eﬁ%B]é{l SPP@P%F"&Q Lo "T"P’f»‘g ﬁPafl&szlb‘ %6)&%5@ SRt iSF g sisht.
formuatons of the invention achieve clean nail growth conparable to oral
terbinafine. The preferred topical antifungal formulations of the invention
achi eve a hi gher nycological cure rate than oral terbinafine. The preferred
topi cal antinfungal formnulations of the invention achieve rates of
treatnment as effective as oral terblnaflne WO

NN A PN T PN A PN AN NIVT | A NSNSl ANPNPSA™ AN AN T A/ A/t T I Y L ' M T

every



[0042] I n one enbodi ment, the invention enconpasses a nethod for preventing
onychonycosis, particularly recurrence of onychonycosis, conprising

t opi cal | ywedionmiei7eri ng to a subject a pharnmaceutical fecruBzng/o0s742
conprising a therapeutically effective anount of an antifungal described
herein, e.g., terbinafine, a lipid, and a surfactant. The antifungal

f or mul am%g@, glc¥en: Gyelye Merles oF ek eeng smbodimeniyihefaiaulaioniséobs ence of

ony ChoMmeRiRrddofa BadEdH ton G IRACEIL! FR fotmuldin 30kidcuREhislRaTYt 811 ons
disclosegﬁ erginon%ga%ave a [ower rate o? Fecurrence ofeonggﬁgﬁycos%s t han
cur r entfeyiodvhtimabb ecsult éns menovlogicel gire rdtamirefetably geaanthad almius 70%M 1%t i on,

Lani si | i Si ft ks,. 6 1 ks, 24 k
and 48 eRe e PP 95k BT et Ml beagtedRn e R N T
| NVENTI ARéh ARAB] GR@Fahladon shanhasRRe et Mp&iddssidinelogirv@Antchhendeafpor at ory

procedures in organic chemstry, medicinal chem stry, and pharnacol ogy
descr i Hedgdhenfeitronar e t hose wel | known and comonly enployed in the art.

Unl ess ined,ot herwi se, all technical, .and sci infi.c ter used herein
gener al P Have ARHSELHER ulirmy PRAMERMIANS -EaBPLY cUBnbS DR RFsrH nary
ski |l itAe fdtuaitions of thBiiGRntidH Serdts chASUbnlleliei@ses nbORGd} they term "al kyl "
refers to a |inear or branched saturated nonoval ent hydrocarbon radical,
wher ei ringeeepbla/evehey irsigation aa fhieysubiscistarydion thedermpylatiprois edsinisipicd.

substi t 9/ ] iche in. The
orm » EoT PG ER InRENRERS AR Tl RRVHE R A dath SRREE S EpRERE

ot her witseregyletory awehoritied. cert ai n enbodi nents, the alkyl is a linear
saturatﬁg Pnnovalen hydrocarban radical that has 1 tg 20 (ClL 20), 1 to 15
(C1- 15)[, i o 2o ug hei?)l’, a ‘suflaciqry amepny o) ameyint gHeEIvE 1o A 48 agB¥Bbn at ons,
or a brsﬁﬁ?&?&g tf al UfRE g%aﬁﬁﬂﬂl\f %sﬁﬂtref@béQB 9k %fnlaﬁﬂt qugr'bﬁf'?lhné) Br g’s&lpthglgof C3_20),
3to 15 (C3-15), 3to 12 (C3_12), 3 to 10 (C3_10), or 3 to 6 (C3_6) carbon
at ons. ths isisicttiveteprodutd ndaireCeffect awmblichissopgivaallYC3 tisrapektyd cffrcd Gips, tar e al so

referred as. "| ower kyl .". aml es of al kyl, . grou i ncl,ude, but .are not

[ t e g isivir s egitpiuicgoTete Reple g SRty e formesu R r opy!
I sopr opffectiPiftapount RGhUehdugt fill proSRIBEEdrke A1RKMHibn, Mitdtidh, ant 28 BEd¥dse in
sec-butyl, t-butyl, pentyl (|ng?ud|ng all isomeric forms), and hexyl

(i ncl udit hegstanic dligtsaksyinptémor fdinicaFgympgmapseciagd vathath wisordst drag cargba | i near
sat ur at.ed nayal ent .h qQcar bon r adi of 0 6 rbon at r.a
br anc hd i I E & agn g0 AR AR On P A Bt bR W e sl ot o

[ 0045] Tthesctseilred i@ thel art Wl @psecidie thafhd Ay Epdutic BffOETRhE @t B¢ Pordpidtcsr

mul ticyclic nonoval ent aromatic group that contain at |east gne aronmatic
hydr oc &MY Cr aslgng ansoss Rearhit is prdddaden i subkst. Fariexpasler ¢ omfBcied 20

(C6_20) 6. -B).,. »or, f i atons. Exanpl es
of ar yla’n[glgdcrutli)1 ﬁr[% iaIrll g@ﬁ%&%%é}e{ rtoe %agtﬂeﬁa:f?%%%&euﬁt tt]ﬁgt {S%@%ﬁ e, t rtllla%gtht hyl ,

f | uor ervplychazaydosinyiay bantiéfindd,as pheyvaidgivay byrepyr enyl , bi phenyl, and

t er phen Aryl also refe to bicyclic or. tricyclic_carbon rings, where
one of iBhrr ngy%él%m%f{tﬁ%maﬁ@}qwe Ytk ia Papafiiionn Grdle HRlisyy at ed,

par ti aldqyiMeeatd MUK traRipoff FMRLh bRl cHLEIMY Cor rﬂédﬂaaﬂm@%m(ggmh, i ndenyl ,

i ndanyl, or tetrahydronaphthyl (tetralinyl). 1n certain enbodi nents, aryl
may al guriscypito @ndkirgugulysticrs ahé donsiridtioosesudr antbe ekig wb il p{rmamsnaljans

described. herein. [0046]) The term "heteroaryl" .refers to a nopocyc|

o onmt (PO JHEFGD 4 ey bl e o e R SR FiRe’ Bafe SRR R sealst one
ar onat iiffetlitid foM@mdldthahaill 888 tin AMBuR QRIS ahd ﬂgplﬁz@i&hlaﬂoﬂﬁ a@€fhal toMOr €

het er oat onms i ndependently selected fromO, S, and N. Each ring of a

het er odrapt ompcbopyeests- cont ain one or two O atoms, one or two S atons, and/or
one to N at - Vi t t - Q in each
ing i 0B8], "ot R GhEAEs R R TR B gD B The
het er ogbith veyleher @hérakbaded Surfdte ap@icfatsd (BIRLsY vehadéin diyvdRIRURE 0at om or
carbon atomwhich results in the creation of a stable conmpound. In certain
embodi rEpRAgationk Ba gy edynerReaioncgpabslity ghrpggh theggmspegnepsle berigrp.oiels t o 10
ring atQnpm a'ﬁé%%%ﬁﬁs. %ilgﬁgﬂp%%llﬁﬁteﬂ% ﬁffﬁfe?ﬂan%r@gp&t*oﬁ%g g?efetpéfg are not
limted to, pyrrolyl, pyrazolyl, pyrazolinyl, 1m azoﬁy1, xazol yl,

i soxazalnyifungahfoanolatibns drbbbldit@fohytesicics ehimaetzotod by their dofprmatbibityeangdlqr

oxadi azol yl, . pyrjdyl, . zinyl, .pyrimdinyl, pyridazinyl, and triazinyl.
Exanpl adagipbi ycythq sisle ﬁjambﬂ@tm o SRRV S BeeVeniles g pmesacc o,

i ndol yl , benzot hi azol yl, benzoxazol yl, benzothi enyl, quinolinyl,

t et rahydr oi soqui nol i nyl, isoquinolinyl, WO 2010/ 010470PCT/ 1B2009/ 006742 12
benzi m dazol yl, benzopyranyl, indolizinyl, benzofuranyl, isobenzofuranyl,
chrononyl, coumarinyl, cinnolinyl, quinoxalinyl, indazolyl, purinyl,

pyrrol opyridinyl, furopyridinyl, thienopyridinyl, dihydroisoindolyl, and

o, - T



ring systemand/or nmulticyclic ring systemthat contains at |east one
non-aromatic ring, wherein one or nore of the non-aromatic ring atons are
het er oat owe 20tidapendent |y sel ected from 0, S, or N, andpChaBroesvaieiing ri ng
atons are carbon atonms. In certain enbodi nents, the heterocyclyl or

het erocyclic group has from3 to 20, m3 to 15 from3 to 10, from3 to
8, frorapess 9 t?lérskmraaﬁtosn%s @drqehaeraﬁnaﬁwgattﬁ theyiteRTiniSAERIINABAOUNE he

hetero qp&lg Cy ring
syst erncs}d\f\t}tQXé tlt&rrgga t| nc ?éc? foh ng@bgblﬂgt?’l& aéﬂg}[rﬁéﬂﬁg scgzltléefnés{dggr%ﬁ%}}n&v\hl ch the
nitr ogah:tanmutedluyuhe a]tlhtysofrthcyvéwzlmrb iponitate/a barigi wetl potch daning raogee:ragft oms may

be opti onal uat erni_zed, d.sone rin or f
D010, 0 TORBtEsL BrSH D Go I 4R8 TR e s vu iRt telorln Fooelitidy o) o
my be @ik %ﬁf&%ﬁalh%rﬁﬂa@m'i@ft@ t1Rt foHRh1dti&n %mﬁ}*f@és B@Fo%ﬂﬁé %@1&65 @a%ﬁt@l@ Rfatom

which results in the creation of a stable conpound anpl es of such
het er oqgﬁot:tratlnngadtam¢rswhtmroubavutgmn aweeageoprd dipintied a1t loast a6%ad Smaﬂftt thamzepi nyl ,

ben2|n1 azol he ndo Zoi s zoI ben oxa

benzoat b5 ee wSRDAIMERsY bioRE BuRMARRE M orBRBSRTHay M pores are
benzonaphtdnakiy o or alﬁﬁﬁﬂ@ﬁﬁlr@ﬂ@ﬂ yih sole rembb&myd theheBZQt pbrcatiydstef wr anyl ,
benzot et rahydr ot hi enyl, benzot hi adi azol yl , benzothlazolyl benzothlophenyl
benzot rffag @Ef t 10 eigsems ke shopt A0 Micrers 2boud 20 iy Rbous dA Ay siepploy bout 40 to

benzot hj,a7.04 ﬁl - carbolinyl, carbazolyl, chronmanyl, chrononyl,

ci nnol i nyl', counarlnyl decahydr0|squ|noI|nyI dibenzofuranyl,
d|hydrqbehqlsonﬁamm&Mh;amuhydmmb&hzmgpxaﬁﬂhymngdwﬁyﬂrdbu&mbnetheﬂux

di hydr opyranyl , di oxol a di hydr opyr.azi nyl , ydro ridinyl
di hydr &by PRI RGECEYP Hpa%pwq%fl HRFPUSRIR BRI REBE WBF fpent ?It?x(Stganyl

L L R ey
i ndol i zprasgtme depetaleyits of tmoba&rpmét@ttaﬂﬁhtyd?fmfrlttteasmylbcnsioacblyelmdh@tdaahydr ot hi enyl ,

i sobenzot hi enyl i sochromanyl, isocoumarinyl, isoindoli Lé i soi ndol yl
i soqui riBeaswpa fuxgatusibyABE FRITGHpPnding BrehIUES BHYS: P(ﬁebxaé@){ .%Q/montt@rotiaazm yl,

norpholln ph ridin hy4r o oct dro;
oxad|azoﬁ%?fﬁ%ﬁggéﬁ%gnﬁbﬁéfb oxaq:¥?5Ph§$Rid%agb$ IHS%n%

OXi I anylherHRNI r@s(@'tpﬂiélthe phgnanfatctdia iy senﬁlp%ﬂﬁéatu@tdrﬂw pasa@@ ABKSPBY mﬂ
phenazi nyl , phenothi azi nyl , phenoxazinyl, "phthal azi nyl’, piperazinyl

pi peri dmd;ZI Tyes, éusphep@antmgrvwlplepiumetm anyd 1f npeassary makpyomqqtmm; forplw flowt i di nyl ,

I di idinyl, . di
oy rof 1k And Gt ban By B vEa RRBR L Pl e s 1yt
qui nucl fyth 3K lage gétéﬁwﬂﬁlftg/raﬁh,stabﬁft ahydrofuranyl, tetrahydroisoquinolinyl,

t et rahydropyrany tetrahydrothienyl, tetrazolyl, thiadiazol opyrimdinyl,
t hi adi 6{9035“ Irhcveatmr fphbxtdlmylllts, thhimyzologwhhguirg rattdmsegzcﬂtquthatt ¢hoah¥/0%,

tria trithia r t
net or ocyeh 0 s a0 B8%apiodnm Tp B bt FHsdloR mibeks 10-
SUbStl teIRE B-Rcds Q&@e‘éké he\deékﬁroemweeﬂ(@@ﬂ@éémenﬁ erm "hal ogen", "halide" or
"hal 0" refers to fluori ne, chlorine, brom ne, and/or iodi neoﬁ}OOSO] The term
()}

"opt i orl8036] subsedrtain @aboch@etltﬁ,tté@nalemcalour@eraw is gecaten thgnabput 104eI738eng al kyl ,
al kenylgn,alky k r.oa an te yclyl,
may be 88()u/asé,[§l/nLélt()A)d@%;\’1 (;[(?{6594/1n i s’ubjsecil ?ﬁ%{ abo fﬁg eef;ylzll Weeg%g%d rreg((rgt’t one,
two t hinewedks, $-01ekss Gbsdakt, UBeréks@r MREIkS oeaezli’tn@nt s i ndependent ly sel ect ed
fromthe group consisting of cyano, halo, oxo, nitro, Cl1 6 alkyl, halo-Cl_6
al kyl , | al EBpgmourtyt ghogntifipigal admintsterod pgzdrymistratipn g agpbiect ican 14

al et pelEhET 5 S Mk R S LA GO e 10

- 0C( 0) NRbdRgion nOG(beNRe) BBSURY, 25-m OB SdRe 20,00, Ap &R, 5 m@&ﬁ apRAIRG, me,

ooy A R SRl g seor e e B Ry st byt

- SR 0 : m d
IS ?ndeggéen ntOI ygclﬂ?zi(%ﬁgelnla@ f ﬁ@@%%%ﬁgﬁ%ﬂﬁ@%@%o% 1r173|:/€?J gan

Cyd Calll8y0 mgCH.4 angaomy20,0 1BZ. Enclaalabtuylmayti@tlacn@aﬂeyilabom201@1:1@(@@;/,@)30 4(br Rf
and Rg at om re atta f

ot or oG btk itk Rectn Ry Pyen Eap ot R by BbFRtic S o0 A 81 1y
active" ref er to a collection of npolecules, which has an enantioneric
excess of no |l ess than about 50% no | ess than about 70% no | ess than
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mycological cure rate. In certain embodiments, the topical antifungal formulations disclosed
herein demonstrate a mycological cure rate of greater than 90% in human toes 14 weeks after
the initial application of the topical formulation to the infected nail and/or the surrounding
skin. In certain embodiments, the topical antifungal formulations disclosed herein result in a
higher mycological cure rate(s) than currently available topical antifungal formulations. The
preferred topical antifungal formuatons of the invention achieve clean nail growth
comparable to oral terbinafine. The preferred topical antifungal formulations of the invention
achieve a higher mycological cure rate than oral terbinafine. The preferred topical
antinfungal formulations of the invention achieve rates of treatment as effective as oral

terbinafine.



[ 0060] The pharmaceutical formul ations containing terbinafine provided
herein contain terbinafine in an anmount ranging fromabout 0.25 ng/g to
about 200wombgrotbarocertai n enmbodi nents, the anmpunt of techiBaky/n&74my range
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may be 'Q,é@%nfor ea o) %Q&utlon suspension, gel, fluid gel, enulsion,
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DERI VATI VES AND ANALOGS [ 0062] The antifungal of the pharnaceutlcal
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2010/ 0 tObRAGT/ i3 Bﬁﬁl@&i @@ﬁﬂo‘iﬁes’kﬁlal effecR7(efg8 feelings of fullnkss, loss of appetite,
dyspepsia, nausea, abdominal pain, diarrhea), skin reactions (e.g., rash, urticaria),
musculoskeletal reactions (arthralgia or myalgia) or malaise or tiredness. Other risks reduced
by the antifungal formulations disclosed herein include elevated liver enzymes and/or liver
failure.
[0042] In one embodiment, the invention encompasses a method for preventing
onychomycosis, particularly recurrence of onychomycosis, comprising topically
administering to a subject a pharmaceutical formulation comprising a therapeutically
effective amount of an antifungal described herein, e.g., terbinafine, a lipid, and a surfactant.
The antifungal formulations disclosed herein may result in a low rate of recurrence of
onychomycosis in a patient. More specifically, the antifungal formulations disclosed herein
may have a lower rate of recurrence of onychomycosis than currently available treatments
(e.g., Lamisil™ Cream, Lamisil™ Lotion, Lamisil™ Gel or oral Lamisil) after 2 weeks,

6 weeks, 12 weeks, 24 weeks and 48 weeks after last administration.

4. DETAILED DESCRIPTION OF THE INVENTION

[0043] Generally, the nomenclature used herein and the laboratory procedures in organic
chemistry, medicinal chemistry, and pharmacology described herein are those well known
and commonly employed in the art. Unless defined otherwise, all technical and scientific
terms used herein generally have the same meaning as commonly understood by one of
ordinary skill in the art to which this disclosure belongs.

[0044] The term “alkyl” refers to a linear or branched saturated monovalent hydrocarbon

radical, wherein the alkyl may optionally be substituted with one or more substituents Q as
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| ower diykydcadonlradieal tizdt hax ¥ fo 20 (Ci.29), 1 to 15 (Ci.is), 1 to 12 (Cil12), 1 to 10 (Cyoip), or 1
to 6 (Cy_6) carbon atoms, or a branched saturated monovalent hydrocarbon radical of 3 to 20
(Cs20), 3t0 15 (Cs.15), 3 to 12 (Cs.12), 3 to 10 (Cs.10), or 3 to 6 (Cs6) carbon atoms. As used
herein, linear C;.s and branched Cs.s alkyl groups are also referred as “lower alkyl.”
Examples of alkyl groups include, but are not limited to, methyl, ethyl, propyl (including all
isomeric forms), n-propyl, isopropyl, butyl (including all isomeric forms), n-butyl, isobutyl,
sec-butyl, t-butyl, pentyl (including all isomeric forms), and hexyl (including all isomeric
forms). For example, C.s alkyl refers to a linear saturated monovalent hydrocarbon radical
of 1 to 6 carbon atoms or a branched saturated monovalent hydrocarbon radical of 3 to 6
carbon atoms.
[0045] The term “aryl” refers to a monocyclic aromatic group and/or multicyclic
monovalent aromatic group that contain at least one aromatic hydrocarbon ring. In certain
embodiments, the aryl has from 6 to 20 (Ce_20), from 6 to 15 (Ce.15), or from 6 to 10 (Ce.10)
ring atoms. Examples of aryl groups include, but are not limited to, phenyl, naphthyl,
fluorenyl, azulenyl, anthryl, phenanthryl, pyrenyl, biphenyl, and terphenyl. Aryl also refers
to bicyclic or tricyclic carbon rings, where one of the rings is aromatic and the others of
which may be saturated, partially unsaturated, or aromatic, for example, dihydronaphthyl,
indenyl, indanyl, or tetrahydronaphthyl (tetralinyl). In certain embodiments, aryl may also be
optionally substituted with one or more substituents Q as described herein.
[0046] The term “heteroaryl” refers to a monocyclic aromatic group and/or multicyclic
aromatic group that contain at least one aromatic ring, wherein at least one aromatic ring
contains one or more heteroatoms independently selected from O, S, and N. Each ring of a
heteroaryl group can contain one or two O atoms, one or two S atoms, and/or one to four N
atoms, provided that the total number of heteroatoms in each ring is four or less and each ring
contains at least one carbon atom. The heteroaryl may be attached to the main structure at
any heteroatom or carbon atom which results in the creation of a stable compound. In certain
embodiments, the heteroaryl has from 5 to 20, from 5 to 15, or from 5 to 10 ring atoms.
Examples of monocyclic heteroaryl groups include, but are not limited to, pyrrolyl, pyrazolyl,
pyrazolinyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, thiadiazolyl, isothiazolyl, furanyl,
thienyl, oxadiazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, and triazinyl. Examples of
bicyclic heteroaryl groups include, but are not limited to, indolyl, benzothiazolyl,

benzoxazolyl, benzothienyl, quinolinyl, tetrahydroisoquinolinyl, isoquinolinyl,



X represents oxygen, sul phur, imno, lower alkyl imno or a radical of
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heteroaryl groups 1ncci'u'dé ‘but arenot hmrteéi to, carbazolyl, benzindolyl, phenanthrollinyl,
acridinyl, phenanthridinyl, and xanthenyl. In certain embodiments, heteroaryl may also be
optionally substituted with one or more substituents Q as described herein.

[0047] The term “alkenoyl” as used herein refers to —C(O)-alkenyl. The term “alkenyl”
refers to a linear or branched monovalent hydrocarbon radical, which contains one or more,
in one embodiment, one to five, carbon-carbon double bonds. The alkenyl may be optionally
substituted with one or more substituents Q as described herein. The term “alkenyl” also
embraces radicals having “cis” and “trans” configurations, or alternatively, “Z” and “E”
configurations, as appreciated by those of ordinary skill in the art. As used herein, the term
“alkenyl” encompasses both linear and branched alkenyl, unless otherwise specified. For
example, C,¢ alkenyl refers to a linear unsaturated monovalent hydrocarbon radical of 2 to 6
carbon atoms or a branched unsaturated monovalent hydrocarbon radical of 3 to 6 carbon
atoms. In certain embodiments, the alkenyl is a linear monovalent hydrocarbon radical of 2
to 30 (Cy.30), 2 to 24 (Cy24), 2 to 20 (Ca20), 2 to 15 (Cyo15), 2 to 12 (Ca12), 2 to 10 (Cyo10), o1 2
to 6 (Cy6) carbon atoms, or a branched monovalent hydrocarbon radical of 3 to 30 (Cs.30), 3
to 24 (Cs.24), 3 t0 20 (Cs20), 3 to 15 (Cs.15), 3 to 12 (Cs.12), 3 to 10 (Cs.10), or 3 to 6 (Cs)
carbon atoms. Examples of alkenyl groups include, but are not limited to, ethenyl, propen-1-
yl, propen-2-yl, allyl, butenyl, and 4-methylbutenyl. In certain embodiments, the alkenoyl is
mono-alkenoyl, which contains one carbon-carbon double bond. In certain embodiments, the
alkenoyl is di-alkenoyl, which contains two carbon-carbon double bonds. In certain
embodiments, the alkenoyl is poly-alkenoyl, which contains more than two carbon-carbon
double bonds.

[0048] The term “heterocyclyl” or “heterocyclic” refers to a monocyclic non-aromatic
ring system and/or multicyclic ring system that contains at least one non-aromatic ring,
wherein one or more of the non-aromatic ring atoms are heteroatoms independently selected
from O, S, or N; and the remaining ring atoms are carbon atoms. In certain embodiments, the
heterocyclyl or heterocyclic group has from 3 to 20, from 3 to 15, from 3 to 10, from 3 to 8§,
from 4 to 7, or from 5 to 6 ring atoms. In certain embodiments, the heterocyclyl is a
monocyclic, bicyclic, tricyclic, or tetracyclic ring system, which may include a fused or
bridged ring system, and in which the nitrogen or sulfur atoms may be optionally oxidized,

the nitrogen atoms may be optionally quaternized, and some rings may be partially or fully
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is, in specific enbodi nents, al peci fic enbodi nents, R5 is
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are c si x- menbered ri ng.

[ 0066] ?ﬁg&gf}ﬁ’bpé&%gﬁg (ﬁoef[%vé]g’ ggfr%e%ﬁllgw%éé@ﬁan ‘om preferably hasgt he

trans- isdrhrgetalydaihictid) @gmzsthwngls idoohirofdaugl; isoeounedilngt,iisvéndolinbl, omi ne,
pr ef erably chl orine or bromne. [0067]In c rtain errbodl ments, the conpound
of for rieRBAqIW, jsequigolipstl; lﬁ@ala?wldﬁsé SpEAL Nepxazoligsy! 513%%9% di scl osure of
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t er bi nafxandidif@96dkhmldirpeniatolopyeniindi oremolyl, tolxeamdm}mmmdlngf fornmula A is:
phenanthridinyl, phenathrolinyl, phenarsazinyl, phenazinyl, phenothiazinyl, phenoxazinyl,
phthalazinyl, piperazinyl, piperidinyl, 4-piperidonyl, pteridinyl, purinyl, pyrazinyl,
pyrazolidinyl, pyrazolyl, pyridazinyl, pyridinyl, pyridopyridinyl, pyrimidinyl, pyrrolidinyl,
pyrrolinyl, pyrrolyl, quinazolinyl, quinolinyl, quinoxalinyl, quinuclidinyl, tetrahydrofuryl,
tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydropyranyl, tetrahydrothienyl, tetrazolyl,
thiadiazolopyrimidinyl, thiadiazolyl, thiamorpholinyl, thiazolidinyl, thiazolyl, thienyl,
triazinyl, triazolyl, and 1,3,5-trithianyl. In certain embodiments, heterocyclic may also be
optionally substituted with one or more substituents Q as described herein.
[0049] The term “halogen”, “halide” or “halo” refers to fluorine, chlorine, bromine,
and/or iodine.
[0050] The term “optionally substituted” is intended to mean that a group, including
alkyl, alkenyl, alkynyl, cycloalkyl, aryl, aralkyl, heteroaryl, and heterocyclyl, may be
substituted with one or more substituents Q, in one embodiment, one, two, three or four
substituents Q, where each Q is independently selected from the group consisting of cyano,
halo, oxo, nitro, C; alkyl, halo-C,¢ alkyl, C, alkenyl, C,¢ alkynyl, Cs7 cycloalkyl, Ce_14
aryl, C7.14 aralkyl, heteroaryl, heterocyclyl, -C(O)R®, —C(O)OR®, —C(O)NR'R, —



which is al so known as naftifine. [0070]In a specific enbodinent, the
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4. 1. 2. RULHlathbNeR R RERETIRAGY (FTACEH, (AL I 00/ dlMdkantags or
structurally related analog that "are suitable for use I n the topi cal

ant i f urgell Cf oranalkel heseroapi avihdistodyelysion R ned Bleogethet wathéhd Nrtare o which
anorolﬂ'ne th n %ine tand qqftifine. [0073] I n one enbodi nent, the
aIIyanih@’%Fa/?&ﬁ@tﬂ?ﬁ?ﬁgbfgi%ted anal og in the topical antifunga
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ot ejafds, which s an Cnatiomric cucast of no ess than aboit 3074, no fese ham about - 02
70%, no less than about 80%, no less than about 90%, no less than about 91%, no less than
about 92%, no less than about 93%, no less than about 94%, no less than about 95%, no less
than about 96%, no less than about 97%, no less than about 98%, no less than about 99%, no
less than about 99.5%, or no less than about 99.8%.
[0052] In describing an optically active compound, the prefixes R and S are used to
denote the absolute configuration of the molecule about its chiral center(s). The (+) and (-)
are used to denote the optical rotation of the compound, that is, the direction in which a plane
of polarized light is rotated by the optically active compound. The (-) prefix indicates that
the compound is levorotatory, that is, the compound rotates the plane of polarized light to the
left or counterclockwise. The (+) prefix indicates that the compound is dextrorotatory, that
18, the compound rotates the plane of polarized light to the right or clockwise. However, the
sign of optical rotation, (+) and (-), is not related to the absolute configuration of the
molecule, R and S.
[0053] The term “solvate” refers to a compound provided herein or a salt thereof, which
further includes a stoichiometric or non-stoichiometric amount of solvent bound by non-
covalent intermolecular forces. Where the solvent is water, the solvate is a hydrate.
[0054] The antifungal formulations provided herein comprise an antifungal, a lipid,
preferably a phospholipid, a surfactant, preferably a nonionic surfactant, and an aqueous
solution, having a pH ranging from 3.5 to 9.0, preferably from 4 to 7.5. The antifungal
formulations provided herein may contain an antifungal, or a pharmaceutically acceptable
solvate, hydrate, or salt of the antifungal. The antifungal formulations may optionally contain
buffers, antioxidants, preservatives, microbicides, antimicrobials, and/or thickeners. In
certain embodiments, a certain portion of the antifungal in the pharmaceutical composition is

in salt form.
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conprise a therapeutically effective anount of the allyam ne or
structurally related anal og and at |east one |ipid and at | east one
surfactant, wherefn t heNTOFONGRES®N conpri ses 0. 25-25. 0% of the allyam ne

or structurall¥ related analog 1n terns of dry "total I|ipid" weight being
def i ned08361t he TheipharBraggutisp! emposisioghdisclgseddicrein gempdsedorci qyineye

surf act ot ]G It Dyl ] 1 . tj.qns

or ovi dcaupeals, PORRI & (FSGACHR A po 388 G AL MRt e SRRV G4
about 1@%boly, alglaglihesadr stroeuaillly yelaicdanglbgs triarotas nadoy imidhailedllisnaftatg. | n
speci fic enbo inentsﬁlthe topi cal farmul ations y conprise from about

0. 25% t3pdAplBtitate. BoE U RANYFETIE. 9o SORBBRHONYICIPom about 1% to about
1.5% from about 1.5%4 p;abpphpfRaFiNgm about 2% to about 2.5% from about
2.5%to about 3% from about—3% t0 apbout 4% from about 4% to about 5%

from ag@/{)ﬁ'ﬁﬁ % ﬁ"@%)ﬁﬁ%% b@l%‘hg%le o2 ngé}gﬁffa?l%r%hg%@mﬂgyzg/ﬁcsf ﬁ‘ﬂ@sﬁ‘?égt%e o}‘% to

about from about 8% t o about out 9% to about rom about
10% t o teborafing hofvnomf@abolid [ Bdo®s t 0 about 14% from about 14%to about
16% from ahout 16%to about 18% from about 18%to about 20% from about
22% t o about 24% from about 26%t o _about 28% or from about 28%to about

t of the allyarhne o ycturally rel ated anal og. [0078] The
erein contain the allyam ne or
rangi ng from about 0.25 ng/g to
he anount of the allyam ne or

structurally re
about 200 ng/g. In Tertalin enbodi ne
structurally related anglog in the pceutical fornulati ons may range
from about 0.25 ng/g to about 200 fromabout 0.5 ng/g to about 175

ng/ g, f about . 0. /g .to about 150 / from about 0. t 0. about

100° o/ BOSRIF oot S5 1ng s s B B o Ao ea iy i O BRI es Ty B hifghginc o

about 5 ffad/se b QN0 foRRUIn DspR e @hodirAdd Werbdmn 18/ Quscll b9 hglRuhlold® N/ g to

about 20 ng/? from about 0.5 nq%g to about 10 ng/g, fromabout 0.5 ng/g to
1ne

about FHE) st hereim rafsaige toastermafinedi@hthe tamtetpinafingiraatsdtewin nmy/ g to

bout 3 , - o/ . f ., 0.5 /
F o aboup e ing fiECb AN, Or idWptholla APREH oL B8y @y AEMAROMSA D, > 109
provi deddh®nshlls thkof cORIblsltdoey iatlulié cubdddrdeidride, ibdide etceatd) and

enbodi nents, the topical formulatiaons provided herein are adm nistered in
an aque8maraie duti sl Y Rharmacsutien! bt aceetabie aviraser hevsdn may be in the

; ; Ut . - ' ! , 5
or m ofogs¢0 U*Tlg?ﬁharﬁﬂ%&ﬁf&%l‘ ﬁﬂnul?ﬁ+ns Joh’réhrﬁn%?e'g%lPﬁf?il}@ Olﬁ,b%]rded FRURSIOW B¢

cream lotion, tment, spray, mtormn acquer or a patch
soaked ti¢ tdpidahadrhinistnatian bOterbidafine3andTdRinA Sk EShoNiduGBRIyMTIAHGL &ESount WO
2010/ 010470RCT/ 1B2009/ 006742 22 [0080] I n certai n enbodi pents,. the
2L LT OriGIMATH Al &t IKonSr R 58 ahioR OBF N pgherein the Kormufation

comprises 0.25-25.0% terbinafine in terms of dry “total lipid” weight being defined as the
sum total of dry weights of all included lipids, surfactants, lipophilic excipients and the drug..
The pharmaceutical formulations containing terbinafine provided herein may also comprise

0.25 to 30% terbinafine by weight or about 0.5% to about 10% by weight. In specific



triazoles and.or imdazoles, e.g., having the structure of Formula I: la N
(I') or a single enantioner, a m xture of enantioners, or a mxture of

di ast er eonensioitesreof ; or a pharmaceutically accept abl e pewhBaDEP06hydr at e,

or salt thereof; wherein: Ris Cl_12 ®ml kyl, Cl 12 acyl, or heteroaryl-C6_14

aryl; Xis halo; Yis Nor GH, and Z.is CH2 or O. 0081] The groups, R X Y,
and 7 ﬁmhoérrﬂint%. ﬂile plasmpegutipd forslatinng captaiing teﬁalva frs P Hded reingras he
enbodi t dvi n this
N R o TSR e TR

enbodi nieffosgbot il§% ®oooE3.0%, hirout 810t %ite abort Ad%mEbbst, 2. S%te a@iutBD%cyl . In

et or odPyrceni? syt 401 BT S h oD e a7 howi 52, 4.

tri azol abAs@REHuYS.0%ko about 9.0%, about 9.0% to about 10% terbinafine, from about
- (2-hydroxypentan-3-y1)-1H 1,2, 4-tri azol -5(4H)-one-4-yl, or 1 -

((2S, 3R)(l/Qtdﬁmnbk%%eahoahlZ%%@)abQﬁlﬂ‘Vz abowtr 447 ts1 at®(n H)% orheutt16/f to PBOB3] | n
t . . t
oL USRI TRy 0% o BASRIAEIA  UE e SRO R Bt 2

cert ai regefrosiol®R0% terlfinafindby Weigher nadneredad entetht pharkhdcsutidal [ 0085] I n
certain embodinents, Zis CH2. In certain enbodinments, Zis 0. [0086]1n one

embodi rferulatens\ortaiineicehinaling compsivp b 16Y7 rebineding by WolgBtein R i s

o ol A RO o

- ((2S, 3Rpinafiny dr mxg«panttaang&ig/ﬂamlaﬁoﬂL(BZﬂﬁﬁgrg' t@zbbut3(00Hhg/goMeedtayd; each X is
i ndependent |y fluoro or Eloro Yis CH, and éﬁls CH2 or [0 87]In

one entsROTHERENS. tharpeimt 8 F?abla?ﬁ@dpmraag? ﬁpgl ghoptddm g2 B aheut 1Y mee

struct YW 9bout 0.5 mg/g to about 175 mg/g, from about 0.5 mg/g to about 150 mg/g, from about
0.5 mg/g to about 100 mg/g, from about 0.5 mg/g to about 75 mg/g, from about 0.5 mg/g to
about 50 mg/g, from about 0.5 mg/g to about 25 mg/g, from about 0.5 mg/g to about 20 mg/g,
from about 0.5 mg/g to about 10 mg/g, from about 0.5 mg/g to about 5 mg/g, from about 0.5
mg/g to about 4 mg/g, from about 0.5 mg/g to about 3 mg/g, from about 0.5 mg/g to about 2
mg/g, and from about 0.5 mg/g to about 1.5 mg/g.
[0061] The pharmaceutical formulations containing terbinafine provided herein also
typically comprise a polar liquid medium. The terbinafine formulations of the invention is
typically administered in an aqueous medium. The terbinafine formulations of the present
invention may be in the form of a solution, suspension, gel, fluid gel, emulsion, emulsion gel,
cream, lotion, ointment, spray, film forming solution, lacquer or a patch soaked with the
formulation.

4.1.2. TERBINAFINE DERIVATIVES AND ANALOGS

[0062] The antifungal of the pharmaceutical formulations provided herein can also
comprise allyamines, including terbinafine derivatives and analogs. In some embodiments,

the terbinafine derivative or analog is a compound of formula IA,

wherein (a) R' represents a group of formula



WO 2010/ 010470PCT/ 1B2009/ 006742 23 C or a single enantioner or a mxture
of diastereoners thereof or a pharnmaceutically acceptable solvate, hydrate,
or salt twenemin1p£088] I n anot her enbodi nent, the conpoumdTaB20boosair | is
ket oconazol e having the structure: Clt7or a pharmaceutically acceptabl e

sol vate, hydratg, or salt thereof. [0089]In yet another enbodi nent, the
conpound of Forrfula | is posaconazol e having the structure of: or a

phar nace,ut,l/étaj. ccept abI M'a?f\’e, hydrat e, R\ t hereof. [0090]In yet
anot her 8em5 dilent|, the BGI’%%;FOF nul & T[T azol e having the
struct uf e & e WO 2010/ TEPCP/ 182009/ ol}aﬂz\ =

N
I1a
AN AN . /\)\ AN
(CH2)s | R R : (CH>) Ra |
_— ’ _— 2/ ’ R vv _— or
Ile f
AN R
(O o)
IIg

and R” represents hydrogen or lower alkyl, or R' and R* together represent a group of

formula
(CH2)p ‘l"’ (CH2)p ﬁll’
(X -
1Th 1Ti

whereby in the formulae Ila to ITi, R” and R® represent, independently, hydrogen,
halogen, trifluoromethyl, hydroxy, nitro, lower alkyl, lower alkoxy, or

—C(=0)—R", wherein R" represents H, hydroxyl, lower alkyl, alkoxy (so that R">
together with the carbonyl group is an ester), or amino (so that R'> together with the carbonyl
group is carbamoyl);
R’ represents hydrogen, halogen, hydroxy, lower alkyl or lower alkoxy,
X represents oxygen, sulphur, imino, lower alkyl imino or a radical of formula —(CH;),—,

pis1,2or3,

risl,2or3,
sis 3,4 or35,

tis 2, 3 or 4, and

vis3,4,50r6;

R’ and R’ represent, independently, hydrogen or lower alkyl, and



24 or a pharmaceutically acceptable solvate, hydrate, or salt thereof.
[0091] I n yet another enbodi nent, the conpound of Forrmula I is SCH 50002
havi ng t wwobrumbd4rme of : F or a single enantioner or PETIB200YD@ 74

di astereoners thereof; or a pharnaceussi cally acceptabl e sol vate, hydrate,
or salt thereof [0092]1In still another enbodi ment, the conpound of Formula
| is sapercdh 43??6‘1%6“6%1&;1 q‘?dkxlr?é%{@l%%l?%}klél po)-alkykapd 5 i ngl e enanti oner or
a m xture of 6dIJe &ﬁseé) E ; or a pharmaceutically acceptable

sol vat e, hy or s thereof [0093]1n still another enbodi nment, the
triazole and/or | m dazol e antig'ungal is fluconazole, having the structure
of : or aisimaglezenanti one a mxture of diastereoners thereof; or a
pharmaceutical ly accept abl njate, hydrate, or salt thereof [0094]In
still another enbodi nent, the t i azol e and/or im dazole antifungal is

vori conazol dMhaving the strid ure of:

Q or | ,]
\_>(RZ14 PN .
Illc 111d

2

wherein R represents hydrogen, (C;-6) alkyl, optionally a-hydroxy substituted alkyl;
alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, phenyl, phenalkyl or thienyl,
R'?, R" and R" represent, independently, hydrogen or lower alkyl, and

N

2

represents a Cs_g cycloalkylidene radical optionally containing a double bond; or
(b) R represents a group of formula ITa to Ilg as defined under (a),

R’ represents hydrogen or lower alkyl,

R’ and R* together form a group —(CH,),—, wherein u is an integer of 1 to 8, and

R’ and R° have the meanings given under (a).

[0063] Any lower alkyl or lower alkoxy radical has preferably 1 to 4 carbon atoms,
especially 2 or 1 carbon atoms. Unless otherwise stated alkyl moieties preferably have 1 to 12
carbon atoms especially 2 to 8 carbon atoms, particularly 2 to 6 carbon atoms and most
preferably 3 to 5 carbon atoms and if bridging 1 to 4 particularly 1 or 2 carbon atoms. Any
alkenyl or alkynyl radical has preferably 3 to 6 carbon atoms, especially 3 to 4 carbon atoms,
e.g. allyl, propenyl or propynyl. Such alkyl, alkoxy, alkenyl and alkinyl groups can be
straight-chain or branched. A preferred cycloalkylidene radical is cyclohexylidene. The term
cycloalkyl is to be understood as including polycyclo groups such as bornyl or adamantyl but
is preferably cyclohexyl or cyclopentyl.

[0064] In specific embodiments, R” and R® are identical and are both hydrogen. In
specific embodiments, R’ is hydrogen or halogen. In specific embodiments, IIb and Ilc the
bond to the carbon atom to which R? and R? are attached is attached meta to X and para to

the ring nitrogen, respectively. In specific embodiments, X is sulphur, imino or lower



WO 2010/ 010470PCT/ 1B2009/ 006742 25 N N5 N F pH or a single enantioner or
a mxture of diastereoners thereof; or a pharmaceutically acceptable
sol vat e, Woadoswmp470r salt thereof [0095] Tri azol e and/ or PcWIBEDYb®@742
antifungals as provided herein may beldused in the fornul ati ons provided
herein as a si nﬁ|e enant i oner m xture of enantioners, or a_m xture of

e

di ast erddpfupao Repsaweieragly aradical elafornule di. 1k o didepk epraalbolidaRe!s hydr at e,

or salt peci. L4 angﬂg ar: | NG i B e

ant i fﬁé%@‘@?@%@%ﬁ' Pnﬁfﬂﬁr%fle%b r ee %%reyn? (%%r rlr%fsqﬁ egl ter nﬁdg&l?ﬂrt?’g&g Il'eh};md/ or
im dazcspeciﬁnbmbudigrwhfs,ﬁéisdmdnbgeer ein includes the free base form of the
conpou i ncl udi ng..si ngl e. enanti oners, .m xtures of enantioners, and

ik or d00G" G B e TR RS G s R v S ST GRORIEd |
accept apl&-pplvabEs: ity GF sk&fembiied sight s of the conpound, including its
single enantioners, mxtures of enantroners, and m xtures of di astereoners.
[ 0096] TRB6GIhar he doulile bond kntwedralR | avlsthe nigteigde atoneprefonatdy hasshe dens-he t opi cal
adm nistration of .triazqgle ditor.im.,dazol e .antifungal e, d..

e acona et UhGRE i ARl DR SR8l RSBy Sering gp,,

t er conagemee. f ul conazol e, or voriconazole, and conprise a therapeutically
effective anount of a triazole or imdazole antifungal provided herein, and

at | eadP0@He | Ipeatagnembadiments:the pemperndpd femmula Ik éy asi definedinf @Snintani on
i 5% of i f- | b0 " . ipid" weight
e ho g BT R kel R A BordQ 18 Ep R b9 Rferch e pofley 21 9

surf act[a0es], | irpogiticficeenebodlimpéere nicsconapuadint b€ fantuld ngal . The fornul ati ons

provi ded herein may al so conp }Lse 0.25 to 30% by weight or about 0.5%to
about 10% by wei ght of the anyigyhgal . In specific enbodiments, the topical

antifung Or mul&tsi ons may rise fromabout 0.25%to about 0.5% from
about 0. 5% t gl_about f abot® 1%t o about 1.5% fromabout 1.5%to
about om~abo to about 2.5% from about 2.5% to about 3% from
about W% tg about 4% from about 4% to about 5% from about 5% to about 6%
from abo 6% to about 7% from about 7% to about 8% from about 8% to
about 9%

.frorln bout 9%rbo ﬁbout 10% from about 10%to about 12% from
about 1 l%lfsoas twnlai%:r f¥0RY'about 14%to about 16% from about 16%to
about  18669]f r om abnulficléibddanalomt céReurld soaRANTAZZ% to about 24% from
about 26% to about 28% or from about 28%to about 30% by wei ght of the
triazol e @hthor igrAsdazol e ®y fungal . WD 2010/ 010470PCT/ 1B2009/ 006742 26
[ 0097] The uti eal | ati ons provided herein contain the triazole
and/ or @mdazohe antT f otwga n an anmount ranging fromabout 0.25 ng/g to
about g/ g. In certain enbodi nents, the amount of the triazole or

i m dazol™® antifungal in the pharmaceutical fornulations may range from

about 0.25 ng/g to about 0 ng/ g, fromabout 0.5 ng/g to about 175 ny/g,
from ab%mfh%%%ﬁﬂwgnta&néﬁéoﬂ‘(e' 150 ng/g, fromabout 0.5 ng/g to about 100
o/ g, flogr0jabout a GheRiffEEngbddPn@ROME céPpdBHdbf i #Reut 0.5 ng/ g to about 50
ng/ g, fromabout 0.5 ng/g to about 25 ng/g, from about 0.5 ng/g to about 20

ng/ g, fromabqut 0.5 ng/g to abo

10 ng/g, fromabout 0.5 ng/g to about 5

ng/ g, from 0.xHm/g to ab Af’rrg/g, fromabout 0.5 ng/g to about 3
nmg/ g, from gl my/ C% ng/g, or fromabout 0.5 ng/g to about
1.5 my/ 9 ce i ™enbodi nents, the antifungal fornulations

provi ded hexeikn al so conprise a polar liquid nmedium In certain

enbodi ments, the antifungal formul ati’ons provi ded herein are adm ni stered
in an aghielissdes@ibcdrin RTb& anl. ilbangalrrénoTopikain MbdicgrMycdleg,. Vil .ef, ppmay be in
the formof a solution, suspension, gel, fluid gel, enulsion, emulsion gel,
cream 1P8t§&%n, oi nt nent, spray, filmform ng solution, |acquer or a patch

soaked \Woif] { N Lo LA RRents ANARLT B AThiA MRS REQYBFIES LAl N are

i nt ende enconpass a possi
Publication No. 2007/0244336 the disclosure of which is hereby incorporated by reference in

its entirety. In certain embodiments, salts of terbinafine are described by U.S. Patent
Publication No. 2006/0004230, the disclosure of which is hereby incorporated by reference in

its entirety. In certain embodiments, antifungal allylamine derivatives are described by U.S.



stereoi sonmers, including enantioners and di astereoners and m xtures
thereof, unless a particular stereochem stry is specified. Were an

ant i f ungave 2procao4ted herein contains an al kenyl or al kemgirap®mogoaage, t he
antifungal may exist as a cis (Z) or 2orans (E) isonmer or as a m xture of
geonetric cis/trans_(or Z/ E) isoners. Wiere structural |soners are

i nt er cdiY Prp@tgn Nog 203 PEHaP Gy h e aisslpgfre of wélcﬁﬁ% herghgmromaiptedhtst as a
singlel%ﬁugggg{ﬁﬁ&ﬁgd i xture of tautomers. This can take the formof proton
tautomerismin the antifungal that contains, for exanple, an imno, keto,
or oxinme group; octl.20-ABLYEAMINESEOR STRGEFURALLN REEAJRD ANAda0GShat
contain an aromatic noiety. It is understood that a single antifungal may
exhi bi t[06TR]e t Adigamimes by pencairally mired smlod BA0GE Tinebénfor fistigahstopical/i ded

herein may be enanti.oneri cal pur.e,. such as a .si.ngle enantioner .or a

si ngl e aaflﬁgkgélr§8ﬁ%%a§10%%prﬂ>ﬁ36iﬁer§w%§% OHEHTE Aot o ro e DU ¢ ur e
of enanfyQuBIfhe @ racemc mxture, or a diastereoneric mxture. As such

one of skill in the art will recognize that adm nistration of a conmpound in
its (R[0T m i & expuimtzddement, thorllgampe ondisudtiratly mided galepintbe tapatal on i n
vivo, to,.adm nistrat.ion of. t conpound .i.n its form Conventi onal

Y echni dtsEmeyormbhp BihrPard i OaF APon it ivins O st ieaiie | oner o | ncl ude
synthesis froma suitable optijcally pure precursor, asymetric synthesis
fromachiral starting materi g or resol yti g of ~an enantioneric m xture,
for exanple, chiral chromat®ggrap
recrystallization, resolutiag, di 213 c salt formation, or
derivatization into diastéreorreri ¢ adducts fol |l owed by separation.
[0101] When the antifungal s, provided herein contain an acidic or basic

noi et y, 00Ty nhy2 cpbogingnt.deda henpraendiiistvrs baelacdanalogtinMedopistk s

( See, . . T i 1-10: " Handbook of

Phar racgul 55 aay paonsTORaR ath i Kb sl g B o

W ey-VCH and VHCA, Zurich, 2002). [0102] Suitabke acids for use in the
preparation of pharmaceutically acceptable £s include, but are not
limted to, acetic acid, 2,2-dichloroacs acid, acylated am no acids,

adi pic acid, alginic acid, ascorbi cNaci#d aspartic acid, benzenesul fonic
acid, benzoic acid, 4- acetam dobgnzoic acid, boric acid, (+)-canphoric
aci d, canphorsul fonic acid, - canphor-10-sul fonic acid, capric
acid, caproic acid, capryligd di nnam c acid, citric acid, cyclamc
aci d, cycl ohexanesul famc a dogecyl sul furic acid, ethane-1,2-disulfonic
acid, ethanesulfonic acid, 2-hydroxy-ethanesul fonhic acid, formc acid,

fumari i.d, galactaric aci eptisic acid | ucohept.oni c .aci

oo uc i Blaci B AR dnetr B BhirEsh e By A ETRGBE e aci g
gl ycol itepiagli dtifildigRPfefrnGlafénsthrovided BEE@INE Gaféi€ing having fRGhuetCofaci d,
hydroiodic acid, (+)-L-lactig¢ acid, ()-DL-lactic acid, |actobionic acid,
| auric acid, nmaleic acid, h-malic acid, malonic acid, ()-DL-mandelic
aci d, net hanesul fonic acid, pht hal ene- 2- sul foni ¢ aci d,

napht hal ene- 1, 5-di sul fonic ag - Pydr 07 - Pyt hoi ¢ acid, nicotinic
acid, nitric acid, oleic aci otid acid, c acid, palmtic acid,
panmoi ¢ acid, perchloric acid, yhosphoric acid,~-pyroglutam c acid,
saccharic acid, salicylic acid, 4-am nosalicylic acid, sebacic acid,

st eari d0an6]d, Sbeellyanunaor dructuhliyurclatedaamiathg maybé usedan the forulbtidrar t ari ¢

id, thi i c. aci.d,. p-tol uenesul f oni id, | eni id, and
Vel o1 | Pt Rorsings e hieopanatrmau el foeHeb p s dtidBic g SiF
phar maggphi 624 §pec ARG RS SAL hRydiiak e ﬁmc@tﬁhllﬂf&at@@ﬁna!l&(ﬁﬁs%@@d 10

i norgani ¢ bases, such as magnesi um hydroxi de, cal ci um hydroxide, potassium
hydr oxilgdrochlamide i€ionltdd he arms @ty amniayd sioxétaelly sgletcd poglog casbmedbsremuch as

AR e Vi T e S T A L e B R S

di et hangidang, ¥ saléfeeihyJuaableSalt eirfis ildhdYbitnot dicAimidd @hRLide, bromide,

di i sopropyl am ne, 2-(diethyl am no)-ethanol, ethanolam ne, ethylam ne,
et hyl eredidaricptate, prb Pam ne, N nethyl-glucam ne, hydrabam ne,

1H i m dazol e, L-lysine, norpholine, 4-(2-hydroxyethyl)-norpholine,

met hyl am ne, piperidine, piperazine, propylanm ne, pyrrolidine,

1- (2- hydroxyet hyl ) -pyrrolidi ne, pyridine, quinuclidine, quinoline,

i soqui nol i ne, secondary am nes, triethanolam ne, trinethylam ne,
triethylam ne, N nethyl-D glucam ne,

2- am no- 2- (hydroxynet hyl ) -1, 3- propanedi ol , and tronetham ne. WO

2010/ 010470PCT/ 1B2009/ 006742 28 4.1.4. LI RANAFTATE AND
TOLNAFTATE [Ol04]Liranaftate is an antifungal having the structure of:

PNA NPT - Y e - - o,




[0106] Liranaftate or tolnaftate may be used in the fornul ati ons provided
herein in its free form or its pharnaceutically acceptabl e solvate,
hydr at e, wo2saldiod7orm I n a specific enbodi ment, |iranaptatB2oov/odcoinaft ate
is used inits free form The term "lidtranaftate” as used herein includes

the free formof the conmpound as well as pharnmaceutically acceptable
sol vat d00hdr at 8 Pharmaggyticplfopnulsiensiapyifded B?rﬁQfaﬁQWef@r gstoRied herein

i ncl ud - f : a i :

e R S D e b N G I R

f or mul atffeotee pnowit d€ thehdlyainmealr Isouctiitly réletctd epilogbndarttast sha bypid @nd of
liranaftate or folnaftate, .a C rise a.ther pcally. effective anmount
of 111 dbiat o wrbtapE i R e Aon Saaissn s it Ghire T padEer one

sur f act@buraatRidd dnhRg iRtk F HYMH &AMl §2ight B&in2alhdddramal fuat ®tar
tolnaftate in'terns of éry "total "l'ipid" weight being defined as the sum
total off dey yeighisghitad ingluddd linidss Swrdesdanits, hipdishilie exdipicntarand, th¢ alpaphingd.i c
exci pi eqt and.liranaftate or tolnaftate. .The f.ormul ati ops provi her ei n
st DR S S TR R P BT S

wei ght abbut 10% Bafwteatte o0thetallly africdt etrudtirafip eslhtel GnAoROD spesifis, the topi cal

formul ati ons may conprise from about 0.25%to about 0.5% from 9bout 0. 5%
t o aboumbpgimenty thetepisel foomulgtianrouty qomspyserirambait @257 Boshogt &bgufronn, from

about 21 8L i, EITRARIYE (2Bt { v ehONTN | 55 BRAUL, 3840 about

4% from a rom abou to abou romabout 6%to
about 7puf2°6no alaitR. 5796t abaiu L. 8%Go dboanB &b uin Swut 3oadabdut 9%, ffohom about

9% to about 10%. fraq bout, 10% t o about % from abouyt 12 %to about 149%
£ o aB0u 424%n Kot B FOTHOROUE § rip ADBHI AR BDUBEYE Orp9R! TP REBRY 16% t »
about 2094, fEREREbaYh, a%%?{?oé% 8208t 9%&%011‘1 :éISHHt 3004 taba R %Pk ff’cﬁﬂ}éﬁo& 8%, or

from about 28% to about 30% by weight of |iranaftate or tol naftate.
[ 0108] ThebphidRhadent amak 12 &6 mudbati blis, foorowbaded 4betosibouc b .dromlabowtnaf t at e

or tolngftrate i n amount ranging f out.0.25 ng/ g to, about 200 ng/g.

"n cor tarhRuthoubl fanian sonu RIB o) Sloaroncrriaaso dosraBtoemipi "o

l'i ranafiat & Mout PANBdARIE absutLBS; RNBHABIRY b GRIghk 8f Idladladie oray range from

about 0. 25 r’rq/g to about 200 ng/g, from about 0g5 ng/g to about 175 ng/g,
ugn

f r om abouctugelly raigteg anslogbout 150 ng/ g, from about 0.5 my/ g to about 100

ng/g, f abo 0.5 mo/g. to. about. 75 no/ from apout 0.5 mg/ g to about 50
oo, MBS odhe BraniRidich CoRiBions g rek notBToBRS e tiFdri 6 about 20
mo/ g, fsltme@uaim%laebd&nm}b,gn b aAB Okttraddin grgo6h abbLoMR 8 Bt tobduMIOmE/@. dhout S
ng/ g, fromabout 0.5 ng/g to about 4 ng/g, fromabout 0.5 ng/g to about 3

mg/ g, feeBrnapRedinens. i guewt abtgrellzangegr serctripbirdpedendosimeg to about
ner ei n pugRtedticd RubfA kAR 1R PRHCTE Sopi 005 AP0 ROTY R, M BESY, CeC

t opi cal0.5 erglutoaiboons/ Spng/gi fled dbentd.f nay etedouni St mped friom dbout@beaig taredi um
i R s W T B VR R
oi nt m%g/g?}ﬁé@éﬁoﬂ%ﬁ d._g}%g&m HGubH ftﬁgllgo Rond ARALES /o o R HO ﬁ@?‘%ﬁ%rﬂ“ th the

formul atl FULVI N 10]GiseofulviA Is an a ungal havi ng
t he st raboutut.& ngf/g to about 10 g, GOmM ouf 0.5 1Y/ Gté slaoft Glmvg/g, fnery abeutWsedhgian t he

formul ati pns provided hereip in jts free form or i har eytically
nccopt ABPEOR ADLEe TR APUTLS isfe logbouf &S fm Mgy b Pe RURBERH pure e

gri S_eofd_illﬂﬁn{la]j,@tggqﬁ%ﬁgqo hbsutfire@gfeorm The term "griseoful vin" as used
herein includes the free formof the conpound as well as pharmaceutically

accept d80®lsol lngastaimgrapedimentsrthe tipicat frmulations provided herein also comprise a

polar liquid medium. In certain embodiments, the topical formulations provided herein are
administered in an aqueous medium. The topical formulations provided herein may be in the
form of a solution, suspension, gel, fluid gel, emulsion, emulsion gel, cream, lotion, ointment,
spray, film forming solution, lacquer or a patch soaked with the formulation.

4.1.3. TRIAZOLES AND/OR IMIDAZOLES




[0112] The pharmaceutical fornulations provided herein allow for the topical
adm ni stration of griseofulvin, and conprise a therapeutically effective
amount ofwgreeabarbvi n and at | east one lipid and at | east/iBreI/sesriact ant,
wherein the fornulation conprises 0.28-25%qgriseofulvin in ternms of dry
"total |ipid" weight being defined as the sumtotal of dry weights of al
i ncl udeleﬂfqlpi & cEigy ¢pb nts, the apHunged fepilgioan disclogerihgpindededa vi n. The
f or mul at:i I i ! to 30% by wei ght or
about %ﬁ%§?§gag§%3§ﬁ%6§§’séagﬁgﬁgqgfgagﬁggg¥Eﬁ?@%gﬁln speci fic enbodi nents,
the topical griseofulvin b | ati ons may conprise fromabout 0.25%to
about 0.5% from about 0.8% jY about 1% from about 1% to about 1.5% from
about 1.5%to about 2% frdm about 2%t Z 5% fromabout 2.5%to
about 3% from about 3% to &b poull 4%N-oRabout 5% from about
5% to about 6% from about 69 G ut 7% to about WO
2010/ 010470PCT/ 1B2009/ 0067#2 3078% from about 8% to about 9% from about
9% to about 10% from ab LQ% t 0 about 12% from about 12 %to about 14%
from about 14%to about/T6% from about 16%to about 18% from about 18%to
about 20% from about 32%to about 24% from about 26%to about 28% or
from about 28% to about 30% by meightﬂgf griseofulvin. [0113] The
pharmaceutical fornulations provided rein contain griseofulvin in an
amount rangi ng from about. 0. 25_ng/ g to about 200 ng/g. In certain
enbodi ERELE FRANHABGHE T PERBRTPDER 91 DREULS PARHRCEOREeRaR i at | ons
may T anGhARH ARG UEc QiR T e RO s@0fcRBEGdipm about 0.5 my/g to
about 175 ny/g, ffomabout 0.5 g to about 150 ng/g, fromabout 0.5 ng/g
to about 10QRR g, afkybraiabaayl, dd hstenaptyg-Eoi4 aydut 75 ng/ g, from about 0.5
ng/g to abog%.%%ﬂng/g, fromabout 0.5 ng/g to about 25 ng/g, from about 0.5
ng/ g to about' ®rg/ g, fromabout 0.5 ng/g to about 10 ng/g, from about 0.5
my/ g to abouy iONFELYL; ahdom about 0.5 ng/g to about 4 ng/g, from about 0.5
mg/ g to about 3 ng/g, fromabout 0.5 ng/g to about 2 ng/g, or from about
0.5 ng/g to abdei>ar @ ng/g. [0114]1n certain enbodinents, the griseofulvin
formul ati ons provided herein also conprise a polar liquid nmedium 1In
certai odi ) Ul i r ' rovi rein are
i ni 998G TREkRupt 168 3R A ol B BP0 Re R LR MTe' By ot ded
her ei n dsbikeiohof the cinbodinahtseprevided hatin fouapa sy e argelthinfthaisdpgef,
emul sion, enulsion gel, cream lotion, ointnment, spray, filmformng
sol ut i JRS ¢l or a patch soaked with the fornulation. 4.2. LIPID
[0115]1 e s | Bl td ©N P o TIo MR i ch has
pr opert[iﬂgééi]l i kg{%er?tag{em aG[rémtb %‘t&ff@h?s%_%fa ﬁ(gl'f%ﬂtod.eﬂ%gl eznt%t@?nééﬂ?t% ﬁggdppgmrngt ended
apol ar Igrcempn Etrbedihongd, R'is OX), @yt Ipewenial dnbodisats Raataeetyk dingbitein pol ar
hydrophi l.i c. part, the "head” groyp,( and has the basjc fornu Iy, XY
(10 P s RS Reiceghgr T fgbembaRmea s R S | St BLVR ko are
referr Qﬁaic@-S@@Hﬁ&@-@yl,ll'—({l:—l@ﬁir&ﬁ@eﬂhthilwﬂﬁ)-w ﬂ2,ﬂ3ﬂiaﬂ%(4]?f—@ﬂé’-$—‘§l,to? 1as pol ar
anphi phi

lipids. In this sensé, a i ¢ substances, including, but not

li mi t ed(3B3R)3rbpdiodasntagt3rybrldphdshhivkelp(@8)-ogeedr ophosphi nol i pi ds,

gl ycer phonol i pids.. sul folipids,. sphingpl)pids, isoprengid |ipids,

0t or or dBUEAP L BPesrBhE b Rty el s SBP SRR NG NP 5 SRR Bl 3 be

r ef er r eghiodiragntd, XPisdRior@Nth @#@inl dheloddachtasX sutbrbn this invention. A list
of relevant lipids and |ipid related definitions is provided in EP 0 475

160 Al (0984 elnycerfgin gmhodigents, Yis I, In cgfaippmbedimentsgY dhéHno. WO

2010/ 0 PCT 9 465,500 .(: , 6,1. 10 to col.
7.1, 5§)9 “’Zﬁm. T CERRPL b H en 7 %r%ig 'a@égﬁélé%?‘g’fogirrg%ﬂésé%% Q17 A
phosphdbdg6]d i & orfeosmisxdampriteproaided hpeimnid aabnipotmdib@Fdrinula I, wherein R is

R1- CH2- CHR2- H O PHO2-0-R4 (1]
isopropyﬁ:,%%ety , 1-sec- utyl-lH-(l ,2,4-2riazol-5(4H)-one-4-yl, 1-(2-hydroxypentan-3-yl)-1H-

1,2,4-triazol-5(4H)-one-4-yl, or 1-((2S,3R)-2-hydroxypentan-3-yl)-1H-1,2,4-triazol-5(4 H)-

one-4-yl; each X is independently fluoro or chloro; Y is N or CH; and Z is CH; or O.
[0087] In one embodiment, the compound of Formula I is itraconazole having the

structure of:



[0118] wherein R and R2 cannot both be hydrogen, OH or a Cl1-C3 al kyl group,
and typically are independently, an aliphatic chain, nost often derived
froma fawvDypomgiicd7or a fatty al cohol. R3 generally is aproydBmgeme7ihe
OH group of the phosphate is a hydroxl radical or hydroxyl anion (i.e.,
hydr oxi de) form d}gendent on degree of the group |on|zat|on Furt her nore,
R4 may be a proton r\a short-chai n al kyl group, substi nﬁg;fy a
tri-short-chain al Iﬂﬂnnnluntgroup, such as a trlneth ni um group, or
an am no- substltuted‘short- haln 7 =T hyl ammoni um
et hyl group (chollny X Noni i Eﬂ%lgroup [0119] A
sphi ngophosphol i pi d |s r exanp e i fornara |1
R1- Sphi ngosi ne- O PFOR- OO 4 (111B) whereln Rlls a fatty-acid attached via an
am de bond to the % n of the sphingosine and R4 has the meani ngs given
012 ﬁe

under formula I]JV. Alipid preferably is a substance of formulae |1
or I11B, wherelh R and/or R2 are acyl or aIkyI n- hydr oxyacyl or

n- hydr oxyal but may al so ranche one nor e t hyl groups
Bt achdi atnels SO SR RG0! QHateEiahs TESO5IT g PRERBREERTIN 5t ovp |

near the.gishiOolidig, g ottszﬁpth@feo@nt eiso). The radicals R and R2 may
nor eover either be saturated or unsaturated (nono-, di- or

pol y- url8888r at EtynotlRe embopiyeins gencemieburd of Ermylh st kpyoconmaid bavieg tyl (¢ he
Iattersﬁo responds to the phosphatidyl choline head group),

2 dinet thnluntethyl 2- met hyl anmoni um et hyl or 2-am noet hyl
(corresponding to the phoN’ tidyl ethanol am ne head group). R4 nay al so be
a proton (giving phosphat{di$ acid), a serine (gi ving phosphati dyl serine),

a glycerol (giving phosphgmldylglycerol) nt ol ©giving
phosphatidylinositol), or gn a }Egi qu/<
phosphati dyl et hanol am ne i n »ase|of an F ani , 1T\ one chooses to use a

naturally occurring gly Sh oIipid Q herwi se, any other sufficiently
pol ar phosphate ester, hat will forma lipid bilayer, nmay be
considered as well for ng‘the formul ati ons of the invention.

[0121] Table 1 lists p¥eferred phospholipids in accordance with the

i nvention. WO 2010/ 010470PCT/ 1B2009/ 006742 33 L0122]The preferred basic
| i pi ds dr@ Rb@m@mltl@lllytaht@tahlﬁ/mtat@rhydraée, Qnéaiet&lg@d and formstable, well
hydr at | ay h hi n li.ns_ar the nost
proningg?aﬂeprge taﬁqﬁ§2% 6¥95J%h {?ther %ﬁngﬁg?g&%gﬂ% ave chai ns
as | i stiedstruttirbef:-Tabl e 1, the ones fornlng fluid phase bllayers, i n which
lipid chains are in disordered state, being preferred. [0123] D fferent

negatively charg dQ\i.e., anionic, lipids can also ?ﬁv;: rporated into
g

vesicular lipid &ilayers to nDdify the (cationic) d | 6adi gy i nto or
rel ease fromthe besultlng\llp .ggreq_ve A act | es of such

charged |ipids aréhp osphiat Dy ¥ IHnOS| ol s and,
sonmewhat | ess prefe ed| phosphsa dIC d (a-- |ts ester) or
phosphati dyl se @ w |l be realised by anyone skllled in the art that

it is less com to make vesicles just fromthe charged |ipids than
to use themi onbi nation with el ectroneutral bilayer conponent(s). In
case of usinchharged l'i pids, buffer conposition and/ or pH care nust

sel ected s?ﬁas to ure t%§ e5|r§6>degree %1 gld head- group i oni zation
and/ or FRPMABRCCAY gredtadic hete hydiatg o8 s3lhthereqtt i on bet ween t he,

opposi (@) Chﬁ{%%&hb&%xﬁtﬂﬁhﬂlbxﬁ' fhe BHBEHH £S5 th@lheqweterccﬁﬁzm@wﬂgtﬁer al

l'i pids, the charged bilayer l'ipi d conponents can in principle havé any of
t he ch&MMQHWa@ﬁed in the Table 1. The chains formng fluid phase lipid

bil ayers are clearly preferred, however, both due to vesicle adaptability
increasing role of increagi ny fatty chain fluidity and due to better

ability of lipids in flui se to ntx mnth each ot her, and wi th drugs.
[0124] The fatty acid- or f tYo al ¢ Chatﬁ alipidis
typically sel ected anongst Sic aI|o chayh t\ypes given in the

foll owi ng tables: Table 2 st) pre erred asic, straight, saturated
fatty chain residues Shg nd de5|gnat|onSystenat|c naneTr|V|aI name
12: ODodecanoi cLauri e

Cl



13: 0Tri decanoi ¢ 14: OTet radecanoi cMyri stic 15: OPent adecanoi c

16: OHexadecanoi cPal mtic 17: OHept adecanoi cMargari c 18: 0Cct adecanoi cStearic
19: ONonadwoanm/mo40: OEi cosanoi cArachi di ¢ 21: OHenei cosan®CT/IB2009/006742

22: 0Docosanoi cBeheni ¢ 23: 0Tri cosanoi 2424: 0Tet r acosanoi cLi gnoceric WO
2010/ 010470PCT/ 1B20 9/ 006742 34 Tahle 3: The S%) preferred nonoenoic
fatty H&iMNAFERGCHIELLY SReRPPAEP! %Pé%??gﬁ%%q SR i c naneTrivial name

9-14:1 609113 1 ih?ét afibheenl 3 di AGAC AR b MmpYMTd St 145 $8HL 50000 G1at iy 1R

cis-7- eceno
structure of:
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F
or a single enantiomer or a mixture of diastereomers thereof; or a pharmaceutically
acceptable solvate, hydrate, or salt thereof.

[0092] In still another embodiment, the compound of Formula I is saperconazole having

the structure of:

N\ A ¢
(o OO0

N 0O
F

F
or a single enantiomer or a mixture of diastereomers thereof; or a pharmaceutically
acceptable solvate, hydrate, or salt thereof.
[0093] In still another embodiment, the triazole and/or imidazole antifungal is
fluconazole, having the structure of:
)
e N on
N'Nﬁ

\=N
F

or a single enantiomer or a mixture of diastereomers thereof; or a pharmaceutically
acceptable solvate, hydrate, or salt thereof.
[0094] In still another embodiment, the triazole and/or imidazole antifungal is

voriconazole, having the structure of:



9-16:1 / 16:1(n-7) cis-9-Hexadecenoic Palmtoleic 9-18:1 / 18:1(n-9)
Cci s-9-Cctadecenoic AQeic 11-18:1 / 18:1(n-7) cis-11-CQctadecenoic
ci s- Vaccaewoeolpa@Oonl / 20:1(n-9) cis-11-Ei cosenoi ¢ Gondect/1gzbo20o6i4
20: 1(n-6) cis-14-Eicosaenoic 13-22:125 22:1(n-9) cis-13-Docosenoic Erucic
15-24:1 / 24:1(n-9) cis-15-Tet racoserwi c Nervoni
R

N, 3

or a single enantiomer or a mixture of diastereomers thereof; or a pharmaceutically
acceptable solvate, hydrate, or salt thereof.

[0095] Triazole and/or imidazole antifungals as provided herein may be used in the
formulations provided herein as a single enantiomer, a mixture of enantiomers, or a mixture
of diastereomers thereof; or a pharmaceutically acceptable solvate, hydrate, or salt thercof. In
a specific embodiment, triazole and/or imidazole antifungals are used in their free base forms.
The term "a triazole and/or imidazole antifungal” as used herein includes the free base form
of the compound, including single enantiomers, mixtures of enantiomers, and mixtures of
diastereomers of the compound; as well as pharmaceutically acceptable solvates, hydrates,
and salts of the compound, including its single enantiomers, mixtures of enantiomers, and
mixtures of diastereomers.

[0096] The pharmaceutical formulations provided herein allow for the topical
administration of triazole and/or imidazole antifungals, e.g., itraconazole, ketoconazole,
posaconazole, saperconazole, SCH-50002, terconazole, fulconazole, or voriconazole, and
comprise a therapeutically effective amount of a triazole or imidazole antifungal provided
herein, and at least one lipid and at least one surfactant, wherein the formulation comprises
0.25-25% of the antifungal in terms of dry “total lipid” weight being defined as the sum total
of dry weights of all included lipids, surfactants, lipophilic excipients, and the antifungal.
The formulations provided herein may also comprise 0.25 to 30% by weight or about 0.5% to
about 10% by weight of the antifungal. In specific embodiments, the topical antifungal
formulations may comprise from about 0.25% to about 0.5%, from about 0.5% to about 1%,
from about 1% to about 1.5%, from about 1.5% to about 2%, from about 2% to about 2.5%,
from about 2.5% to about 3%, from about 3% to about 4%, from about 4% to about 5%, from
about 5% to about 6%, from about 6% to about 7%, from about 7% to about 8%, from about
8% to about 9%, from about 9% to about 10%, from about 10% to about 12%, from about 12
% to about 14%, from about 14% to about 16%, from about 16% to about 18%, from about
18% to about 20%, from about 22% to about 24%, from about 26% to about 28%, or from

about 28% to about 30% by weight of the triazole and/or imidazole antifungal.



3t-18:1 trans-3- Hexadecenoi 9t-18:1 trans-9-Cctadecenoic Elaidic 1 1t-18:1
trans-11- Cct adecenoi ¢ Vaccenic Table 4: The (nost) preferred dienoic and
pol yenoi cwbabtwoiedvai n resi dues Shorthand desi gnati on 1@Ci3B200&06742
16:2(n-3) 7,10c-16:2 / 16:3(n-6) 7,1®613c-16:3 / 16:3(n-3) 12,15c-18:2 /
18:2(n-3) 10,12t-18:2 / 18:2(n-6) .9,12c-18:2 /. 18:2(n-6) .9,12,15c-18:3 /

18: 3( n-[§§97d, 9, IE%pli%‘n@C?uﬂfal: f(s(lﬁuleslt)@dzrﬁlé,edlé@r@lilsﬁ%tag% t,hmrtw}@ﬁnﬂgqrs

6,9, 12,ilpgr R a‘ﬁti‘fun%gl: &R -atount ranging from about 0.25 mg/g to about 200 mg/g. In
certain embodiments, the amount of the triazole or imidazole antifungal in the pharmaceutical
formulations may range from about 0.25 mg/g to about 200 mg/g, from about 0.5 mg/g to
about 175 mg/g, from about 0.5 mg/g to about 150 mg/g, from about 0.5 mg/g to about 100
mg/g, from about 0.5 mg/g to about 75 mg/g, from about 0.5 mg/g to about 50 mg/g, from
about 0.5 mg/g to about 25 mg/g, from about 0.5 mg/g to about 20 mg/g, from about 0.5 mg/g
to about 10 mg/g, from about 0.5 mg/g to about 5 mg/g, from about 0.5 mg/g to about 4 mg/g,
from about 0.5 mg/g to about 3 mg/g, from about 0.5 mg/g to about 2 mg/g, or from about 0.5
mg/g to about 1.5 mg/g.

[0098] In certain embodiments, the antifungal formulations provided herein also
comprise a polar liquid medium. In certain embodiments, the antifungal formulations
provided herein are administered in an aqueous medium. The antifungal formulations
provided herein may be in the form of a solution, suspension, gel, fluid gel, emulsion,
emulsion gel, cream, lotion, ointment, spray, film forming solution, lacquer or a patch soaked
with the formulation.

[0099] The antifungals provided herein are intended to encompass all possible
stereoisomers, including enantiomers and diastereomers and mixtures thereof, unless a
particular stereochemistry is specified. Where an antifungals provided herein contains an
alkenyl or alkenylene group, the antifungal may exist as a cis (Z) or trans (E) isomer or as a
mixture of geometric cis/trans (or Z/E) isomers. Where structural isomers are
interconvertible via a low energy barrier, the antifungal may exist as a single tautomer or a
mixture of tautomers. This can take the form of proton tautomerism in the antifungal that
contains, for example, an imino, keto, or oxime group; or so-called valence tautomerism in
the antifungal that contain an aromatic moiety. It is understood that a single antifungal may
exhibit more than one type of isomerism.

[0100] The antifungals provided herein may be enantiomerically pure, such as a single
enantiomer or a single diastercomer, or may be stereoisomeric mixtures, such as a mixture of
enantiomers, a racemic mixture, or a diastereomeric mixture. As such, one of skill in the art
will recognize that administration of a compound in its (R) form is equivalent, for compounds
that undergo epimerization ixn vivo, to administration of the compound in its (S) form.
Conventional techniques for the preparation/isolation of individual enantiomers include
synthesis from a suitable optically pure precursor, asymmetric synthesis from achiral starting

materials, or resolution of an enantiomeric mixture, for example, chiral chromatography,



3,6,9,12c-18:4 / 18:4(n-6) 3,6,9,12,15c-18:5 / 18:5(n-3) 14,17c-20:2 /
20:2(n-3) 11, 14c-20:2 / 20:2(n-6) 11,14,17c-20:3 / 20:3(n-3) 8,11, 14c-20:3
[ 20: 3( n-WP 281681040- 20: 3 20: 3(n-9) 5, 8,11, 14c-20:4 /| 20pr&CnBLN9/006742

8,11, 14,17c-20:4 / 20:4(n-3) 5,8,11, 1, 17c-20:5 or 20:5(n-3)
13,16¢-22:2 13,16,19c-22:3 / 22:3(n-3 1013160223 22: 3(n-6)

7,10, 13cqgsiabization, reso u&eﬁ»%ﬁst%eqm%ﬁ fogpation, er dgrivedzasion igyp

4, 7, 10, gt s dOorhdfe egdgluéts 11&%d6&3ﬁsegaratlor§>’5t ematic name

10-ci s, 13-cl s- Hex eca I enol ¢ I's, 10-ci s -Hexadecadi enoi c
7-cis, J[Ol(t]]s 13V1mn3hd-m)¢5ful@a&tproeuded bertir @ngirl &s adidic O badeowmditg ribdycmay

trans-l ,t.rans-.12- Cct.adecadi e s-Cct ade noi c

o o's B NsuiRd S eRfaceEl Pttt iE §to B 6N G 197 2o ¢
9-ci s, ¥k tl—rl@n§ndlaﬂlénrd@8§k @Plﬁ%ﬁ%ﬁbﬁ%lt@ Pro ertles and Use,” Stahl and Wermuth,
8-trans, 10-trans, 12-ci s- Oct adecatri enoi ¢ 6, p9 15- Oct’adecat et r aenoi ¢

3,6,09, @Mﬂ@ﬂé@ﬂ@ﬂdé’ﬁ%d@l@ 20022, 15- Cct adecapent aenoi ¢

14-cis i's adi. | c 11- i,cosadi

o o 1010, °7 SUEIERIG0RL find Bt BrepfafbP o ERRA AR Secenitly Ml ¢

5, 8, 1161h&1u@é %uﬂ@@sanmit@mw Gcdvic@ceill] 2 RAdiahibroat @chickip a@figtd a@ndl ids,

8,11, 14,17- al | - ci s- Ei cosat et r aenoi ¢ 5,8,11,14,17-all-cis-Ei cosapent aen0| C

13, 16- Bo8ve adileteinis 8l ago1c podokasraranatie, @BZ%S@M&@M%‘M‘P@

110, SIS0t (A Bud B ORABILTEA 0 (15t o o

posi t i aamphoe 1 posiéinid ecidscapet heid| cﬁqbﬁﬁc} Stid tcaptyéicfaaidt ylnﬁﬁﬁicdm&is cmacnamd

furt hercgllc) ?mct:) aef\cutf rc%lrc]f:orﬁgganesu%angé( gcr:TH (?odecﬁsulﬁl%réta%ldn et%ane 1,2-disulfonic acid,
ethanesulfonic acid, 2-hydroxy-ethanesulfonic acid, formic acid, fumaric acid, galactaric
acid, gentisic acid, glucoheptonic acid, D-gluconic acid, D-glucuronic acid, L-glutamic acid,
a-oxoglutaric acid, glycolic acid, hippuric acid, hydrobromic acid, hydrochloric acid,
hydroiodic acid, (+)-L-lactic acid, (+)-DL-lactic acid, lactobionic acid, lauric acid, maleic
acid, (-)-L-malic acid, malonic acid, (£)-DL-mandelic acid, methanesulfonic acid,
naphthalene-2-sulfonic acid, naphthalene-1,5-disulfonic acid, 1-hydroxy-2-naphthoic acid,
nicotinic acid, nitric acid, oleic acid, orotic acid, oxalic acid, palmitic acid, pamoic acid,
perchloric acid, phosphoric acid, L-pyroglutamic acid, saccharic acid, salicylic acid, 4-amino-
salicylic acid, sebacic acid, stearic acid, succinic acid, sulfuric acid, tannic acid, (+)-L-tartaric
acid, thiocyanic acid, p-toluenesulfonic acid, undecylenic acid, and valeric acid.
[0103] Suitable bases for use in the preparation of pharmaceutically acceptable salts
include, but are not limited to, inorganic bases, such as magnesium hydroxide, calcium
hydroxide, potassium hydroxide, zinc hydroxide, or sodium hydroxide; and organic bases,
such as primary, secondary, tertiary, and quaternary, aliphatic and aromatic amines, including
L-arginine, benethamine, benzathine, choline, deanol, diethanolamine, diethylamine,
dimethylamine, dipropylamine, diisopropylamine, 2-(dicthylamino)-ethanol, ethanolamine,
ethylamine, ethylenediamine, isopropylamine, N-methyl-glucamine, hydrabamine,
1H-imidazole, L-lysine, morpholine, 4-(2-hydroxyethyl)-morpholine, methylamine,
piperidine, piperazine, propylamine, pyrrolidine, 1-(2-hydroxyethyl)-pyrrolidine, pyridine,
quinuclidine, quinoline, isoquinoline, secondary amines, tricthanolamine, trimethylamine,
triethylamine, N-methyl-D-glucamine, 2-amino-2-(hydroxymethyl)-1,3-propanediol, and

tromethamine.



met hyl group in an iso or anteiso position of the fatty acid chain, or else
closer to the chain mddle, as in 10-R Methyl oct adecanoi c acid or

t uber cul owpearo/o4rnai n. Rel atively inportant WO PCT/TB2009/006742

2010/ 010470PCT/ 1B2009/ 006742 35 anmongst branched fatty acids are al so

i soprenoids, many of which are derjved from

3,7,11, 15-tetranet hyl %%édMMMMaM c al cohol noiety
of chloro hyl | . Exanples include 5,9,13, 17-tetramethyl octadecanoic acid and
especi a[PI*I}‘s 7Lnr1na1fele%@p@a%ma%%%d%ﬁﬁwweeﬁhyt ani ¢) and

2,6,10, 14-tetramet hyl pent adecanoi ¢ (pristanic) acids. A good source of
4,8,12-trimethyl tridecanoi cpaci §_ar g_nmag_ne_orgapi snms. Conbi nati on of

doubl e bonds and side chaifis gh fat rgfi oNYe e al so possi bl e.

[0127] Alternatively, suitablelfatfy residde B arry one or a few oxy- or
cyclic groups, especially in the mddle or ds-the end of a chain. The
nost prom nent anongst the |ater, alicyclic fatty acids, are those

conpr i d0fla cheIn@fsatopwear(témaébmngm§trg9tutedﬁropene) ring, but cycl ohexyl
and cycl oheptyl rings can al so be found and m ght be useful for purposes of
this invention. 2-(D)-HydrQxy fattiI aCIOdS are npre ubi quitous than
alicyclic fatty acids, and a 2 o onst i tuents of
sphingolipids. Also int ere 5- h . adecanoi ¢ and

17- hydr oxy- oct adecanoi ¢ aci ds, nd maybe :

9- hydr oxy- oct adeca-transl10, trans- 12-di enoi ¢ (di norphecolic) and
13- hydr[ﬂk(%]oct adecatasi o-tolnhftam snayDedisedoi the @mnjlaﬂoinsprqmded hepnguaitd y t he

nost pr ent h droxyl -fa aci d urr har ut| al use.is

ol nolfBHeOgR o5 Mol apsep gl e B e BhOMCoHE: 57 aBREH conpr i ses
up to OWRImERSHBhatRitd or t%ia?t'é'te i$uRlSR it9 8 PorHs efhd temhyﬁl[raﬁa%@t &disk@r m
Epoxy- nethoxy-, and furanoidfatty acids are of only limted practical

i nt er edterdin inchusics dietfesetforsn of Hiesompeand owell ponR8h@escaly éyccsm@dm ng,

h her d, of d f d
D et Os Ry RS oo T B Rl RhusbP b RnARI AR Bl Rehi ¥ o

such mgé torpdundns inelli a3 ph@@ld@bﬂwaﬁy%cdpﬁi’bf@ Jodbatd) & ?rﬂra&,f oBsdl¥otr. aci d chain.
The cis-unsaturated fatty acids are al so nore preferable than

t r ans- UAS@Hur aff Beiphamagewicplderawationserrewded horgim atlawsfoptheromiester doubl e
bonds r V@it I dati on
sensi t oy S G e SR M eblb APy BRUDLELARD Shreo Bl 511 )
better lﬁrmmafed: drirainafisty m‘matrleast ohahpndlammad&ast[oaé.Zﬁlfd&tm afxleafremdhé i pid of the
forrruIaIII i,.s, for exang fanafturaloﬁ) ﬁfhatldylchollne which. used to
be cal ITetmylation epmprises 0 LarSheliepatisth gttofnadiaicag dermsia Hry roghlindt meight 6o,

and ol I I Cl6: 1,
ot erioine defodas BYLuR ) GO WG HPAL e fAHIR sulBH MG R fiicl

unsat ureatigpien@] 8nd hainalste butolmifite. éﬁmtfairmmlm@orsqmwi;b@d hﬁrtihcnayaadsocwmprwﬁm ngst

f h ol i
ﬁong\lljvngota?ﬁoﬁoe/ﬂ%g%’%é%?l( gt‘?%f P :Sc{hto %ﬁ?ﬁ(yd\ﬂ@?')w Og H%PF‘% g Q@FF ilf n-6
|'i nol eigedfit dnbolintaREthet6picdl fbiatfonsini! @RipFis@Elofh) abolif @awmglasodtat (rich
in monounsaturated n-3 chains), fromprinrose or prinula (rich in n-3

chai ns)0.5%y &omrabeut, 0. patta uabcbutﬁ%mm&bw Il Yetoridael bdfon&em(abertd! 6% thabeul | ed

cephall fre ri fr Pr ef e, ed

sphi ngor@ 9?/%[}26{007%8&8%3%%%?%%?6@8%60@7% Xfib?g)/%bfﬁo%l ?%S‘/&gﬂ about gin are
typi cal4oy, chSrﬁIQBdSlﬂdI"/f) foBoRESS, HomIbaIIS % itd shiru 6FY, Sloat dtRut @%qspb@itiml serines
also typically originate frombrain material whereas ghosphatl dy %@ycer ol

is pr ef &g ﬁb@ta|7l°/yt0e%bpﬂh%ﬁ>eﬁomra@wva%tt%aboalt 9% Elgmpabogt 9°adp jaboysrl O

prepar y S 1 Si I starting
i a%ﬁg{ftulrd;wo %Iguft %i g@@%ﬁ@ﬁt}fﬁﬂy ‘ab&ﬂrlét éﬁ%gq %%%E’E@ tb RBSE 1%)%,

phos phaﬁorﬁiybmmdsi’/& t@la$>o@1r 1&8% sfnimhb@tfl@%mcabmmm a’Iorﬁ aIydma%pdombplhth%u ds or
bovine |ive Ly act ferred phosphati acid, i s i.ther extracted
from arfgpr%faﬁwé et swe?g?%/ga @@éalzﬂutggéoﬁara %Ptf@. Iaywﬁeéb TR 95 £ rom a
sui t abligiphgephati dyl chol i ne. [0130] Furthernore, synthetic phosphati dyl

cholines (R4 in formula Il corresponds to 2- trinethylamoniumethyl), and
R and [RR08ir e dhe phatiaceutival flosnulagomgirbvided hﬂemrcenpnemedaﬁmge pauoaguftamh with
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chai ns nmust be chosen so as to ensure that the resulting ESAs corrpri se
fluid lipid bilayers. This typically nmeans use of relatively short
saturated and of relatively |onger unsaturated chains. Synthetic
sphingonyelins (R4 in fornula II1B corresponds to 2-trinethylanmoni um
ethyl), and RI |s an allphatlc chai n, as defi ned |n the precedl ng

A~ a2 ~ oy Y A~ a2 A A I




37 represents 2-trinmethylamoniumethyl (choline group). Such a lipid is
known under the nane of sphingonyelin. [0133]Suitable |ipids furthernore
are a | yswphosphei7ndyl choline anal og, such as 1- PCT/TB2009/006742

| aur oy1- 1, 3- di hydr oxypropane- 3- phospharyl chol i ne, a nmonoglyceride, such as
nonool ei n or ppnonyristin, a cerebroside, %grantde polyhex05|de sul fati de,

sphi ngarershel Fgestataorialigfiaisdn e Rirrmacghiieal forgulatigns sty derss frsh 2Bt ai n a
free org %&g@ bl Bt %Hgg %tm% me%% mpmsfﬁgﬂ NRo@ BB 0.9 nihe 3
position exanp ycerl e1ls |acy g §cer| e or

1- al kery la,bdmmid rmtg(g, fﬁoraabd)ut@l S,Imgtg tdabwitt 90amy g aftgth aboutd). k sugyd togiboutizs,

wh t hyd h tied b f ot b t
e, TR BRAPE Oy bl SR Fofete RS Sk g b Rmdpm - O P
gl ycerighoud @i%fgl/)é—tood%ﬁt 0 a@/ﬁye@h{ A€o ReRd % alsda@uo ngg/gtfisbrﬂaanﬁt)ts Bg/gcan

al so be forned y bi ochem cal means, for exanple, by
phosphdb |ab@t§ésmg guﬁ’hma@éwpﬂ‘ﬂ)@ predd td ghased Mg/, Am @)01@035rmg/gltn ab@urtt3| oglear, D),

desat urases nsfera , tural or synthetic
or ecur <578 abe 8 DEARRPiruPiv mb S OSFRARRE o Fhive e PEWE Thi S <
cont ai re@p9|n bintRQircahbdtEmbitaNas topisdl fcﬁﬂlubﬁtoﬁ%pﬁo&fﬁeﬂ(ﬁeMﬁ tlsct bempredenn of
apol ar organlc sol vents, such as chloroform Aside fromthe |ipids already

ment i oreder lsiyhmedipmg dn gesan pm@v@ment% e tedggtppianulations prepgdeddiesein g5
estradi t: l, . rol,
7- ketoE@' ?Q&(%fglﬁ §H%E¥ 'es an (gfgg?ysobu 8£@$ g%%ngng$§gﬁlhg

r et i noifdam oV kalniios suwﬁnoa%e\]/ifmdrgaﬂ &huleion Adnulvioh &od, orckm, 1atioandintnknt,such

as vitamn vitam n DL or etc. 136] The.l ess sol ubl e

anphi prﬁpnyeﬁ@regean%&%@u%%m% %@ P3P Seﬁlseavﬂtgiﬁﬁ?tfeﬂa%onsynt hetic Iinpid,
such as nyristol eoyl, ppkmMERISOFULVIRL M 0selinyl, petrosel aidyl, oleoyl,
el aidyl, cis- or trans-vaccenoyt, ftnolyl, I|noIenyI I i nol ai dyl
octadedﬁlHﬂraeﬁbyhﬁhgmndoymnnﬁmgdﬁaen@yhemeumusaﬂlenoyI, ei cosatri enoyl ,
arachi doyl, cis- or trans- docosaenoyl osadi enoyl, docosatri enoyl,
docosatetraenoyl | aur oyl , trldeca®oyl (ﬁgrlstoyl entadecanoyl,

pal m toyl, heptadecanoyl st ear oyl o adecanoyl gl ycer ophosphol i pid or
corresponding derivatives with b 1 i i
or sphingosin derivative, glyco

[ 0137] The nore sol ubl e anphi phoTi mt's(s) is/are frequently derived
fromthe | ess sol uble conponents | bove and, to increase the
solubility, substituted and/or conpl exed and/ or associated with a butanoyl,
pent an hex Qﬂﬂﬁg le.Qr canoyl
substlﬁﬁgn% Or@%@%gygﬁ?ﬁ& ng%(vﬁﬁ%%g%éh}gnt E%P§§ﬁ§%g§€?%ggﬁ?gﬁor W th
a d|ffeﬁﬁﬂMHnamQMMQthamuprﬁownagmﬁhﬁzso&ﬂbmhmtynaspmhﬁcembomnmnt

2010/ 010470 / 1B2009 t | -
o o BreRR BB B Rt bR Kt ars A RS AtkiF O Sinan ufsus flod. 28
di decangyh BhasREAbLAY] asC\k}@lll hﬁﬁla%a@equﬁFyYeich%Q @alvtttggm@ttt QRisgRasthe.

[0139]In certain enbodi ments, the anount of lipid in the formulation is

from adOLt2]19% Hbe aba;macqmwal %brouﬂtatlczr%mov@@bmremoﬂ/tpwaﬂ@ome th%iftlo about 4%

about 4% t.o._ahout bout 7%to ab specific
enbodi r?éioﬁtmls% e Of;%“(ﬁe‘?f% VI S %%IHB‘P?G ik eraP%I%a?ﬁ‘g% ﬁﬁec“gvﬁ é‘glotmt gfe mbodi ment

the phqspbetuiwh ghd & leaspbsifiathdyl 1650 bh& surfacPingRehcesih e fBﬁﬁtttlatlérhe t opi cal
fornul ati ons of the invention contain one or nore antifungals (e.

t er bi naPrwepes GRS phatrisggiubnpin tgemaepiadry “siplflpdd 2 @%MM%%&@H@&@S fher mul at i on
cont ai 9 0140] The
term™ gﬁr 8%@3%@%Wﬁ§g@?%£&Egﬁgﬁégﬂgﬁﬁhgkﬁgﬁhgt]%Pﬁpgf§§§ﬁf cEants]and
surf act@rsboﬁuedlmt 7Ehle féefuntibhopsvided peein wedalsom cdzRplsedV 55 %\by fretht oe. 9. ,

p. 6,1. 51to0 1.17) and No. 6, 16| col. 7, 1

60 to cgput %@0 ahw)t 19k Bh tggt %Sfe%rga%tuhvmneb%pﬁ 55 egwwnerné% étreetﬁeeal and in
appr opr retf@fuw ta&ﬁ%bnaaagta&gggeeﬂtm%%w@@ﬁ)@Q&Eb%ut 6%6/6‘ fAsn gk of

| ndust r actant's or rmacopoei a, Pharm Eu. I'n some enbodi nents
of the tbabeuttl®arirom hlsous U P4 ta)cabamt B5%¢ Gomrebeat blé%dmabeld 2%, ficabkbout 294® of

U S. Patent icatio atigQ 680 lis January
3. 200900 he ralieR ot &5 driodp e b B AR S hERott SechoByopuribdnce | n

i ts entdphbet 3%, e aboht 9dEbout 8%, HOBY Boat 6,98 ko /P8 FonRaliRk 294 to@Beutthi Ch
is by no means conplete or exclusive, of several surfactant classes that
are particularly comon or useful in conjunction with present patent
application. Preferred surfactants to be used in accordance with the

i nvention include those with an HLB greater than 12. The list includes
ionized long-chain fatty acids or long chain fatty al cohols, long chain
fatty annDnluntsaIts such as aIkyI- or aIkenoyI-trlnethyI - dlnethyl-

o I o 1 . I Y

f? acyl or dialkyl Iipid.
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acyl - sul phobet ai nes, long fatty chain betaines, such as EMPI GEN BB or

Z\WN TTERGBN®-2810l0G0470 3- 14, -3-12, -3-10, or -3-8, or PCT/IB2009/006742

pol yet hyl en- gl ycol acyl phenyl ethers, ®specially nonaethyl en-glycol -octyl -

phenyl et her, olyethylene Jong fatt chain-ethers, especially
pol yet Hyp<FRIN 4Bt 8t ferbout %Gcf’io%b%%%/étt‘?&l?%‘ﬁlgé’e Mgibqut 10% to about

nonaet hybe f}fdiﬂ?%&?f 204 tt%bo‘a{ 1051 ashhbenerdefacyt }]@% hﬁém about 16% to
pol yet hyl €ne col -i'soacyl et hers, such as octaet hyleneglycol -isotridecyl
et her, qbohtym%,yﬁcfm ebbdutd8le mabbut 204e-fram gbditathZ% tombomt 254% ran abart 26%atopl e

D b 0% 360 7L Lo ESPESh AL 20,

pol yoxygi iyl engnhs ﬁﬁtha@é’htﬁﬁl%ﬁh@ﬁﬁ@ns(&oQde@@ér¥§t%9ﬁthﬁg&@oRﬂvﬁ[‘i\@§1{‘ 80),
pol yoxyet hyl ene- sor bi t an- nonol aur ol eyl at e, pol yoxyet hyl ene -

sor bi t amqwhpeingdyeh pbat 8,2 5poL/gdx ybtmt@p@ me/g. s@r@rtﬂalrﬁmbm@éti ahalat e,

pol yoxyet e rlsto e ate eth

oo ot 1oL Fssp BT L B P SRR KBt R Bl Fosus prgmsiee,

pol yhydp @wﬁtzm hefe- fr&ﬂgbcttatotymgrgabrabettm%sng/ Oﬂirorﬁ&BBW(ES mg/g to about 150

pol yhydr oxyet hyl ene-acyl ethers, such as %droxyethylene | auryl ethers,

pol yhydng/gy@@mwbeweﬂ v stooouel Wepe/e, B@Wbyatr Xy B dent ?:%tll)g(%tffméaryl
| yh |
Doy oI F e SRRl ikl ok o B XSS SEnllrs HEs SR Y s FRE S
po: yhydo ?kmtz:wh?g’l Bomabo,0. S)fng& tofﬂboﬁt()l()l mg/tg%ﬂohlaabgyt 0.5 mag/& sct ﬂ}dut 5 .
mto almitol e I’ | e e ers ri rnes in e
cor esﬁ%ﬁat ﬁaméé%tr%g %&Wﬁ) 9@{% Oé%ah%Pétr@g/g t?rﬁt(?lggétl%(g, fr?}a@hwtat e,
- stear g enfle 0l BEoA a{%up@FHg%tc%%%t gl fS- stearate (Wrj 45)

and pol yhy roxyet - -ol eate oxyl at ed tor oil 40 (Crenophor
EL), sdﬂb14]anelnmta1ﬂ @rnbpd‘lmbmy thh gnmoflﬂmn fexampliensgiréyitiat keer¢iAralsacel or Span

fS S{ It 582:%5}61321@66 g‘BP a&ﬁgw.glnzeod;tg‘b} Iﬂ%@qt{ljat & ﬁé Iggsceeofulvm forrgt?lgtloznos) ong
a'kan0%&0@%&@&@%&9&@&ﬁﬂhﬁﬁ§uiﬁ&%@@h&hﬁ%n&ﬁ&ﬁnQ%kgﬁh&ﬂﬁmﬁfﬁhﬁﬁﬁﬂbﬂﬁ

dodecanoyl - N- et hyl gl ucani de, long fatty chain sul phates, for exanple
al kyl - supypHed lefsreman%ybe lgahmﬁnm@f%bhmonsmpﬁm@nl afdrfglfmldgal pinatseon; SDS) |

g: ﬁ;’%’!{ he?r(ll;ulglf hat < glgonglﬁ) &a;,tspetgnre%t gl}}aﬁl ‘rgl?n fl %r%?rl%é:jﬁ%?t}tlon ﬁtaquer or a patch soaked

nonyl - bﬁﬁ@ﬁﬁ&bﬁmggkupopyran05|de Iong fatty chaln derivatives of various
car bohydrates, such as pentoses, hexoses and di saccharides, especially

al kyl - gl ucosi des 4hd dﬂELHS|des such as hexyl-, heptyl-, octyl-, nonyl-
and decyl - bet a- D-glucopyran05|de or Dmal topyranoside; further a salt,
especi a{ﬁllﬁla sBH‘ihQrfft?@ﬁIOf thls)anémﬂna@ehplé xanyHgbsterce. @h@b@@hmoaﬁléles like

| ycodeg | 't
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in sodqyﬁmﬁnyamohw&n@hmﬁnmgmbmwdymmpmmcmadahyfﬁnﬁ”ghy@&ﬁ@ph@ﬁmhﬁébdnc acid,
oct adecyl enephosphoryl gl ycerol, octadecyl ene-phosphoryl serine, n-long fatty
chai n- gPyed Pglphosphatidic aci ds, such as n-acyl - gl ycero-phosphatidic

aci ds, especia Igﬂ; yl gl ycero-phosphatidic WO

2010/010470PCT 1826 006742 40 acids, ol eoyl-glycero-phosphatidic acid,

n-1ong [ﬂlal&]y Cc hvaereirph esqujoalr tyglog Ilzygeﬂrrthﬂn zeseichipads widcy+0 phosfetrod vd &l apokr ol |

es eC| stoyl -, .ol eoyl - or Inttoelo ho ryl gl cerol

e Fong ity yradinkss ishbe i ik fnd Peliid il i Piep e Kb SERBISor o,

especi astlbstaﬁc%smﬁtludmgywt %BP]Yﬂlrted )l g@@ndeQ rgm@togsht)@%bﬂ% hs phOSDhor yl serine,
ec p

n-tetradecyl - glycerophos hatidic acid, n-tetr yl osphoryl gl ycer ol ,
n-t et r aleeydpho IFﬁHIPrI@SI 8 WmehoS@b@n@@pbnmlfmgpldseﬂpmr@gypl,ds 1sopren01d lipids,
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Sur f actaaftarcingiudsd & §ich YPthedink ¥ntA0 FENstiod rélevanhligids tmu leatralti@dor at | east
to be conpatible with the maintenance of fluid-chain state in carrier
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6,165,500 (see, e.g., col. 6, 1. 10 to col. 7, 1. 58), which are herewith incorporated by
reference.

[0117] A phospholipid is, for example, a compound of formula III:
R'-—CH,—CHR*—CR’H—O0—PHO,—O0—R"* (III)

[0118] wherein R' and R? cannot both be hydrogen, OH or a C;-C; alkyl group, and
typically are independently, an aliphatic chain, most often derived from a fatty acid or a fatty
alcohol. R’ generally is a hydrogen. The OH-group of the phosphate is a hydroxyl radical or
hydroxyl anion (i.e., hydroxide) form, dependent on degree of the group ionization.
Furthermore, R* may be a proton or a short-chain alkyl group, substituted by a tri-short-chain
alkylammonium group, such as a trimethylammonium group, or an amino-substituted short-
chain alkyl group, such as 2-trimethylammonium ethyl group (cholinyl) or 2-
dimethylammonium short alkyl group.

[0119] A sphingophospholipid is, for example, a compound of formula IIIB:
R'—Sphingosine—O—PHO,—O0—R" (I1IB)

wherein R'is a fatty-acid attached via an amide bond to the nitrogen of the sphingosine and

R” has the meanings given under formula III.

[0120] A lipid preferably is a substance of formulae IIT or ITIB, wherein R and/or R are
acyl or alkyl, n-hydroxyacyl or n-hydroxyalkyl, but may also be branched, with one or more
methyl groups attached at almost any point of the chain; usually, the methyl group is near the
end of the chain (iso or anteiso). The radicals R' and R* may moreover either be saturated or
unsaturated (mono-, di- or poly-unsaturated). R’ is hydrogen and R*is 2-trimethylammonium
ethyl (the latter corresponds to the phosphatidyl choline head group), 2-dimethylammonium
ethyl, 2-methylammonium ethyl or 2-aminoethyl (corresponding to the phosphatidyl
cthanolamine head group). R* may also be a proton (giving phosphatidic acid), a serine
(giving phosphatidylserine), a glycerol (giving phosphatidylglycerol), an inositol (giving
phosphatidylinositol), or an alkylamine group (giving phosphatidylethanolamine in case of an
ethylamine), if one chooses to use a naturally occurring glycerophospholipid. Otherwise, any
other sufficiently polar phosphate ester, such that will form a lipid bilayer, may be considered
as well for making the formulations of the invention.

[0121] Table 1 lists preferred phospholipids in accordance with the invention.
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Table 2: The (most) preferred basic, straight, saturated fatty chain residues

Shorthand designation Systematic name Trivial name
12:0 Dodecanoic Lauric
13:0 Tridecanoic

14:0 Tetradecanoic Myristic
15:0 Pentadecanoic

16:0 Hexadecanoic Palmitic
17:0 Heptadecanoic Margaric
18:0 Octadecanoic Stearic
19:0 Nonadecanoic

20:0 Eicosanoic Arachidic
21:0 Heneicosanoic

22:0 Docosanoic Behenic
23:0 Tricosanoic

24:0 Tetracosanoic Lignoceric
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Lipid to ctant Ratlos and Antlfunal to LITpId Ratios TA (antifungal,
lipid S\eimean ) o SHEFe: Bl o ! fnnt i fungal / Li pid
(rml/ 0 1.0 to 1.25 o?s_z 85 td M550 1o 1.25 075 to 1.25
to 1@ 1gg@(n_)25 1.25 to 2.00. 5 fQ.a0nk. 25t dofd 0.20 to 0.75
9- 18.1/ 18:1(n-9) cis-9-Octadecenoic Oleic

11-18:1/18:1(n-7) cis-11-Octadecenoic cis-Vaccenic

11-20:1/20:1(n-9) cis-11-Eicosenoic Gondoic
14-20:1/20:1(n-6) cis-14-Eicosaenoic
13-22:1/22:1(n-9) cis-13-Docosenoic Erucic
15-24:1/24:1(n-9) cis-15-Tetracosenoic Nervoni
3t-18:1 trans-3-Hexadecenoi

9t-18:1 trans-9-Octadecenoic Elaidic
11t-18:1 trans-11-Octadecenoic ~ Vaccenic

Table 4: The (most) preferred dienoic and polyenoic fatty chain residues

Shorthand designation

Systematic name

Trivial name

10,13¢-16:2/16:2(n-3)
7,10¢c-16:2 / 16:3(n-6)
7,10,13¢-16:3 / 16:3(n-3)
12,15¢-18:2/ 18:2(n-3)
10,12t-18:2 / 18:2(n-6)
9,12¢-18:2 / 18:2(n-6)
9,12,15¢-18:3 /18:3(n-3)
6,9,12¢-18:3 / 18:3(n-6)
9¢,11¢,13t-18:3
8t,10t,12¢-18:3
6,9,12,15¢-18:4/ 18:4(n-3)
3,6,9,12¢-18:4 / 18:4(n-6)
3,6,9,12,15¢-18:5/18:5(n-3)
14,17¢-20:2 / 20:2(n-3)
11,14¢-20:2 / 20:2(n-6)
11,14,17¢-20:3 / 20:3(n-3)
8,11,14¢-20:3 / 20:3(n-6)
5,8,11¢-20:3 20:3(n-9)
5,8,11,14¢-20:4 / 20:4(n-6)
8,11,14,17¢-20:4 / 20:4(n-3)
5,8,11,14,17¢-20:5

or 20:5(n-3)
13,16¢-22:2
13,16,19¢-22:3 / 22:3(n-3)
10,13,16¢-22:3 / 22:3(n-6)
7,10,13,16¢-22:4 / 22:4(n-6)
4,7,10,13,16¢-22:5

or 22:5(n-6)
4,7,10,13,16,19¢-22:5

or 22:6(n-3)

[0125]
[0126]

10-cis,13-cis-Hexadecadienoic
7-cis,10-cis -Hexadecadienoic
7-¢is,10-cis,13-cis-Hexadecatrienoic
12-cis,15-cis-Octadecadienoic
trans-10,trans-12-Octadecadienoic
9-cis,12-cis-Octadecadienoic
9-cis,12-cis, 15-cis-Octadecatrienoic
6-¢is,9-cis, 12-cis-Octadecatrienoic
9-cis, 11-trans, 13-trans-Octadecatrienoic
8-trans, 10-trans,12-cis-Octadecatrienoic
6,9,12,15-Octadecatetraenoic
3,6,9,12-Octadecatetracnoic
3,6,9,12,15-Octadecapentaenoic
14-cis,17-cis-Eicosadienoic
11-cis,14-cis-Eicosadienoic

8-cis, 11-cis, 14-cis-Eicosatrienoic
8-cis,11-cis, 14-cis-Eicosatrienoic
5,8,11all-cis-Eicosatrienoic
5,8,11;14-all-cis-Eicosatetraenoic
8,11,14,17-all-cis-Eicosatetragnoic
5,8,11,14,17-all-cis-Eicosapentaenoic

13,16-Docosadienoic
13,16,19-Docosatrienoic
10,13,16-Docosatrienoic
7,10,13,16-Docosatetragnoic
4,7,10,13,16-Docosapentaenoic

4,7,10,13,16,19-Docosahexaenoic

o-Linoleic

v-Linoleic
o-Linolenic
v-Linolenic
o-Eleostearic
Calendic
Stearidonic

Dihomo-a-linolenic
Dihomo-v-linolenic
'Mead's'
Arachidonic

Adrenic

Other double bond combinations or positions are possible as well.

Suitable fatty residues can furthermore be branched, for example, can contain a

methyl group in an iso or anteiso position of the fatty acid chain, or else closer to the chain

middle, as in 10-R-Methyloctadecanoic acid or tuberculostearic chain. Relatively important
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amongst branched fatty acids are also isoprenoids, many of which are derived from
3,7,11,15-tetramethylhexadec-trans-2-en-1-ol, the aliphatic alcohol moiety of chlorophyll.
Examples include 5,9,13,17-tetramethyloctadecanoic acid and especially 3,7,11,15-
tetramethylhexadecanoic (phytanic) and 2,6,10,14-tetramethylpentadecanoic (pristanic) acids.
A good source of 4,8,12-trimethyltridecanoic acid are marine organisms. Combination of
double bonds and side chains on a fatty residue are also possible.

[0127] Alternatively, suitable fatty residues may carry one or a few oxy- or cyclic groups,
especially in the middle or towards the end of a chain. The most prominent amongst the later,
alicyclic fatty acids, are those comprising a cyclopropane (and sometimes cyclopropene) ring,
but cyclohexyl and cycloheptyl rings can also be found and might be useful for purposes of
this invention. 2-(D)-Hydroxy fatty acids are more ubiquitous than alicyclic fatty acids, and
are also important constituents of sphingolipids. Also interesting are 15-hydroxy-
hexadecanoic and 17-hydroxy-octadecanoic acids, and maybe 9-hydroxy-octadeca-trans-
10,trans-12-dienoic (dimorphecolic) and 13-hydroxy-octadeca-cis-9,trans-11-dienoic
(coriolic) acid. Arguably the most prominent hydroxyl-fatty acid in current pharmaceutical
use is ricinoleic acid, (D-(-)12-hydroxy-octadec-cis-9-enoic acid, which comprises up to 90%
of castor oil, which is also often used in hydrogenated form. Epoxy- methoxy-, and furanoid-
fatty acids are of only limited practical interest in the context of this invention.

[0128] Generally speaking, unsaturation, branching or any other kind of derivatization of
a fatty acid is best compatible with the intention of present invention of the site of such
modification is in the middle or terminal part of a fatty acid chain. The cis-unsaturated fatty
acids are also more preferable than frans-unsaturated fatty acids and the fatty radicals with
fewer double bonds are preferred over those with multiple double bonds, due to oxidation
sensitivity of the latter. Moreover, symmetric chain lipids are generally better suited than
asymmetric chain lipids.

[0129] A preferred lipid of the formula II1 is, for example, a natural phosphatidylcholine,
which used to be called lecithin. It can be obtained from egg (rich in palmitic, Ci¢., and oleic,
Cis.1, but also comprising stearic, Cig.0, palmitoleic, Cy.1, linolenic, Cis.,, and arachidonic,
Cy0.4, radicals), soybean (rich in unsaturated C;5 chains, but also containing some palmitic
radical, amongst a few others), coconut (rich in saturated chains), olives (rich in
monounsaturated chains), saffron (safflower) and sunflowers (rich in n-6 linoleic acid),
linseed (rich in n-3 linolenic acid), from whale fat (rich in monounsaturated n-3 chains), from
primrose or primula (rich in n-3 chains). Preferred, natural phosphatidyl ethanolamines (used

to be called cephalins) frequently originate from egg or soybeans. Preferred sphingomyelins
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of biological origin are typically prepared from eggs or brain tissue. Preferred
phosphatidylserines also typically originate from brain material whereas phosphatidylglycerol
is preferentially extracted from bacteria, such as E. Coli, or else prepared by way of
transphosphatidylation, using phospholipase D, starting with a natural phosphatidylcholine.
The preferably used phosphatidylinositols are isolated from commercial soybean
phospholipids or bovine liver extracts. The preferred phosphatidic acid is either extracted
from any of the mentioned sources or prepared using phospholipase D from a suitable
phosphatidylcholine.

[0130] Furthermore, synthetic phosphatidyl cholines (R* in formula III corresponds to 2-
trimethylammonium ethyl), and R' and R* are aliphatic chains, as defined in the preceding
paragraph with 12 to 30 carbon atoms, preferentially with 14 to 22 carbon atoms, and even
more preferred with 16 to 20 carbon atoms, under the proviso that the chains must be chosen
S0 as to ensure that the resulting ESAs comprise fluid lipid bilayers. This typically means use
of relatively short saturated and of relatively longer unsaturated chains. Synthetic
sphingomyelins (R* in formula I1IB corresponds to 2-trimethylammonium ethyl), and R' is an
aliphatic chain, as defined in the preceding paragraph, with 10 to 20 carbon atoms,
preferentially with 10 to 14 carbon atoms per fully saturated chain and with 16-20 carbon
atoms per unsaturated chain.

[0131] Synthetic phosphatidyl ethanolamines (R” is 2-aminoethyl), synthetic phosphatidic
acids (R* is a proton) or its ester (R* corresponds, for example, to a short-chain alkyl, such as
methyl or ethyl), synthetic phosphatidyl serines (R” is L- or D-serine), or synthetic
phosphatidyl (poly)alcohols, such as phosphatidyl inositol, phosphatidyl glycerol (R* is L- or
D-glycerol) are preferred as lipids, wherein R' and R* are fatty residues of identical or
moderately different type and length, especially such as given in the corresponding tables
given before in the text. Moreover, R' can represent alkenyl and R identical hydroxyalkyl
groups, such as tetradecylhydroxy or hexadecylhydroxy, for example, in ditetradecyl or
dihexadecylphosphatidyl choline or ethanolamine, R' can represent alkenyl and R*
hydroxyacyl, such as a plasmalogen (R* trimethylammonium ethyl), or R' can be acyl, such
as lauryl, myristoyl or palmitoyl and R can represent hydroxy as, for example, in natural or
synthetic lysophosphatidyl cholines or lysophosphatidyl glycerols or lysophosphatidyl
ethanolamines, such as 1-myristoyl or 1-palmitoyllysophosphatidyl choline or -phosphatidyl
cthanolamine; frequently, R® represents hydrogen.

[0132] A lipid of formula I1IB is also a suitable lipid within the sense of this invention. In
formula I1IB, n=1, R' is an alkenyl group, R* is an acylamido group, R’ is hydrogen and R*
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represents 2-trimethylammonium ethyl (choline group). Such a lipid is known under the
name of sphingomyelin.

[0133] Suitable lipids furthermore are a lysophosphatidyl choline analog, such as 1-
lauroyl-1,3-dihydroxypropane-3-phosphoryl choline, a monoglyceride, such as monoolein or
monomyristin, a cerebroside, ceramide polyhexoside, sulfatide, sphingoplasmalogen, a
ganglioside or a glyceride, which does not contain a free or esterified phosphoryl or
phosphono or phosphino group in the 3 position. An example of such a glyceride is
diacylglyceride or 1-alkenyl-1-hydroxy-2-acyl glyceride with any acyl or alkenyl groups,
wherein the 3-hydroxy group is etherified by one of the carbohydrate groups named, for
example, by a galactosyl group such as a monogalactosyl glycerin.

[0134] Lipids with desirable head or chain group properties can also be formed by
biochemical means, for example, by means of phospholipases (such as phospholilpase A1,
A2, B, C and, in particular, D), desaturases, elongases, acyl transferases, etc., from natural or
synthetic precursors.

[0135] Furthermore, a suitable lipid is any lipid, which is contained in biological
membranes and can be extracted with the help of apolar organic solvents, such as chloroform.
Aside from the lipids already mentioned, such lipids also include, for example, steroids, such
as estradiol, or sterols, such as cholesterol, beta-sitosterol, desmosterol, 7-keto-cholesterol or
beta-cholestanol, fat-soluble vitamins, such as retinoids, vitamins, such as vitamin Al or A2,
vitamin E, vitamin K, such as vitamin K1 or K2 or vitamin D1 or D3, ctc.

[0136] The less soluble amphiphilic components comprise or preferably comprise a
synthetic lipid, such as myristoleoyl, palmitoleoyl, petroselinyl, petroselaidyl, oleoyl, elaidyl,
cis- or trans-vaccenoyl, linolyl, linolenyl, linolaidyl, octadecatetracnoyl, gondoyl,
eicosaenoyl, eicosadienoyl, eicosatrienoyl, arachidoyl, cis- or trans-docosaenoyl,
docosadienoyl, docosatrienoyl, docosatetracnoyl, lauroyl, tridecanoyl, myristoyl,
pentadecanoyl, palmitoyl, heptadecanoyl, stearoyl or nonadecanoyl, glycerophospholipid or
corresponding derivatives with branched chains or a corresponding dialkyl or sphingosin
derivative, glycolipid or other diacyl or dialkyl lipid.

[0137] The more soluble amphiphilic components(s) is/are frequently derived from the
less soluble components listed above and, to increase the solubility, substituted and/or
complexed and/or associated with a butanoyl, pentanoyl, hexanoyl, heptanoyl, octanoyl,
nonanoyl, decanoyl or undecanoyl substituent or several, mutually independent, selected

substituents or with a different material for improving the solubility.
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[0138] A further suitable lipid is a diacyl- or dialkyl-glycerophosphoetha- nolamine azo
polyethoxylene derivative, a didecanoylphosphatidyl choline or a
diacylphosphoolligomaltobionamide.

[0139] In certain embodiments, the amount of lipid in the formulation is from about 1%
to about 10%, about 2% to about 10%, about 1% to about 4%, about 4% to about 7% or about
7% to about 10% by weight. In a specific embodiment, the lipid is a phospholipid. In
another specific embodiment, the phospholipid is a phosphatidylcholine. In one embodiment,
the topical formulations of the invention contain one or more antifungals (e.g., terbinafine),
phosphatidylcholine and a surfactant, wherein the formulation contains 1-10% by weight of

phosphatidylcholine.

4.3. SURFACTANT

[0140] The term "surfactant" has its usual meaning. A list of relevant surfactants and
surfactant related definitions is provided in EP 0 475 160 A1 (see, e.g., p. 6, 1. 5to p.14.1.17)
and U.S. Pat. No. 6,165,500 (see, e.g., col.7, 1. 60 to col. 19, 1. 64) which are herewith
incorporated by reference, and in appropriate surfactant or pharmaceutical Handbooks, such
as Handbook of Industrial Surfactants or US Pharmacopoeia, Pharm. Eu. In some
embodiments of the invention, the surfactants are those described in Tables 1-18 of U.S.
Patent Application Publication No. 2002/0012680 A1, published January 31, 2002, the
disclosure of which is hereby incorporated by reference in its entirety. The following list
therefore only offers a selection, which is by no means complete or exclusive, of several
surfactant classes that are particularly common or useful in conjunction with present patent
application. Preferred surfactants to be used in accordance with the invention include those
with an HLB greater than 12. The list includes ionized long-chain fatty acids or long chain
fatty alcohols, long chain fatty ammonium salts, such as alkyl- or alkenoyl-trimethyl-, -
dimethyl- and -methyl-ammonium salts, alkyl- or alkenoyl-sulphate salts, long fatty chain
dimethyl-aminoxides, such as alkyl- or alkenoyl-dimethyl-aminoxides, long fatty chain, for
example alkanoyl, dimethyl-aminoxides and especially dodecyl dimethyl-aminoxide, long
fatty chain, for example alkyl-N-methylglucamide- s and alkanoyl-N-methylglucamides, such
as MEGA-8, MEGA-9 and MEGA-10, N-long fatty chain-N,N-dimethylglycines, for
example N-alkyl-N,N-dimethylglycines, 3-(long fatty chain-dimethylammonio)-alkane-
sulphonates, for example 3-(acyidimethylammonio)-alkanesulphonates, long fatty chain

derivatives of sulphosuccinate salts, such as bis(2-cthylalkyl) sulphosuccinate salts, long fatty
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anti bi qioilxiarkithyathvlememuwmyih nﬂisrsopolphyﬂr@gredailemrqegrm- cayl, polyhgdii t abl e

m xture t 152 "ant i.oxi dants" are but Iat

I oA e T PRy o e STt Re B St Rttt y1 phenol
LY178

o -23%““%5%% ;PO ok e@ﬁrﬁiﬁrﬁ.lﬁ%‘ﬁ%h%%%r%?;? Y (g
1- 0- hewﬂﬂa@'ysmlrlstnﬁh nyllrrhgﬂd'i @qﬁm Bﬂ}ih@)fhnefr}rb wicrso Bairiseréss), or in the

(di phenyl am n ni.si ned vat i

ar bas gore e inas s Kol gl ﬂa P e fn e iSRGy

hydr oquispeuiely p&ﬂi}idkd@eﬂ@lﬂnm @te@@tectMﬁﬁdS)taha blybstiekgethylepasiadtechui c aci d,
qurnrc aci d, ﬁérngrc acid, ellagic _acid, salicylic acid,

nor di hyRelysiny ket Gastos o1l 40 (Nrsphoe Bl & nebjtang- 8’@69 haredrey chavel fapergple

t h

t ocophe Y18 (B1B U or Sk ori O EBociy Aor Bl ol AR (XELLY 36, syl 2D), 2
- ol eat dong fattyeheiat for eeatmplc aoyl-Ndmgthydplveamelas, taaimheylmmhﬁgwcamit@s,

2010/01047OP 1B20 46 | t | - P ot |
and corPRGRINdesE Y g%g%’t‘%ﬁ}iééar%g S ﬂé\ofzﬂf‘giﬂﬁaé gni 5@55 g ernd ;ﬁdox
its salshgyhgiea% rnqﬁé eiklyits% ngrate% 2k @urﬁla?é b %ﬁ&?ésbl'aﬁry@%lgﬁate 159y, by

esters ( 6- o- | aur oy |sfoy pal mtoyl-, oleo
l'i nol eo),l¢0y|L=saJsbatc,tirong ﬁatiycbhamttbloglucmlé@s, srgdhfay Ialka/rlﬂalotghmpd@f mdempmallyy

oxi di sed ¢ S.\S mbisul dium |su hite

Chi our S BRY ke go g dnTeD Bhali Casy Brsict: ke ARt rL AR iy b Bheous
endogenamshd@hRRCKICH U§ h&MISscs I&kBscBand HRBShEFiddsNespbdalp ﬁlﬁﬁlr glﬂcosﬁ&rs fah§i n,
cear ul opl asim n, hapt ogl obi on, heanopexi n, al buni n, gl ucose, ubi qui nol - 10)

enzynatm%:lt%rﬂeiﬂ,cﬁ%ﬂum@?ﬁyl sheptylaocsipapms e dﬁcghmt@réleglaln@pm%de@@ il exes
wth a rﬁélplé))\(z %e | hflé{ra éaﬂcésgg&glg;{ SR AR FHe ﬁct)]%‘fe or}r{s{clpoegtgm dase, and

| ess co such a-car otene, urrc acid;

fl avoncglp&cﬁélheygﬂ@e@deoiy@wm@ tguroddodyeHodii€ Saurbé i ananfatts acid Rale aRpsially

ant hocyani ns} N-acetyl cystein, nesna, glutathione, thiohistidine

deri vatql¢as ¢ atl‘ilait%li’élplé’ﬁte a&’?ﬁ‘i‘i r‘?églyf’éiar?naiﬁs'bo%%ilﬂ SOHYBY i8%Yci nnamati ¢ aci ds

and th f and their esters,
%§o&ﬁ§§p‘i‘%ﬁg&1§ %Sfﬁ{lde% g@cac %@s’ih&ticﬁc ali] Jq‘?%%cﬁshéj

ferulic’a si napl ¢ acl spice extracts (e.g.,
f r om clpheephocylplyacroh oc&dg@leneqﬂmsmoyylsemreen I@Tge@aylohalmigllwptocmosphmmmcg)
carnosic. acid carnosol ca SO|IC aci d; rosr |n|c snhar.i di phenol ,
gent i si®idicugh af Bragy} @i o RhRUILiE B &xDy slau@hglwcee EhORMAHEKr A de 1
and 2; thioethers, dithioethers, sul phoxides, tetral kylthiuram di sul phi des;
phytic aci d, steroid derivatives (e.g., U74006F); tryptophan netabolites
(e.g., 3-hydroxykynurenine, 3-hydroxyanthranilic acid), and

or ganochal cogeni des. [0153] " Thi ckeners” are used to increase the viscosity
of pharmaceutical fornulations to and may be selected fromsel ected from



l'iquid nmedium The topical antifungal fornulations of the invention may be
adm nistered in WD 2010/ 010470PCT/ 1B2009/ 006742 47 an aqueous nedi um The
ant i f ungavoforomubei ons of the present invention may bepcw/iBiwyb@re of a
sol ution, suspension, emnulsion, creamo |otion, ointment, gel, spray, film
formng solutiaon or lacquer, [0155]]n one enbodj nent, the invention

speci fi36KIs) Ylep gy Eo-phosphatidic acig-tongi frthneglin-Phosp Ry e ¢ Hchddna

Tr a1y e G R o TRl T o e
f or nmul gthiosphooylglyhemohmeleng fatwl chemrpwsphidrplseroenpudhsis mgpcghphdsphgalsefioe, t he
conpos bV NG gl E e BH PO ot Ry Y G or ) ey Py oy rebfegro-
prefer rf%gs 2 GilRIBNt ﬁ-t@ﬂde%?h&%ﬁ%@%ﬂg%l, n-tetr¥¥ecyl-phosphorylserine

2010/ 0 PCT/ 1B2009/ 006 10/°010470PCT/ 1B2009/ 006742 50 4. 4.
VES| CULARcSTORNUIZA FIaDNS |, 93820 Wikl baphasiholipidsecarieppandihg shorrppaimechani sm of

action or any. theor t he formul ations ,of the inventiqgn.my formvesicles
or - Esad tenliiptr fadet M wehY G s B R ol e Fblan g oy R e

penet r airfactayt cHahk28d thipeatl@ chdséa $d b¢ B Dfluid GotEGadt Geastrdartcakiphiibly witkhi ch
governs the "tolerable surface curvature" is defined as the ability of a
gi ven JBemgjnsengpcaefgfludaheinsite Wagyicr s48icRcs-t s properties, such as shape,
el ongatj rati | I.0.. Jhe i.cl: of this
inventi[g%Pl y E%Mg%Qﬁgﬁ#g@?ﬁ%a&%§*%%§§?0§§?lﬁ?yapgmé ]Sgb&fhe aggr egat es'
shape and properties to the anisotropic stress caused by pore crossing.
Sufficient adaptability inplies that a vesicle or an aggregate can sustain
different unidirectional forces or stress, such as one caused by pressure,
wi t hout extensive fragnmentation, which defines a "stable" aggregate. If an
aggregat e passes through a barrier fulfilling this condition the terns
"adaptability" and (shape) "deformability" plus "perneability" are
essentially equivalent. A "barrier” in the context of this invention is (as
in, for exanple, EP 0 475 160 and WD 98/ 17255) a body with

t hr ough- ext endi ng narrow pores, such narrow pores having a radius which is
at | east 25% snaller than the radius of the ESAs (considered as spherical)
before said ESAs perneate through such pores. [0159] The term "narrow' used
in connection with a pore inplies that the pore radius is



significantly,

entity tested with regard to its ability to cross the pore.

typically at |least 25% snaller than the radi us of

t he

The necessary

di ff erencwotypiaed7by shoul d be greater for the narrower pponBmosT7Ig 25%

limt

di fference requirenent
with <50 nm di aneter.
di fference of at

| east 200%is often required. [0160] The term

is therefore quite suitable for41>150 nm di aneter whereas >100%
is nore appropriate for the smaller systens,
For dianmeters around 20 nm aggregate di aneter

e.g.,

"sem perneabl e" used in connection with a barrier inplies that a solution
can cross transbarrier openings whereas a suspension of non-adaptabl e

aggregates (large enough for the above definition of
lipid vesicles (liposones) made from any common
| anel | ar phase or el se from any biol ogica

m xture or el se conparably

are three

apply) cannot.

phosphati dyl choline in the gel
phosphat i dyl chol i ne/ chol est er ol

| arge oil drop

exanpl es for such non-adaptabl e aggregat es.
2010/ 010470PCT/ 1B2009/ 006742 51 [0161] The term "st abl e"

"narr ow"
Conventi onal

1/1 nol / ol
havi ng the specified relative dianeter,
WO

ets, all

pores to

nmeans that the

tested aggregates do not change their di aneter spontaneously or under the

transport

sem perneabl e barrier) unacg

%cw

phar maceut i cal
accept abl e;

very conveni enf
crossi ng under

criteria are th

obtain the cor
flux/vortex ef]
greater detai

Bi ochi m Bi oph
ul t r adef or nabl
sem - per neabl e
| f pore radigus
aggr egat e mgst

rel at ed nechani ca

the hal ving or
a greater change in di

tably,

y accept abl esdegr ee.

to pass w t#&oulf
change in a@gr
and requireg |
surface-tovEIu
in the casegof
inniscible\gt
permeabi | it g,
bet ween i nngr
[ 0163] Anot hgr
phar maceut i eal
surfactant.
nai |
topically t&t
is used to
nail unit
cuticle,
mul tiply an&
tissue star
call ed "Iun@la
the cuticleg a
WD 2010/ 010470
fornulationgis
human subj e@t
of nai l tlsihe
2.3 ng/gw 284

de
| §
he
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c
I

k

oGEn
tlssue: For

i nstance, in sone enbodinments, it is adm nistere
e naij tissue. [0164] As used hereln the term "nai
ribe pny tissue that is a eonponent o the "nail u
pnpri sed gf the matrjx, theenall pl ae? the nail be
inul a pnd<t he hyponychlunkazhe matri ¥ s where the
=rat|n§§§gbefore behﬁg |neompora@ed 21+ Yo] e nail p
hbout @rom gaé Lo thg Hail fol ds5eRd go&gers gll s
or | X is pr ed o]

J1s grotedh Fﬂf’v mtEL 5

fold } m) ﬂratwnconwum;womrm
the t

f|e8

?009/006742 52 [01651En one enbodi ment,
adm.g stered to nail tEssygfand/o _suryougling skin
\hi cha: gsults in a\jrgan\&cmgent rat IZOB:‘Ef 'SI ftB'l &

22

0/ 9. 52.& my/g, 2.8 §7 ngBg e 2%%

tress (e.g. during passage through a
whi ch nost often neans only to a
A 20-40% change is normally considered
bling of aggregate dianmeter is borderline and
| | t ab Al ternatively and

ti ssue, "
nit." The
d, the
cells
ate. This
t he area
ction by
nai | plate.
opi cal
of a

Gak per gram

2 o/ g,
g/ g and

3.0mg/ g 1fra
nai |

antifungal per

to about 12.5 ny/g,

ng/ g or about

toplcm

- e, =

f ornmul ati on.

of ® at |east o1m5 F/ayg 2. Oomy gﬁz o/ G
hot héf| énbodi nent , t"He f‘oﬁ Tal for f?uf'éfl gﬁ?s

gramof nail tissue of about 0.1 to about 15 ny/g,
about 0.5 to about 10.0 ng/g,

Aistered to

ti $sue of a human subj ect mhlch results in a mean concentration of

about 0.2

about 1.0 to about 7.5
2.0 to about 5.0 ng/g. The nean concentration can be
det er m ned one,

two or three weeks after ceasing adm nistration of the

e Y - 1 " B N B

e o,

The |nvent|on also prOV|des a nethod of treatlng a



formul ations of the invention also results in a nmean serum concentration of
antifungal in the human subject of less than 10.0 ng/m, 5.0 ng/m, 4.0

ng/ m, 3.Wongiomip478. 0 ng/m, 1.0 ng/m, 0.5 ng/m or 0. 2cwgBrdos/oedd67] 1 n
sonme enbodi nents of the nethods, the 40pical fornulation conprises about
1.0 to about 5.0 ng of antifungal. In a specific enbodi nent of the nethod,
t he pharnmaceutical conposition conprises 3.0 ng of antifungal. The topical
formul ati on can be adm nistered, for exanple, twice daily. In certain
enbodi ments, the conposition nmay al so be adm ni stered, once every two days,
once daily, three times a day or four tinmes a day. In certain enbodinents,
the topical formulation is admnistered for at | east three weeks. |In other
enbodi ments, the topical formulation is admnistered for 3 to 48 weeks, 3
to 36 weeks or 3 to 24 weeks, 3 to 12 weeks or 3 to 6 weeks. [0168]In a
speci fic enbodi nent of the nethods, the topical fornmulation is adm nistered
for 12 weeks to treat nail fungal infection, followed by an assessnent to
determ ne whet her a mycol ogi cal cure has been achieved. If a mnycol ogi cal
cure has been achieved, further adm nistration of the topical fornulation
is ceased. |If a nycol ogi calk®’ cure has not been achieved, then the topical
formul ation is again adm nisstered for another 12 week period, followed by a
second assessment to determ ne whether the reginent has achieved a cure.
The WO 2010/ 010470PCT/ 1B20GP/ 006742 53 cycle can be repeated until the

regi men achi eves a nycol ogixal @6\9. In certain enbodi nents, the

fornmul ations are adapted tdé& causgeun greater than 90% nycol ogi cal cure rate.
[0169] I n anot her enbodi mentg a t@Fcal fornulation conprising antifungal, a
lipid, and a surfactant is adm rgﬁered to nail tissue and/or surrounding
skin twige daily for at |east one. two or three weeks. The invention also
provi desva net hod of tr@atisg a%qngal infection of nail tissue in a human
subj ect Zonprising admi i sering & topical fornmulation to the infected nail
ti ssue and surroundi ng %ki @ of the human subject twice daily for at |east
one, two or three weeksg wiegei n the topical fornulation conprises
antifungal, a lipid, and a%@rﬁact ant. [0170]In certain enbodi nents of the
nmet hods,<t he topi cal foETmI&agj‘én may al so be adm nistered, once every two
days, dally, three tines a‘.”d%y?or four times a day. In specific

embodi nefts, the topicaf fé&mEation is administered for 3 to 48 weeks, 3
to 36 weeks, 3 to 24 wegks,'i‘ﬁ §0 12 weeks or 3 to 6 weeks. [0171]In sone
enbodi mept s of the net hgds?ﬁ%lhg topi cal formul ati on conprises from about
1.0 to about 5.0 ng of &ntiFEhgal . For instance, the topical fornulation
can conpgi se about 3.0 By ef=a&tifungal. [0172]1n a particul ar enmbodi nent,
the fungal infection beEng%dSec',‘;lt ed conprises onychonycosis. [0173]1n sone
enbodi ments of tke nethgds ’gdosﬂ;ri bed herein, the topical formulation is
adm ni stered £a¢ Sa peri §d, phddr than 12 weeks. For instance, in sone
enbodi n&nt~§>£r§'agpi cak .“Qﬂé')rugati on is admnistered for at |east 24 weeks,
for at I'essE S wegks, £rSflog at | east 48 weeks. [0174]In sone embodi ments
of the rﬁ@@d%,ﬁ%'gycl iLcag g%e tment reginen is enployed. Such regi nens
enpl oy tréatment cycl es”invol'ving the adm nistration of the topical
formulation for a period of tine, followed by a period wherein no

formul atZon is adm nistered, and, if necessary, repeating this sequence,
i.e., the& cycle. Treatnent cycles can include, for exanple, adm nistering,
the topiwal fornulation consecutively for a period of 12 weeks, e.g., using
tw ce da'j;:l y adm nistration, followed a period of tine wherein no

formul at®on is admnistered, followed by another period where the

formul at@on is again adm ni stered consecutively for another 12 weeks.

[0175] Cegt ai n enbodi ments of the nethods include treatnent reginens,
wherein £he topical fornulation is admnistered to treat nail fungal
infectioica for a period of tinme, followed by an assessnent of the subject to
determ ng whether the adm nistration has achieved a nycol ogical cure in the
subject.slf a nycol ogi cal cure has been achieved, further

t

Rel. c



WO 2010/ 010470PCT/ 1B2009/ 006742 54 adm ni strati on of the topical
formulation is ceased. If a mycol ogi cal cure has not been achi eved, then
t he topi owb 2bowvord7at i on is again admi ni stered during a $ETABZH0Y/006742

adm ni stration period, which is foll osed by a second assessnent to
determ ne whether the regi nen has achieved a cure. The cycle can be
repeat €a142jt i | Int ¢xetaimeghbetimactk) tby es faatany sl wgiiaad swiacent.[ Oic/Girfantaoer t ai n

enbodi ments, the inyention relates to usin thods of adm nistration
desor | BBt GrapEiat tEhE FRsTlsRdt fhauJ9¢ Fetiot b6 oD to fhodgne sbou
embodi mERtSabot POIBHaBLOTY, &f atRAk | @ty WEIGhtS Uh LEftaik BROBHERLsY themeMoAs |
fungal infection can be treated with'the nethods of adm nistration

descri otfattentah peledted tompbe goup centissaigreéntolyexypdyyldnasobrians (pphsolate s who

ff f ' - 1.nf [ ' h t hod
descr! bRk ROSRERoR SRS e SoRG SRS THRP YRRt mi st er ed

to suchuffa@emy). ahia@PcdfE eMbodincat, taciiirAthf BhipdyoRGEthPdnc-b@bBan- a first 12
week period) and then again for a second subsequent adm nistration period
(e.qg., ra@n@iwetﬁe@qaplyw e SR opdmiced POt o prevent re-infection of nail
tissue. [0177]1n other enbodi nents, the nethods of adm nistration described
herein may be used prophylactically in order to prevent re-infection of

nail tissue in a pp tients who suffer chronically from nail
fungal infections. & he invention further includes a

phar ma j.cal pack.or Kit c risi .0ne..or _nore_conf ai fill wth a
e £ unBCr o R St Ghedt forRRAToRG Bh R R"PaP" piE Pr@ar NP By etk on o

a fungals Joryaedipiani k26 byRedigiauby eet307 hgifuniye by veigher T1é dpscaki ts that can
be used in the above-descri bed net hods. [_017gizlgn one enbodinent, a kit
conpr i s@sifungal formustienseiibainyertionaBmpeansding an 0% veishall 19 62 fubwti on of
the in .0 i.t..omy t . I i UGkl 1 st ering
the antlHRoN° Tor e Phver L' R iFR g B o R I 2 o
ski n andy@tionady donfa@ict tooh¥®p basvaigt] 1 asl BV weéigkc so 20kd lyosagie, 1 to

i nformati OE’]" Opti ona ssociated with such cgnt ai.ner(s) can be a notice

| ]
in the Yg? E?’Pé%lérlitﬁé@){/bgy&’e%%%rrhm{}(yaﬁmm YPE$Ntat i ng t he manuf act ure,

use or saif fo'Th@Hﬁ‘Wfﬂn%ﬂ%rﬂhﬁét{o% bPlhe iéve%éeﬁ/ﬁlag%aﬁe;%%kﬁ HigpAntifun2al
Fornul ations WO 2010/ 010470PCT] 1820097 006742 &5 1. ‘OFgani & phase

pr oductsudagtanthratds. cldwtratiossmay be exppeystd ini ternexafimélentesms (mol lipihéndr gani ¢

phase i s pr.oduc by. wei ghi .the lipid,. the rfactant, antifungal

v oG UERTaE ante B Seh o Hale vr Bt im b R PE e et ani e
cont ai NeyéntibA nQVIRATdN abduti1MOtot BB EE1 05 P MRORERAInScrhBYdPn &ORAE fulibliy frbsot r opi ¢
phase which appears as a clear solution. During mxing, the organic phase

wi | | berbhetat:édo ahwut but abapdrigtabeet Zrlidrom ebout 2sletozihovied : b5 ramn about Aguwous
phase, BRSO oy s BURPSRAEFONERA 00 SRERSE DYp ORI T o
cont ai n@gftsodanehts, Hignlipit X6 NGfdch@s eatid AU M10S1 .0, about 1.25:1.0, about 1.5/1.0,

about 1.75/1.0, about 2.0/1.0, about 2.5/1.0, about 3.0/1.0 or about 4.0/1.0.

[0145] The antifungal formulations of the invention may have varying ratios of antifungal

to lipid. The ratios may be expressed in terms of molar ratios (mol antifungal /mol lipid).

The molar ratio of antifungal to lipid in the topical antifungal formulations of the invention

may be from about 0.2:1 to about 2:1. In certain embodiments, the ratio is from about 0.2:1

to about 0.7:1, from about 0.7:1 to about 1.2:1, from about 1.2:1 to about 1.7:1 or from about

1.7:1 to about 2:1.

[0146] The antifungal formulations of the invention may also have varying amounts of

total amount of the following three components: antifungal, lipid and surfactant combined

(TA). The TA amount may be stated in terms of weight percent of the total composition. In

one embodiment, the TA is from about 1% to about 40%, about 5% to about 30%, about



into a clear solution. During mxing, the tenperature will be elevated to
40 C. 3. Production of a concentrated internedi ate by conbi nation of both
phases wo 20ilao4780t r opi ¢ organi ¢ phase and the cl ear agquaBey/plsage are
conmbi ned under stirring in a suitabl eldvessel. Before and during the
conbination the tenperature of both phases must be kept between 35 C and 45

C. The resdp £baty 1Pr abortaratosbyt HihoteH! Sed (hekavh Ay earahoui204pto@bopet or e
Start' gbomg%aﬁ%% e&meg&et@rﬁ&%m o, 18, PoRdrsd,on vessel is |owered

to - esired average carrier size Is typically reached after
10 m ndﬂbﬁlﬂ]of Bdm:tgémngas foomotal lipid amwtnmte,dlmcl/meﬁ@mnpeatmsémeobusd be

control | h duct.i on.of the concent.r

oo et e Sctistabe by iy B Gur r D eRa P oRTS AT BR G BB al |
processich&idedi®Tabid 6 RIRGuUction of the final bulk product by mxing the
concentrated internediate with dilution buffer. The concentrat ed
intermediate is diluted with the dilution buffer to the i ntended fi nal
concentration. The mxture is carefully stirred in the mxing vessel at 20
C t o hdralgenrilioyal ILipiiB 1]ifTiddb Susfagtrad Rasiws andeAtifongal tofLipidrRatéasant , | pi d,

and one or nore antifungal (e.qg.., terbinafine) in preferred antifungal
f or mul |FA émstifohgalhBpidmmht | phipidisar facturi(mol/mede | xntifongaldripid gmalahol) | || pi d,
l'i pi d |andfagtuftpClant conbi npd is described in tefms of the percent totjal in
the fdqrymgl@ti on. One of the|{enbhmafi ne fornul ati|gns) Wesey 1 bed bel ow was
tested §@roefficacy in vivol | oW1 39107 0104 70PCT/ 1209/ 06742 56 CD CO CD
D o & B b ch oo DI D &3 b o G AbeleD &0 B &8 b &
D D |&3°d8 oo oo oo b cp Fh2eR &R o oo o G8BEICD ¢b cb b D
co cplcdod8 cb cb cb b D [1185td7E 1= 10 0 c\1 0.75t0 1.25

51010 1.25t0 1.75 1.25t0 2.00

51010 1.75 t0 2.25 0.20 t0 0.75

51010 1.75 t0 2.25 0.75t0 1.25

51010 1.75 t0 2.25 1.25t0 2.00

51010 2.25t03.00 0.20 t0 0.75

51010 2.25t03.00 0.75t0 1.25

51010 2.25t03.00 1.25t0 2.00

51010 2.25t03.00 2.00 to 2.25

510 10 3.00 to 4.00 0.20 to 0.75

51010 3.00 to 4.00 0.75t0 1.25

51010 3.00 to 4.00 1.25t0 2.00

51010 3.00 to 4.00 2.00 to 2.25

10 to 20 1.0to 1.25 0.20 t0 0.75

10 to 20 1.0 to 1.25 0.75 to 1.25

10 to 20 1.0to 1.25 1.25t0 2.00

10 to 20 1.25t0 1.75 0.20 to 0.75

10 to 20 1.25t0 1.75 0.75t0 1.25

10 to 20 1.25t0 1.75 1.25t0 2.00

10 to 20 1.75 to 2.25 0.20 to 0.75

10 to 20 1.75 t0 2.25 0.75t0 1.25

10 to 20 1.75 t0 2.25 1.25t0 2.00

10 to 20 2.25t03.00 0.20 t0 0.75

10 to 20 2.25t03.00 0.75t0 1.25

10 to 20 2.25t03.00 1.25t0 2.00

10 to 20 2.25t03.00 2.00 to 2.50

10 to 20 3.00 to 4.00 0.20 t0 0.75

10 to 20 3.00 to 4.00 0.75t0 1.25

10 to 20 3.00 to 4.00 1.25t0 2.00

10 to 20 3.00 to 4.00 2.00 to 2.50
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CO COCQ&N, GQHIEP0 R £&0 Cp- RIdrbiah A e88), dichlorophene, hexachlorophene, povidon-
iodine; parabenes, especially alkyl-parabenes, such as methyl-, ethyl-, propyl-, or butyl-
paraben, benzyl paraben; acids, such as sorbic acid, benzoic acid and their salts; quaternary
ammonium compounds, such as alkonium salts, e.g., a bromide, benzalkonium salts, such as
a chloride or a bromide, cetrimonium salts, e.g., a bromide, phenoalkecinium salts, such as
phenododecinium bromide, cetylpyridinium chloride and other salts; furthermore, mercurial
compounds, such as phenylmercuric acetate, borate, or nitrate, thiomersal, chlorhexidine or
its gluconate, or any antibiotically active compounds of biological origin, or any suitable
mixture thereof.
[0152] Examples of “antioxidants” are butylated hydroxyanisol (BHA), butylated
hydroxytoluene (BHT) and di-tert-butylphenol (LY 178002, LY256548, HWA-131, BF-389,
CI-986, PD-127443, E-5119, BI-L-239XX, etc.), tertiary butylhydroquinone (TBHQ), propyl
gallate (PG), 1-O-hexyl-2,3,5-trimethylhydroquinone (HTHQ); aromatic amines
(diphenylamine, p-alkylthio-o-anisidine, ethylenediamine derivatives, carbazol,
tetrahydroindenoindol); phenols and phenolic acids (guaiacol, hydroquinone, vanillin, gallic
acids and their esters, protocatechuic acid, quinic acid, syringic acid, ellagic acid, salicylic
acid, nordihydroguaiaretic acid (NDGA), eugenol); tocopherols (including tocopherols
(alpha, beta, gamma, delta) and their derivatives, such as tocopheryl-acylate (e.g., -acetate, -

laurate, myristate, -palmitate, -oleate, -linoleate, etc., or an y other suitable tocopheryl-
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spice extracts (e.g., from clove, cinnamon, sage, rosemary, mace, oregano, allspice, nutmeg);
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carnosic acid, carnosol, carsolic acid; rosmarinic acid, rosmaridiphenol, gentisic acid, ferulic
acid; oat flour extracts, such as avenanthramide 1 and 2; thioethers, dithioethers, sulphoxides,
tetralkylthiuram disulphides; phytic acid, steroid derivatives (e.g., U74006F); tryptophan
metabolites (e.g., 3-hydroxykynurenine, 3-hydroxyanthranilic acid), and
organochalcogenides.

[0153] “Thickeners” are used to increase the viscosity of pharmaceutical formulations to
and may be selected from selected from pharmaceutically acceptable hydrophilic polymers,
such as partially etherified cellulose derivatives, comprising carboxymethyl-, hydroxyethyl-,
hydroxypropyl-, hydroxypropylmethyl- or methyl-cellulose; completely synthetic hydrophilic
polymers comprising polyacrylates, polymethacrylates, poly(hydroxyethyl)-,
poly(hydroxypropyl)-, poly(hydroxypropylmethyl)methacrylate, polyacrylonitrile, methallyl-
sulphonate, polyethylenes, polyoxicthylenes, polyethylene glycols, polyethylene glycol-
lactide, polyethylene glycol-diacrylate, polyvinylpyrrolidone, polyvinyl alcohols,
poly(propylmethacrylamide), poly(propylene fumarate-co-ethylene glycol), poloxamers,
polyaspartamide, (hydrazine cross-linked) hyaluronic acid, silicone; natural gums comprising
alginates, carrageenan, guar-gum, gelatine, tragacanth, (amidated) pectin, xanthan, chitosan
collagen, agarose; mixtures and further derivatives or co-polymers thereof and/or other
pharmaceutically, or at least biologically, acceptable polymers.

[0154] The antifungal formulations of the present invention may also comprise a polar

liquid medium. The topical antifungal formulations of the invention may be administered in
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44. VESICULAR FORMULATIONS

[0157] While not to be limited to any mechanism of action or any theory, the
formulations of the invention may form vesicles or ESAs characterized by their adaptability,
deformability, or penetrability.

[0158] The term vesicle or aggregate "adaptability” which governs the "tolerable surface
curvature” is defined as the ability of a given vesicle or aggregate to change easily its
properties, such as shape, elongation ratio, and surface to volume ratio. The vesicles of this
invention may be characterized by their ability to adjust the aggregates’ shape and properties
to the anisotropic stress caused by pore crossing. Sufficient adaptability implies that a vesicle
or an aggregate can sustain different unidirectional forces or stress, such as one caused by
pressure, without extensive fragmentation, which defines a "stable" aggregate. If an aggregate
passes through a barrier fulfilling this condition the terms "adaptability” and (shape)
"deformability" plus "permeability" are essentially equivalent. A "barrier" in the context of
this invention is (as in, for example, EP 0 475 160 and WO 98/17255) a body with through-
extending narrow pores, such narrow pores having a radius which is at least 25% smaller than
the radius of the ESAs (considered as spherical) before said ESAs permeate through such
pores.

[0159] The term "narrow" used in connection with a pore implies that the pore radius is
significantly, typically at least 25%, smaller than the radius of the entity tested with regard to
its ability to cross the pore. The necessary difference typically should be greater for the
narrower pores. Using 25% limit is therefore quite suitable for >150 nm diameter whereas
>100% difference requirement is more appropriate for the smaller systems, e.g., with <50 nm
diameter. For diameters around 20 nm, aggregate diameter difference of at least 200% is
often required.

[0160] The term "semipermeable” used in connection with a barrier implies that a
solution can cross transbarrier openings whereas a suspension of non-adaptable aggregates
(large enough for the above definition of "narrow" pores to apply) cannot. Conventional lipid
vesicles (liposomes) made from any common phosphatidylcholine in the gel lamellar phase
or else from any biological phosphatidylcholine/cholesterol 1/1 mol/mol mixture or else
comparably large oil droplets, all having the specified relative diameter, are three examples

for such non-adaptable aggregates.
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[0161] The term "stable" means that the tested aggregates do not change their diameter
spontancously or under the transport related mechanical stress (e.g. during passage through a
semipermeable barrier) unacceptably, which most often means only to a pharmaceutically
acceptable degree. A 20-40% change is normally considered acceptable; the halving or
doubling of aggregate diameter is borderline and a greater change in diameter is typically
unacceptable. Alternatively and very conveniently, the change in aggregate diameter
resulting from pore crossing under pressure is used to assess system stability; the same
criteria are then applied as for "narrow” pores, mutatis mutandis. To obtain the correct value
for aggregate diameter change, a correction for flux/vortex effects may be necessary. These
procedures are described in greater detail in the publications of the applicant in Cevc et. al.,
Biochim. Biophys. Acta 2002; 1564:21-30.

[0162] Non-destructing passage of ultradeformable, mixed lipid aggregates through
narrow pores in a semi-permeable barrier is thus diagnostic of high aggregate adaptability. If
pore radius is two times smaller than the average aggregate radius the aggregate must change
its shape and surface-to-volume ratio at least 100% to pass without fragmentation through the
barrier. An easy and reversible change in aggregate shape inevitably implies high aggregate
deformability and requires large surface-to-volume ratio adaptation. A change in surface-to-
volume ratio per se implies: a) high volume compressibility, e.g. in the case of compact
droplets containing material other than, and immiscible with, the suspending fluid; b) high
aggregate membrane permeability, e.g. in the case of vesicles that are free to exchange fluid
between inner and outer vesicle volume.

4.5 METHODS OF ADMINISTRATION

[0163] Another aspect of the invention provides methods of administering a
pharmaceutical composition comprising antifungal, a lipid, and a surfactant. Generally, the
pharmaceutical composition is administered to nail tissue. For instance, in some
embodiments, it is administered topically to the nail tissue.

[0164] As used herein, the term “nail tissue,” is used to describe any tissue that is a
component of the “nail unit.” The nail unit is comprised of the matrix, the nail plate, the nail
bed, the cuticle, the lunula and the hyponychium. The matrix is where the cells multiply and
keratinize before being incorporated into the nail plate. This tissue starts about 5 mm
proximal to the nail fold and covers all the area called "lunula" or "half moon". The matrix is
protected from infection by the cuticle, a fold of modified stratum corneum proximal to the

nail plate.
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[0165] In one embodiment, the topical formulation is administered to nail tissue and/o
surrounding skin of a human subject which results in a mean concentration of antifungal per
gram of nail tissue of about at least 1.5 mg/g, 2.0 mg/g, 2.1 mg/g, 2.2 mg/g, 2.3 mg/g, 2.4
mg/g, 2.5 mg/g, 2.6 mg/g, 2.7 mg/g, 2.8 mg/g, 2.9 mg/g and 3.0 mg/g. In another
embodiment, the topical formulation is administered to nail tissue of a human subject which
results in a mean concentration of antifungal per gram of nail tissue of about 0.1 to about 15
mg/g, about 0.2 to about 12.5 mg/g, about 0.5 to about 10.0 mg/g, about 1.0 to about 7.5
mg/g or about 2.0 to about 5.0 mg/g. The mean concentration can be determined one, two or
three weeks after ceasing administration of the topical formulation. The invention also
provides a method of treating a fungal infection of nail tissue in a human subject comprising
administering a topical formulation to the infected nail tissue and/or surrounding skin of the
human subject which results in a mean concentration of antifungal per gram of nail tissue of
about 0.1 to about 15 mg/g, about 0.2 to about 12.5 mg/g, about 0.5 to about 10.0 mg/g, about
1.0 to about 7.5 mg/g or about 2.0 to about 5.0 mg/g. The mean concentration can be
determined one, two or three weeks after ceasing administration of the pharmaceutical
composition.

[0166] In certain embodiments of the methods, the administration of topical antifungal
formulations of the invention also results in a mean serum concentration of antifungal in the
human subject of less than 10.0 ng/ml, 5.0 ng/ml, 4.0 ng/ml, 3.0 ng/ml, 2.0 ng/ml, 1.0 ng/ml,
0.5 ng/ml or 0.2 ng/ml.

[0167] In some embodiments of the methods, the topical formulation comprises about 1.0
to about 5.0 mg of antifungal. In a specific embodiment of the method, the pharmaceutical
composition comprises 3.0 mg of antifungal. The topical formulation can be administered,
for example, twice daily. In certain embodiments, the composition may also be administered,
once every two days, once daily, three times a day or four times a day. In certain
embodiments, the topical formulation is administered for at least three weeks. In other
embodiments, the topical formulation is administered for 3 to 48 weeks, 3 to 36 weeks or 3 to
24 weeks, 3 to 12 weeks or 3 to 6 weeks.

[0168] In a specific embodiment of the methods, the topical formulation is administered
for 12 weeks to treat nail fungal infection, followed by an assessment to determine whether a
mycological cure has been achieved. If a mycological cure has been achieved, further
administration of the topical formulation is ceased. If a mycological cure has not been
achieved, then the topical formulation is again administered for another 12 week period,

followed by a second assessment to determine whether the regiment has achieved a cure. The
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cycle can be repeated until the regimen achieves a mycological cure. In certain
embodiments, the formulations are adapted to cause a greater than 90% mycological cure
rate.

[0169] In another embodiment, a topical formulation comprising antifungal, a lipid, and a
surfactant is administered to nail tissue and/or surrounding skin twice daily for at least one,
two or three weeks. The invention also provides a method of treating a fungal infection of
nail tissue in a human subject comprising administering a topical formulation to the infected
nail tissue and surrounding skin of the human subject twice daily for at least one, two or three
weeks, wherein the topical formulation comprises antifungal, a lipid, and a surfactant.

[0170] In certain embodiments of the methods, the topical formulation may also be
administered, once every two days, daily, three times a day or four times a day. In specific
embodiments, the topical formulation is administered for 3 to 48 weeks, 3 to 36 weeks, 3 to
24 weeks, 3 to 12 weeks or 3 to 6 weeks.

[0171] In some embodiments of the methods, the topical formulation comprises from
about 1.0 to about 5.0 mg of antifungal. For instance, the topical formulation can comprise
about 3.0 mg of antifungal.

[0172] In a particular embodiment, the fungal infection being treated comprises
onychomycosis.

[0173] In some embodiments of the methods described herein, the topical formulation is
administered for a period longer than 12 weeks. For instance, in some embodiments, the
topical formulation is administered for at least 24 weeks, for at least 36 weeks, or for at least
48 weeks.

[0174] In some embodiments of the methods, a cyclical treatment regimen is employed.
Such regimens employ treatment cycles involving the administration of the topical
formulation for a period of time, followed by a period wherein no formulation is
administered, and, if necessary, repeating this sequence, i.e., the cycle. Treatment cycles can
include, for example, administering, the topical formulation consecutively for a period of 12
weeks, e.g., using twice daily administration, followed a period of time wherein no
formulation is administered, followed by another period where the formulation is again
administered consecutively for another 12 weeks.

[0175] Certain embodiments of the methods include treatment regimens, wherein the
topical formulation is administered to treat nail fungal infection for a period of time, followed
by an assessment of the subject to determine whether the administration has achieved a

mycological cure in the subject. If a mycological cure has been achieved, further
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administration of the topical formulation is ceased. If a mycological cure has not been
achieved, then the topical formulation is again administered during a second administration
period, which is followed by a second assessment to determine whether the regimen has
achieved a cure. The cycle can be repeated until the regimen achieves a mycological cure.
[0176] In certain embodiments, the invention relates to using the methods of
administration described herein to treat specific patient populations. In some embodiments, a
population of patients who suffer chronically from nail fungal infection can be treated with
the methods of administration described herein. In a specific embodiment, a population of
patients who suffer from persistent re-infection can be treated using the methods described
herein. For instance, the topical formulation may be administered to such a population during
first administration period, (e.g., a first 12 week period) and then again for a second
subsequent administration period (e.g., an additional 12 week period) to prevent re-infection
of nail tissue.

[0177] In other embodiments, the methods of administration described herein may be
used prophylactically in order to prevent re-infection of nail tissue in a population of patients

who suffer chronically from nail fungal infections.

4.5 KITS

[0178] The invention further includes a pharmaceutical pack or kit comprising one or
more containers filled with a antifungal formulation of the invention for the treatment or
prevention of a fungal infection in a human subject. The invention provides kits that can be
used in the above-described methods.

[0179] In one embodiment, a kit comprises one or more containers comprising an
antifungal formulation of the invention. The kit may further comprise instructions for
administering the antifungal formulations of the invention for the treating or preventing skin
and/or nail infections, as well as side effects and dosage information. Optionally associated
with such container(s) can be a notice in the form prescribed by a governmental agency

regulating the manufacture, use or sale for human administration.

S. EXAMPLES

5.1 Example 1: Antifungal Formulations

[0180] Antifungal formulations for topical application may be prepared by the following

procedure:
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1. Organic phase production, which contains all lipophilic excipients

The organic phase is produced by weighing the lipid, the surfactant, antifungal
hydrochloride and any additional lipophilic excipients into suitable containers followed by
mixing these components into anoptically isotropic phase which appears as a clear solution.
During mixing, the organic phase will be heated up, but temperature must not rise above 45

°C.

2. Aqueous phase production
The aqueous phase is prepared by weighing the non-lipophilic components and water,
which serves as solvent, into suitable containers and then mixing these components

into a clear solution. During mixing, the temperature will be elevated to 40 °C.

3. Production of a concentrated intermediate by combination of both phases

The isotropic organic phase and the clear aqueous phase are combined under stirring
in a suitable vessel. Before and during the combination the temperature of both phases must
be kept between 35 °C and 45 °C. The resulting intermediate is homogenised mechanically
at 40 °C. Before starting homogenisation, the pressure in the production vessel is lowered to
—0.08 MPa. The desired average carrier size is typically reached after 10 minutes of
homogenisation.

Three process parameters must be controlled carefully during the production of the
concentrated intermediate: temperature, homogeniser circulation velocity, and

overall processing time.

4. Production of the final bulk product by mixing the concentrated intermediate
with dilution buffer.
The concentrated intermediate is diluted with the dilution buffer to the intended final

concentration. The mixture is carefully stirred in the mixing vessel at 20 °C to homogeneity.

[0181] Table 8 describes the amount of surfactant, lipid, and one or more antifungal (e.g.,
terbinafine) in preferred antifungal formulations of the invention. The amount of one or more
antifungal, lipid, lipid and surfactant combined is described in terms of the percent total in the
formulation. One of the terbinafine formulations described below was tested for efficacy in

Vivo.
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Example Formulation 1

[0182] Formulation 1 comprises antifungal (10 mg/g), sphingomyelin (brain) (47.944
mg/g) as a lipid, Tween 80 (42.056mg/g) as a surfactant, lactate buffer (pH 4), benzyl alcohol
(5.250 mg/g) as an antimicrobial agent, BHT (0.200 mg/g) and sodium metabisulfite (.0500
mg/g) as antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating agent, and
ethanol (30.000 mg/g).

Example Formulation 2

[0183] Formulation 2 comprises antifungal (15 mg/g), sphingomyelin (brain) (53.750
mg/g) as a lipid, Tween 80 (31.250 mg/g) as a surfactant, lactate (pH 4) buffer, benzyl
alcohol (5.250 mg/g) as an antimicrobial agent, BHT (0.200 mg/g) and sodium metabisulfite
(0.500 mg/g) as antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating
agent, and ethanol (15.000 mg/g).

Example Formulation 3

[0184] Formulation 3 comprises antifungal (30 mg/g), sphingomyelin (brain) (90.561
mg/g) as a lipid, Tween 80 (79.439 mg/g) as a surfactant, lactate (pH 4) buffer, benzyl
alcohol (5.250 mg/g) as an antimicrobial agent, BHT (0.200 mg/g) and sodium metabisulfite
(0.500 mg/g) as antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating
agent, and ethanol (30.000 mg/g).

Example Formulation 4

[0185] Formulation 4 comprises antifungal (10 mg/g), sphingomyelin (brain) (47.944
mg/g) as a lipid, Tween 80 (42.056 mg/g) as a surfactant, lactate (pH 5) buffer, benzyl
alcohol (5.250 mg/g) as an antimicrobial agent, BHT (0.200 mg/g) and sodium metabisulfite
(0.500 mg/g) as antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating
agent, and ethanol (30.000 mg/g).

Example Formulation 5

[0186] Formulation 5 comprises antifungal (5 mg/g), sphingomyelin lauroyl (50.607

mg/g) as a lipid, Brij 98 (44.393 mg/g) as a surfactant, acetate (pH 5) buffer, benzyl alcohol
(5.250 mg/g) as an antimicrobial agent, BHT (0.200 mg/g) and sodium metabisulfite (0.500
mg/g) as antioxidants, EDTA (3.000 mg/g) as a chelating agent, and ethanol (10.000 mg/g).

Example Formulation 6
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[0187] Formulation 6 comprises antifungal (30 mg/g), sphingomyelin lauroyl (90.561
mg/g) as a lipid, Brij 98 (79.439 mg/g) as a surfactant, acetate (pH 5) buffer, benzyl alcohol
(5.250 mg/g) as as antimicrobial agent, BHT (0.200 mg/g) and sodium metabisulfite (0.500
mg/g) as antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating agent, and
ethanol (30.000 mg/g).

Example Formulation 7

[0188] Formulation 7 comprises antifungal (7.5 mg/g), sphingomyelin lauroyl (49.276
mg/g) as a lipid, Brij 98 (79.439 mg/g) as a surfactant, acetate (pH 6.5) buffer, benzyl alcohol
(5.250 mg/g) as an antimicrobial agent, BHT (0.200 mg/g) and sodium metabisulfite (0.500
mg/g) as antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating agent, and
ethanol (30.000 mg/g).

Example Formulation 8

[0189] Formulation 8 comprises antifungal (15 mg/g), phosphatidyl choline and
phosphatidyl glycerol (53.750 mg/g) as a lipid, Brij 98 (31.250 mg/g) as a surfactant,
phosphate (pH 6.5) buffer, benzyl alcohol (5.250 mg/g) as an antimicrobial agent, HTHQ
(0.200 mg/g) as an antioxidant, glycerol (30.000 mg/g), and EDTA (3.000 mg/g) as a
chelating agent.

Example Formulation 9

[0190] Formulation 9 comprises antifungal (30 mg/g), phosphatidyl choline and
phosphatidyl glycerol (90.561 mg/g) as a lipid, Brij 98 (79.439 mg/g) as a surfactant,
phosphate (pH 6.5) buffer, benzyl alcohol (5.250 mg/g) as an antimicrobial agent, HTHQ
(0.200 mg/g) as as antioxidant, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating
agent, and ethanol (30.000 mg/g).

Example Formulation 10

[0191] Formulation 10 comprises antifungal (10 mg/g), phosphatidyl choline and
phosphatidyl glycerol (41.351mg/g) as a lipid, Brij 98 (48.649 mg/g) as a surfactant,
phosphate (pH 4) buffer, benzyl alcohol (5.250 mg/g) as an antimicrobial agent, HTHQ
(0.200 mg/g) as an antioxidant, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating
agent, and ethanol (30.000 mg/g).
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Example Formulation 11
[0192] Formulation 11 comprises antifungal (15 mg/g), phosphatidyl choline and
phosphatidyl glycerol (47.882 mg/g) as a lipid, Brij 98 (37.118 mg/g) as a surfactant,
phosphate (pH 4) buffer, benzyl alcohol (5.250 mg/g) as an antimicrobial agent, HTHQ
(0.200 mg/g) as an antioxidant, glycerol, EDTA (3.000 mg/g) as a chelating agent, and
ethanol (30.000 mg/g).

Example Formulation 12

[0193] Formulation 12 comprises antifungal (30 mg/g), phosphatidyl choline and
phosphatidyl glycerol (95.764 mg/g) as a lipid, Brij 98 (74.236 mg/g) as a surfactant,
phosphate (pH 4) buffer, benzyl alcohol (5.250 mg/g) as an antimicrobial agent, HTHQ
(0.200 mg/g) as an antioxidant, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating
agent, and ethanol (30.000 mg/g).

Example Formulation 13

[0194] Formulation 13 comprises antifungal (10 mg/g), phosphatidyl choline and
phosphatidylinositol (66.676 mg/g) as a lipid, Span 20 (24.324 mg/g) as a surfactant, acetate
(pH 5) buffer, benzyl alcohol (5.250 mg/g), HTHQ (0.200 mg/g) as an antioxidant, EDTA
(3.000 mg/g) as a chelating agent, and ethanol (25.000 mg/g).

Example Formulation 14

[0195] Formulation 14 comprises antifungal (15 mg/g), phosphatidyl choline and
phosphatidylinositol (62.027 mg/g) as a lipid, Span 20 (22.973 mg/g) as a surfactant, acetate
(pH 5) buffer, benzyl alcohol (5.250 mg/g) as an antimicrobial agent, HTHQ (0.200 mg/g) as
an antioxidant, EDTA (3.000 mg/g) as a chelating agent, and ethanol (30.000 mg/g).

Example Formulation 15

[0196] Formulation 15 comprises antifungal (30 mg/g), phosphatidyl choline and
phosphatidylinositol (124.054 mg/g) as a lipid, Span 20 (45.946 mg/g) as a surfactant, acetate
(pH 5) buffer, benzyl alcohol (5.250 mg/g) as an antimicrobial agent, HTHQ (0.200 mg/g) as
an antioxidant, glycerol (30.000 mg/g), and EDTA (3.000 mg/g) as a chelating agent, and
ethanol (30.000 mg/g).



BHT (0.200) sodium netabisulfite Benzyl alcohol Benzyl al cohol Benzyl
al cohol Benzyl al cohol Benzyl al cohol Benzyl al cohol Benzyl al cohol
Acet at e Awetwatomifet at e Acet at e Phosphat e Phosphat e Acetratrasiiogsshiat e
Tween 80 67

Example Formulation 16

[0197] Formulation 16 comprises antifungal (5 mg/g), phosphatidyl choline and
phosphatidylinositol (62.687 mg/g) as a lipid, Span 20 (32.313 mg/g) as a surfactant, acetate
(pH 6.5) buffer, benzyl alcohol (5.250 mg/g) as an antimicrobial agent, HTHQ (0.200 mg/g)
as an antioxidant, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating agent.

Example Formulation 17

[0198] Formulation 17 comprises antifungal (15 mg/g), phosphatidyl choline and
phosphatidic acid (41.853 mg/g) as a lipid, Tween 80 (43.147 mg/g) as a surfactant,
phosphate (pH 6.5) buffer, benzyl alcohol (5.250 mg/g) as an antimicrobial agent, BHT
(0.200 mg/g) as an antioxidant, glycerol (30.000 mg/g), EDTA (3.000 mg/g), and ethanol
(30.000 mg/g).

Example Formulation 18

[0199] Formulation 18 comprises antifungal (30 mg/g), phosphatidyl choline and
phosphatidic acid (95.764 mg/g) as a lipid, Tween 80 (74.236 mg/g) as a surfactant,
phosphate (pH 6.5) buffer, benzyl alcohol (5.250 mg/g) as an antimicrobial agent, BHT
(0.200 mg/g) as an antioxidant, EDTA (3.000 mg/g), and ethanol (30.000 mg/g).

Example Formulation 19

[0200] Formulation 19 comprises antifungal (15 mg/g), phosphatidyl choline and
phosphatidic acid (47.882 mg/g) as a lipid, Tween 80 (37.118 mg/g) as a surfactant,
phosphate (pH 6.5) buffer, benzyl alcohol (5.250 mg/g) as an antimicrobial agent, BHT
(0.200 mg/g) as an antioxidant, and EDTA (3.000 mg/g).

Example Formulation 20

[0201] Formulation 20 comprises antifungal (10mg/g), phosphatidyl choline and
phosphatidic acid (45.000 mg/g) as a lipid, Tween 80 (45.000 mg/g) as a surfactant,
phosphate (pH 6.5) buffer, benzyl alcohol (5.250 mg/g) as an antimicrobial agent, BHT
(0.200 mg/g) as as antioxidant, and EDTA (3.000 mg/g).

Example Formulation 21

[0202] Formulation 21 comprises antifungal (10 mg/g), phosphatidyl choline (31.935
mg/g) as a lipid, cremophor (58.065 mg/g) as a surfactant, lactate (pH 5) buffer, thimerosal
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(5.250 mg/g) as an antimicrobial agent, BHA (0.200 mg/g) as an antioxidant, glycerol
(30.000 mg/g), EDTA (3.000 mg/g) as a chelating agent, and ethanol (15.000 mg/g).

Example Formulation 22

[0203] Formulation 22 comprises antifungal (15 mg/g), phosphatidyl choline (42.500
mg/g ) as a lipid, cremophor (42.500 mg/g ) as a surfactant, lactate (pH 6.5) buffer,
thimerosal (5.250 mg/g) as an antimicrobial agent, BHA (0.200 mg/g) as an antioxidant,
glycerol (30.000 mg/g), and EDTA (3.000 mg/g) as a chelating agent.

Example Formulation 23

[0204] Formulation 23 comprises antifungal (10 mg/g), phosphatidyl choline (38.276
mg/g) as a lipid, cremophor (51.724 mg/g) as a surfactant, lactate (pH 4) buffer, thimerosal
(5.250 mg/g) as an antimicrobial agent, BHA (0.200 mg/g) as an antioxidant, EDTA (3.000
mg/g) as a chelating agent, and ethanol (30.000 mg/g) .

Example Formulation 24

[0205] Formulation 24 comprises antifungal(15 mg/g), phosphatidyl choline (42.500
mg/g ) as a lipid, cremophor (42.500 mg/g) as a surfactant, lactate (pH 4) buffer, thimerosal
(5.250 mg/g) as an antimicrobial agent, BHA (0.200 mg/g) as an antioxidant, EDTA (3.000
mg/g) as a chelating agent, and ethanol (15.000 mg/g).

Example Formulation 25

[0206] Formulation 25 comprises antifungal (30 mg/g), phosphatidyl choline (85.000
mg/g) as a lipid, cremophor (85.000 mg/g) as a surfactant, lactate (pH 4) buffer, thimerosal
(5.250 mg/g) as an antimicrobial agent, BHA (0.200 mg/g) as an antioxidant, EDTA (3.000
mg/g) as a chelating agent, and ethanol (30.000 mg/g).

Example Formulation 26

[0207] Formulation 26 comprises antifungal (10 mg/g), phosphatidyl choline (38.276
mg/g) as a lipid, cremophor (51.276 mg/g) as a surfactant, lactate (pH 5) buffer, thimerosal
(5.250 mg/g) as an antimicrobial agent, BHA (0.200 mg/g) as an antioxidant, and EDTA
(3.000 mg/g) as a chelating agent.

Example Formulation 27

[0208] Formulation 27 comprises antifungal (15 mg/g), phosphatidyl choline (36.429
mg/g) as a lipid, cremophor (48.571 mg/g) as a surfactant, lactate (pH 5) buffer, thimerosal
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(5.250 mg/g) as an antimicrobial agent, BHA (0.200 mg/g) as an antioxidant, EDTA (3.000
mg/g) as a chelating agent, and ethanol (30.000 mg/g).

Example Formulation 28

[0209] Formulation 28 comprises antifungal (30 mg/g), phosphatidyl choline (72.299
mg/g) as a lipid, cremophor (97.701 mg/g) as a surfactant, lactate (pH 5) buffer, thimerosal
(5.250 mg/g) as an antimicrobial agent, BHA (0.200 mg/g) as an antioxidant, EDTA (3.000
mg/g) as a chelating agent, and ethanol (15.000 mg/g).

Example Formulation 29

[0210] Formulation 29 comprises antifungal (7.5 mg/g), phosphatidyl ethanolamine
(46.250 mg/g) as a lipid, Tween 80 (46.250 mg/g) as a surfactant, phosphate (pH 6.5) buffer,
thimerosal (5.250 mg/g) as an antimicrobial agent, BHT (0.200 mg/g) and sodium
metabisulfite (0.500 mg/g) as an antioxidant, EDTA (3.000 mg/g) as a chelating agent, and
ethanol (20.000 mg/g).

Example Formulation 30

[0211] Formulation 30 comprises antifungal (15 mg/g), phosphatidyl ethanolamine
(38.804 mg/g) as a lipid, Tween 80 (46.196 mg/g) as a surfactant, phosphate (pH 6.5) buffer,
thimerosal (5.250 mg/g) as an antimicrobial agent, BHT (0.200 mg/g) and sodium
metabisulfite (0.500 mg/g) as an antioxidant, glycerol (15.000 mg/g), EDTA (3.000 mg/g) as
a chelating agent, and ethanol (30.000 mg/g).

Example Formulation 31

[0212] Formulation 31 comprises antifungal (30mg/g), phosphatidyl ethanolamine
(36.667 mg/g) as a lipid, Tween 80 (33.333 mg/g) as a surfactant, phosphate (pH 6.5) buffer,
thimerosal (5.250 mg/g) as an antimicrobial agent, BHT (0.200 mg/g) and sodium
metabisulfite (0.500 mg/g) as antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a
chelating agent, and ethanol (30.000 mg/g).

Example Formulation 32

[0213] Formulation 32 comprises antifungal (10mg/g), phosphatidyl glycerol (23.333
mg/g) as a lipid, Brij 98 (66.667 mg/g) as a surfactant, acetate (pH 4) buffer, benzyl alcohol
(5.250 mg/g) as an antimicrobial agent, BHT (0.200 mg/g) as an antioxidant, and EDTA
(3.000 mg/g) as a chelating agent .

Example Formulation 33
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[0214] Formulation 33 comprises antifungal (12.5 mg/g), phosphatidyl glycerol (45.833
mg/g) as a lipid, Brij 98 (41.667 mg/g) as a surfactant, acetate (pH 4) buffer, benzyl alcohol
(5.250 mg/g) as an antimicrobial agent, BHT (0.200 mg/g) as an antioxidant, glycerol (30.000
mg/g), and EDTA (3.000 mg/g) as a chelating agent.

Example Formulation 34

[0215] Formulation 34 comprises antifungal (30 mg/g), phosphatidyl glycerol (31.957
mg/g) as a lipid, Brij 98 (38.043 mg/g) as a surfactant, acetate (pH 4) buffer, benzyl alcohol
(5.250 mg/g) as as antimicrobial agent, BHT (0.200 mg/g) as an antioxidant, EDTA (3.000
mg/g) as a chelating agent, and ethanol (30.000 mg/g).

Example Formulation 35

[0216] Formulation 35 comprises antifungal (10 mg/g), phosphatidyl glycerol (47.143
mg/g) as a lipid, Brij 98 (42.857 mg/g) as a surfactant, acetate (pH 5) buffer, benzyl alcohol
(5.250 mg/g) as an antimicrobial agent, BHT (0.200 mg/g) as an antioxidant, glycerol (30.000
mg/g), EDTA (3.000 mg/g) as a chelating agent, and ethanol (25.000 mg/g).

Example Formulation 36

[0217] Formulation 36 comprises antifungal (15 mg/g), phosphatidyl glycerol (96.905
mg/g) as a lipid, Brij 98 (88.095 mg/g) as a surfactant, acetate (pH 5) buffer, benzyl alcohol
(5.250 mg/g) as an antimicrobial agent, BHT (0.200 mg/g) as an antioxidant, glycerol (30.000
mg/g), EDTA (3.000 mg/g) as a chelating agent, and ethanol (20.000 mg/g).

Example Formulation 37

[0218] Formulation 37 comprises antifungal (30 mg/g), phosphatidyl glycerol (31.957
mg/g) as a lipid, Brij 98 (38.043) as a surfactant, acetate (pH 5) buffer, benzyl alcohol (5.250
mg/g) as an antimicrobial agent, BHT (0.200 mg/g) as an antioxidant, EDTA (3.000 mg/g) as
a chelating agent, and ethanol (30.000 mg/g).

Example Formulation 38

[0219] Formulation 38 comprises antifungal (10 mg/g), phosphatidyl ethanolamine
(35.455 mg/g) as a lipid, cremophor (54.545 mg/g) as a surfactant, phosphate (pH 6.5) buffer,
benzyl alcohol (5.250 mg/g) as an antimicrobial agent, BHT (0.200 mg/g) and sodium
metabisulfite (0.500 mg/g) as antioxidants, glycerol (30.000 mg/g), and EDTA (3.000 mg/g)

as a chelating agent.



(0.500) Benzyl alcohol Benzyl Al cohol Phosphate Phosphate Phosphate
Tween 80 Tween 80 Phosphatidyl choline Phosphatidyl choline Phosphatidyl

chol i ne  Wo0-2010/01040 PCT/TB2009/006742
71

Example Formulation 39

[0220] Formulation 39 comprises antifungal (15 mg/g), phosphatidyl ethanolamine
(84.457 mg/g) as a lipid, cremophor (100.543 mg/g) as a surfactant, phosphate (pH 6.5)
buffer, benzyl alcohol (5.250 mg/g) as an antimicrobial agent, BHT (0.200 mg/g) and sodium
metabisulfite (0.500 mg/g) as antioxidants, EDTA (3.000 mg/g) as a chelating agent, and
ethanol (30.000 mg/g).

Example Formulation 40

[0221] Formulation 40 comprises antifungal (30 mg/g), phosphatidyl ethanolamine
(89.048 mg/g) as a lipid, cremophor (80.952 mg/g) as a surfactant, phosphate (pH 6.5) buffer,
benzyl alcohol (5.250 mg/g), BHT (0.200 mg/g) and sodium metabisulfite (0.500 mg/g) as
antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating agent, and ethanol
(30.000 mg/g).

Example Formulation 41

[0222] Formulation 41 comprises antifungal (10 mg/g), phosphatidyl glycerol (41.087
mg/g) as a lipid, Tween 80 (48.913 mg/g) as a surfactant, propionate (pH 4) buffer, benzyl
alcohol (5.250 mg/g) as an antimicrobial agent, BHT (0.200 mg/g) and sodium metabisulfite
(0.500 mg/g) as antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating
agent, and ethanol (30.000 mg/g).

Example Formulation 42

[0223] Formulation 42 comprises antifungal (15 mg/g), phosphatidyl glycerol (45.280
mg/g) as a lipid, Tween 80 (39.720 mg/g) as a surfactant, propionate (pH 4) buffer, benzyl
alcohol (5.250 mg/g) as an antimicrobial agent, BHT (0.200 mg/g) and sodium metabisulfite
(0.500 mg/g), and EDTA (3.000 mg/g) as a chelating agent.

Example Formulation 43

[0224] Formulation 43 comprises antifungal(30 mg/g), phosphatidyl glycerol (107.500
mg/g) as a lipid, Tween 80 (62.500 mg/g) as a surfactant, propionate (pH 4) buffer, benzyl
alcohol (5.250 mg/g) as an antimicrobial agent, BHT (0.200 mg/g) and sodium metabisulfite
(0.500 mg/g) as antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating
agent, and ethanol (30.000 mg/g).
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Example Formulation 46

[0227] Formulation 46 comprises antifungal (30 mg/g), phosphatidyl glycerol (90.561
mg/g) as a lipid, Tween 80 (79.439 mg/g) as a surfactant, propionate (pH 5) buffer, benzyl
alcohol (5.250 mg/g) as an antimicrobial agent, BHT (0.200 mg/g) and sodium metabisulfite
(0.500 mg/g) as antioxidants, EDTA (3.000 mg/g) as a chelating agent, and ethanol (30.000
mg/g).

Example Formulation 47

[0228] Formulation 47 comprises antifungal (10 mg/g), phosphatidyl glycerol (47.944
mg/g) as a lipid, Tween 80 (42.056 mg/g) as a surfactant, propionate (pH 5) buffer, benzyl
alcohol (5.250 mg/g) as an antimicrobial agent, BHT (0.200 mg/g) and sodium metabisulfite
(0.500 mg/g) as antioxidants, EDTA (3.000 mg/g) as a chelating agent, and ethanol (10.000
mg/g).

Example Formulation 48

[0229] Formulation 48 comprises antifungal (5 mg/g), phosphatidyl serine (50.607 mg/g)
as a lipid, Brij 98 (44.393 mg/g) as a surfactant, phosphate (pH 5.5) buffer, thimerasol (5.250
mg/g) as an antimicrobial agent, BHT (0.200 mg/g) and sodium metabisulfite (0.500 mg/g)
as antioxidants, glycerol (30.000 mg/g), and EDTA (3.000 mg/g) as a chelating agent.
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al cohol (5.250 an antim crobi al ent q) as an
St ox el i glipacini 5 €0 00msa) gy EDTANT acasio (P Ry puiks- BerenbalAeiong

agent . @ndo & NANRlan R PBu DT (0 08 RYAPLOAPATORGERLBRAO PRETAZ
mg/g), EDTA (3.000 mg/g) as a chelating agent, and ethanol (25.000 mg/g).

Example Formulation 52

[0233] Formulation 52 comprises antifungal (15 mg/g), phosphatidyl glycerol (46.364
mg/g) as a lipid, Brij 98 (38.636 mg/g) as a surfactant, acetate (pH 4) buffer, benzyl alcohol
(5.250 mg/g) as an antimicrobial, BHT (0.200 mg/g) as an antioxidant, EDTA (3.000 mg/g)
as a chelating agent, and ethanol (20.000 mg/g).

Example Formulation 53

[0234] Formulation 53 comprises antifungal (10 mg/g), phosphatidyl glycerol (46.098
mg/g) as a lipid, Brij 98 (43.902 mg/g) as a surfactant, acetate (pH 5) buffer, benzyl alcohol
(5.250 mg/g) as an antimicrobial, BHT (0.200 mg/g) as an antioxidant, glycerol (15.000
mg/g), EDTA (3.000 mg/g) as a chelating agent, and ethanol (30.000 mg/g).

Example Formulation 54

[0235] Formulation 54 comprises antifungal (15 mg/g), phosphatidyl glycerol (43.537
mg/g) as a lipid, Brij 98 (41.463 mg/g) as a surfactant, acetate (pH 5) buffer, benzyl alcohol



66 Exanple Formulation 11 [0192] Formul ati on 11 conprises antifungal (15

ng/ g), phosphatidyl choline and phosphatidyl glycerol (47.882 ng/g) as a
i pid, Brwp208/018i#70118 ng/ g) as a surfactant, phosphat epCpHBZp9/basizier ,
benzyl al cohol (5.250 ng/g) as an anti4m crobi al agent, HTHQ (0.200 ng/g) as

an ant|OX| dant, glycerol, EDTA (3,000 ) as a chel ating en and
et hanol O (236 Nis®) avgngntimisrabial, @Ffﬂb%%ﬂodpg@gaw fri0g shapt ghige ?3&10092

conpri nhi eeals ? o] Xl hdyl choline and phosphati dyl
glycergﬁgg& &%64 k g%/) %]%IC% Bri | 98 (74.236 ng/g) as a surfactant,
phosphate (pH 4) buffer bdiramplaFoomalatiom. 5650 ng/ g) as an anti m crobi al

agent, HTHQ (0.200 ny/ g) as an antioxidant, glycerol (30.000 ng/g), EDTA

i D ST RS A0 ST B R

phosphah /g)’hs @H@hl Bﬁ e dis0SREas Aty duriesht, Q&etét@@i)_{ﬁg?b %erﬁ§l ﬂcd)ﬂdl" d,
Span 20 /g) as a surfactant, acetate ( buf benz
21 conol (5?2@0 P kA pTeRb b BADO Gl o . antionisRD SRTA ELA00 3100

/ £ 25. 000 ng/ Exanpl e F | at
rlrg ([:]2)1 gr&%ﬁg%&g ?g%glgﬁ% gggbg%?%fuggal (15rrgng/g)g), p(frjllgrs)pﬁatiocrzl;r}J atten

chol i ne and phosphat i dyl i nasidnpple FoPm@Pationsey) as a lipid, Span 20 (22.973
ng/ g) as a surfact ant acetate (pH 5) buffer, benzyl al cohol (5.250 ny/g)

as an antim crobial agen HTHQ (0, 200 g) as an antioxi dant, EDTA (3.000
my/ g) 105 lcheFaltniquﬂ gompgigs aRtHanE @g@gd’hﬁﬂﬂlj}ldy &%&@%?M at i on

15 [01 ig I I /
chol[i ngﬁ %/E%gpwhgghhatl dyﬁbﬁlgo@lr{l%/gf%%%r%g%g%yégt%@ggma6®)|b;l)llngp%S nhzb(gﬂl 145 946

mg/ g) d$.280 s/ astaarniimagebiat, BHIPE. B) thgf) es an bewzidantigtyshol (J0B0®50 rrg/ 9)

200, g/ ti oxi dant, gl I
S0 oa g PR beBAh s TR 0 T RS CRaPLbRR oy cPhdoer©
(30.000 ng/g). WO 2010/ 010¥HMIIE FHBRRABRIMOG 742 67 Exanple Fornulation 16
[ 0197] Fornul ation 16 conprises antifungal (5 ng/gQ), phosphatl dyl choline

and phosghatld linositol (62.687 /g) as a lipid, Span 20 (32.313 ng/g) as
a surf d023 é@@@l&@t@qwoanm)sebmtf Bigal bbﬁw@wg)aqh@wmrldrlglz@@ol@? f§4as an

ant i m GoR) &l o ABANke TS 8700 1O k@8, A0cAN (Mo Bhiro YRS Bleok 0- 000

my/ 9) ,
(5.250 mg/g) as an antimicrobial, BHT (0.200 rng/ g) as an antioxidant, and EDTA (3.000

mg/g) as a chelating agent.

Example Formulation 58

[0239] Formulation 58 comprises antifungal (30 mg/g), phosphatidyl glycerol (35.854
mg/g) as a lipid, Brij 98 (34.146 mg/g) as a surfactant, acetate (pH 6.5) buffer, benzyl alcohol
(5.250 mg/g) as an antimicrobial, BHT (0.200 mg/g) as an antioxidant, glycerol (30.000
mg/g), and EDTA (3.000 mg/g) as a chelating agent.

Example Formulation 59

[0240] Formulation 59 comprises antifungal (10 mg/g), phosphatidyl choline (50.000
mg/g) as a lipid, Tween 80 (40.000 mg/g) as a surfactant, phosphate (pH 6.5) buffer, benzyl
alcohol (5.250 mg/g) as an antimicrobial, BHT (0.200 mg/g) and sodium metabisulfite (0.500
mg/g) as antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating agent, and
ethanol (30.000 mg/g).



Exanpl e Fornul ation 17 [0198] Formul ati on 17 conprises antifungal (15 ng/gQ),
phosphati dyl choline and phosphatidic acid (41.853 ng/g) as a lipid, Tween
80 (43. 14vormgioghoes a surfactant, phosphate (pH 6.5) bufCenB2deomys2 al cohol
(5.250 ng/g) as an antim crobi al agemts BHT (0.200 ny/g) as an anti oxi dant,
gl ycerol (30.000 ng/g), EDTA (3.000 ny/ and et hanol (30.000 ng/Q).

Exanpl e Fornul ati on 18 [ 0199} Wﬁrﬁl"é{“i l"1186000rrpr| ses antifungal (30 ny/g),
phosphati dyl choline and phosphatidic acid (95.764 ng/g) as a |ipid, Tween

80 (74. 65@1]”9/ BdrrRdatorSel EReiRal ant k'ﬁj: g I]Bh@ atlgy'lfcfh%[me agnzpl  al cohol
gen BHT

(5.250 ng/g) as an anti mcrobl al as an anti oxi dant,
EDTA ( 3ng@Daswligi)l, Tweeh &4 (FAr@D n(@@) BOCSUTRLGNL, pmm épH@rih]vluﬁfm, branzyd

0200] F t' 1 ' [ h tidyl i

and photisidt e & mE R B stiaBl L Y200 e abes BT RIMEE 0508) 2
sur f actagl) aPhRioRliahes, %@&ﬁ@l 3. obuh{g%); Ebanzyl O(mlrﬁg)/gplanﬁéthaﬁ& (39000 as an
antim crobial agent, 200 ny/ as an anti oxi dant, and EDTA (3.000

my/ g) . "E¥/&hpl e Formul ati on 20 [0201] Formul ati on 20 conprises antifungal

(10mg/ g), phosphati dyl choly n tidic acid (45.000 ng/g) as a
l'ipid, Tween 80 (45.000 ng/]%’ﬁqﬁna@e%ogﬁl?l %&%é phosphate (pH 6.5) buffer,

benzyl al cohol (5.250 ng/g) as an anti m crobi aI agent, BHT (0.200 ng/g) as
as ant i[0242]ant FoamdatkDTA {oBn@30s amgifgngal E?(Slmg/g) Plorsphatalyl ololE (4 V@54
agent, BHA

2010/ 010470PCT/ 1B2Q09/ 006742 68 b |
0. 500 TRgRLYS BASSBIPTRI: OenAAL 0-574 Bared PO pbrcto Mgy ”dz S G500yl o)
as a Chtfeh%i” T&)h@%@SO Crﬁ%%) aesta{?%@ihn&%@lap%w 200 rn gﬂ% %t%lélﬁﬁtezz

[ 0203] For ation 22 rises antifungal atl dyl choline
(42. 5000150 gng/g)ess aatibxigands, ghycens HBdO0q mg@DEDHﬁg/(g O})Oalg/g) ami ¢thaiant ,
| act ate égb& 6. 2; buffer, thimerosal (5.250 ng/g) as an antim crobial agent,
BHA (0. (é i )- as an antioxidant, glycerol (30.000 ng/g), and EDTA (3.000
ng/ g) as a chel ati ng agent.gmmapRIRrhAlaog2 on 23 [ 0204] For mul ation 23
conprises antifungal (10 ng/g), phosphatidyl choline (38.276 ng/g) as a

l'ipid, crenmophor (51.724 ng/g) as a surfactant, Iactatecgl;l pH 4) buf f er,
t hi mer d9431( 5. Bemnulgiiay) 62epmaniisanentiiegad bl mggyathospiprdy @otino(4%38) as an

%} 'g;)X'_IQQfQS as PR, 340 78/ 8% A5efast\GlrAbRE pROGRA HRS.SHIALbeAAR- 000
alcohol (5.250 mg/g) as an antimicrobial, BHT (0.200 mg/g) and sodium metabisulfite (0.500
mg/g) as antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating agent, and
ethanol (30.000 mg/g).

Example Formulation 63

[0244] Formulation 63 comprises antifungal (10 mg/g), phosphatidyl choline (46.098
mg/g) as a lipid, Tween 80 (43.902 mg/g) as a surfactant, phosphate (pH 6.5) buffer, benzyl
alcohol (5.250 mg/g) as an antimicrobial, BHT (0.200 mg/g) and sodium metabisulfite (0.500
mg/g) as antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating agent, and
ethanol (30.000 mg/g).

Example Formulation 64

[0245] Formulation 64 comprises antifungal (10 mg/g), phosphatidyl choline (39.721
mg/g) as a lipid, Tween 80 (50.279 mg/g) as a surfactant, phosphate (pH 6.5) buffer, benzyl
alcohol (5.250 mg/g) as an antimicrobial, BHT (0.200 mg/g) and sodium metabisulfite (0.500
mg/g) as antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating agent, and
ethanol (30.000 mg/g).



Exanpl e Fornul ati on 24 [0205] Fornul ati on 24 conprises antifungal (15 ng/g),
phosphati dyl choline (42.500 ng/g ) as a lipid, crenophor (42.500 ng/g) as
a surfactwotpi0imeizat e (pH 4) buffer, thinerosal (5.250 wghrgB20@s0@nd42

antim crobial agent, BHA (0.200 ng/g)76as an anti oxi dant, EDTA (3.000 ny/g)
as a chel ati ng agent, and et hanal (15 000 Exanpl e Fornul ati on 25

[ 0206] For mul ati on 25 conpr i ednplgdiormylat F’“(n%) ng/ g), phosphatidyl choline
(85.000 ng/g) as a lipid, crenophor (85.000 ng/g) as a surfactant, l|actate

H 4 o
(B a) Dmlder FOMTBNAS s u B0l eopp e MArgREh copon B8

et hanolmg/3DaDbpidgTg¥en FExE@AH0E nkyghasl aatuirfanta@ s phaspd i Kokl r&ﬂ)dwffon beszyl

oo, SrRbvon tae s gy onBr IS s me S Rabd el alisbep °

t hi mer gg@k) ééaxﬁl%szldraﬂ!sg%l @F0laB0800 inff/© ebiTal ﬁmr}hg/g% E1120Q a ngdtgandas an
anti oxi dant, and EDTA \X, 000 ng/g) as a chel ating agent. Exanple
For nul athasal G9.000m@e)L0/ 010470PCT/ 1B2009/ 006742 69 (5.250 ng/g) as an

antim crobial agent, BHA (O%%%nlgnqjegé 8%5’ n66ant| oxi dant, EDTA (3.000 ny/g)

as a chel ating agent, and ng/ g) . Exanple Fornul ation 28

[ 0209] For nul ati on 28 conprises antifungal (30 ng/g), phosphatidyl choline
(72.299024f7]g) &Bsrnaulhtiqn &h coammmesphmrfuﬁgﬂ' (Z 9 ingig), phospRatilys vidlmet(4hmtt53 | act at e
(pH 5) buffer timcrohial

(0. 200 HYBYYS aalgplgln ”‘3%4395@153%9 m@%@ 8(831@9@3%%?@3?% (aHér&b&?fgﬂ b%?gByZﬁt , and
et hanoly g} {)5% %/g as QQM1&OF)%'I rB{JI"i”((') 960 ?n%/ %%ﬁ&%cr Qﬁlrﬂiétglsl'sﬁﬂt 500

conprises antif phosphat | dy t hanol am ne ng/ g) as

a lipi dfng/@\mt@@ld@ﬂi@ @5&rul§(B@p0&m9g)sEDch¢3aﬂﬂO,mgfg))sqomdte@t(nlgmgsnﬂiandouf fer,

t hi mer osal /g) as an anti m crobial agent, BHT (0.200 ng/g) and
sodi umqﬁgpgﬁé&fﬂ%&nﬁ% "0.500 ng/g) as an antioxidant, EDTA (3.000 ng/g) as a

chel ating agent, and ethanqtxagfle #Pmutfbn 67£xanpl e Formul ation 30
[ 0211] Fornul ation 30 conprises antifungal (15 ng/g), phosphati dyl

et hanol am ne
[0248] Formulation 67 comprises antifungal (5 mg/g), phosphatidyl choline (51.221
mg/g) as a lipid, Tween 80 (43.779 mg/g) as a surfactant, phosphate (pH 6.5) buffer, benzyl
alcohol (5.250 mg/g) as an antimicrobial, BHT (0.200 mg/g) and sodium metabisulfite (0.500
mg/g) as antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating agent, and
ethanol (30.000 mg/g).

Example Formulation 68

[0249] Formulation 68 comprises antifungal (2.5 mg/g), phosphatidyl choline (54.167
mg/g) as a lipid, Tween 80 (43.333 mg/g) as a surfactant, phosphate (pH 6.5) buffer, benzyl
alcohol (5.250 mg/g) as an antimicrobial, BHT (0.200 mg/g) and sodium metabisulfite (0.500
mg/g) as antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating agent, and
ethanol (30.000 mg/g).

Example Formulation 69

[0250] Formulation 69 comprises antifungal (10 mg/g), phosphatidyl choline (66.440
mg/g) as a lipid, Brij 98 (23.560 mg/g) as a surfactant, phosphate (pH 6.5) buffer, benzyl
alcohol (5.250 mg/g) as an antimicrobial, BHT (0.200 mg/g) and sodium metabisulfite (0.500
mg/g) as antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating agent, and

ethanol (30.000 mg/g). Example formulation 69 is an emulsion.



(38.804 ng/g) as a lipid, Tween 80 (46.196 ng/g) as a surfactant, phosphate
(pH 6.5) buffer, thinmerosal (5.250 ng/g) as an antim crobial agent, BHT
(0.200 ngwolroswmdosodi um et abi sul fite (0.500 ng/g) as amrcanBroONDdE

gl ycerol (15.000 ng/g), EDTA (3.000 my/g) as a chelating agent, and et hanol
(30.000 ng/g). Exanple Formulation 31 [0212] Fornul ation 31 conpri ses
antifungal (30ng/g), phospHatamRle Fermykionyibe (36.667 ny/g) as a lipid,
Tween 80 (33.333 ny/g) as a surfactant, phosphate (pH 6.5) buffer,

t hi mer (5. i im i ( ) and
sodi umqﬁrrgélaltbi 555%1%%7@%0(%/@ g%‘ﬂtas&%agﬂ%?%g’mhgfplgﬁg%le%ﬁg%%%%o ng/ g),
EDTA ( 3ng@haswligi)l, Byj 28 @3citAtglg) axgenrfactant peosphate| (P30 dadenderyl Exanpl e

F | at i 02131 F | at.i on. j tif I 0!
o mon b CErOBHE) RS IR R Vet MO O Rl s
surfact )ambafd@m@p%éémmt)b@om NEYIT A8¢30500%h g/gﬁa%@hdm{n@)a%@r&, anl
anti m crobi al a(g)(‘a)pt, BHT (0.200 mE;/g as an antioxidant, and EDTA (3.000
[

my/ g) ahaaob(81080img) e hgermplEfaimylatiordP it suspersi®@s WO

2010/ 010470PCT/ 1B2009/ 0067 7 4] Eqr ation 33 conprises antifungal
(12.5 ng/g), phosphatidyl g yaé’g?'%ﬁ%%ﬁfagﬁwn%/g) as a lipid, Brij 98
(41.667 ng/g) as a surfactant, acetate (pH 4) buffer, benzyl al cohol (5.250
ng/ g) 48232 anFomndatidn Al comgeizts aBHiingaD (R0 gy rhos@mtidnl chotinoshodaiot |

gl ycerol (30.000 nmy/.g and EDTA (3.000 ng/g) as a chel ati gent. Exanpl e
For mul a{{lg/éhass%hlf‘égg@q %ﬂ%%ﬁ@tm%@\) Hp %ﬁ%ﬁﬁ% @Eosgﬁﬁﬁef(aﬁ@ai b@@%ﬁ %71%391,
phosphaj : ) gy khdi : / as a
B T acr Al CEAERER st e PR TR (070 Pl s bR heibyitAcTo. 90

ant i nmi ongl) & andigeitants BHycarol (30000nyigdd), BB Tan(3000i rog/giland ¢helDing a@8nt0@q ny/ g)
as a chel at | ent,. and ethanol (30.000 ng/g). Exanple Fornulation 35

[ 0216] I’—%l?aﬁlﬂl @i@ﬁ%g%omri ses antifungal (10 ng/g), phosphatidyl glycerol

(47.143 ng/g) as a lipid, Brdm$e Fofmudiion™® 0) as a surfactant, acetate
(pH 5) buffer, benzyl alcohol (5.250 ng/g) as an antim crobial agent, BHT

(0. 200 rTE/ ) as an antioxidant, glycerol (30.000 ng/g), EDTA (3.000 ny/g)
as a cHBE}li ngFageHetiongRocompisapant{fpmead 61 mg//gg,)phogwgéyléhpbn 0t00on 36

0217] E i ' ' i dyl cer ol
(96, 905 wg) 45" LR, PRoPAPCNTIED EE| bl BBlckds ooy GSARRNLEY ALY O0
(pH 5) dohbe(s,.230ang/) asdrcatiobiclobia? BHTE.Q00 ag/Hrndsdditmahabbiallfiegersp) BHT
(0.200 ngy/g) as. an antioxidant, glycerol (30.000 ng/g), EDTA (3.000 ny/g)
as a cﬁég/g?awﬂgwﬁ{lt,& anerrek (A6 M9, 53 /g Y. me/e) as a chelating agent, and

ethanol (30.000 mg/g). Example formulation 72 is an emulsion.

Example Formulation 73

[0254] Formulation 73 comprises antifungal (10 mg/g), phosphatidyl choline (40.000
mg/g) as a lipid, Tween 80 (50.000 mg/g) as a surfactant, phosphate (pH 6.5) buffer, benzyl
alcohol (5.250 mg/g) as an antimicrobial, BHT (0.200 mg/g) and sodium metabisulfite (0.500
mg/g) as antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating agent, and
ethanol (30.000 mg/g). Example formulation 73 is a suspension.

Example Formulation 74

[0255] Formulation 74 comprises antifungal (10 mg/g), phosphatidyl choline (40.000
mg/g) as a lipid, Tween 80 (50.000 mg/g) as a surfactant, acetate (pH 5.5) buffer, BHT (0.200
mg/g) and sodium metabisulfite (0.500 mg/g) as antioxidants, glycerol (30.000 mg/g), EDTA
(3.000 mg/g) as a chelating agent, and ethanol (30.000 mg/g).



Exanpl e Fornul ation 37 [0218] Formul ati on 37 conprises antifungal (30 ng/g),
phosphati dyl glycerol (31.957 ng/g) as a lipid, Brij 98 (38.043) as a

surf act anwp 2amatiad7e (pH 5) buffer, benzyl al cohol (5. 25@cmaBmpy/es7en
antim crobial agent, BHT (0.200 ng/g)78as an anti oxi dant, EDTA (3.000 ny/g)
as a chel ati ng agent, and et hanal (30 000 Exanpl e Fornul ati on 38
[0219] For mul ati on 38 conpr i&eunplgdiormylat F’“(n%) ng/ g), phosphati dyl

et hanol am ne (35.455 ng/g) as a lipid, crenmophor (54.545 ng/g) as a

f 15; h
T L T

as ant inog/gdana BpidgTyecar &) (503100@wgm}/39$urfaaﬂadt BEDISAh{E (D0 ®. DIduffyr, asraden

hel at 010/ B20 l e, E | at i 39
F0220] KOS P SSGnEOEP P BB BT 1R paerg B e miaiDs e s merd' ' O

et hanol REhigxidfds fg%%efm/ . omﬁmg/gb IPDEA (8 roeomgh@ras (1PCEASa ,gmd@ﬁlaaol
surfactant, phosp ate (pH 6. buf f er, benzyl al cohol (5.250 ngy/g) as an

antim dﬁ@@p%mg&jent BHT (0. 200 my/ g) and sodi um netabisulfite (0.500 ngy/g)

as antioxidants, EDTA (3.000 %IQ)F"E% %ﬁ’fﬁ ting agent, and et hanol

(30.000 ng/Q). Exarrpl e For it ormul ati on 40 conpri ses
antifungal (30 ng/g), phosphatidyl ethanolam ne (89.048 ngy/g) as a lipid,

cr enopHO257]80. Bo62nuigpiay) 7@onaprivas dadftagul (l(pﬂng/gp hehoepHapity 6chd)ind (0G0, benzyl
m net abi te (0.500

al cohol (5,250 .ng/Q)., BHL 00, ng/ ul

my/ g) a{gé/ghes ?bkir’%aﬁ%lls% 610;959&%/%1%!6& %93%@0%57 @ﬁos BEAPKLS. @%@f%b/ g) as a
hel at ifag,A8&60 ﬁffpdo

FOEZS] IFor nﬁl at |%1r$ﬁ%1d§g§]§rl S g@grs]???ﬁtgﬂg%b(laﬁﬁ %OB%Q‘? hat | gyl gl ycer ol
(41. 087rn¢tg1751g)lﬁges(06500mm/g) asTantiexid8@s (84&69@1:{3@@@@)11%@ E.D§AF(BélﬂOallg/g) as a

propionate .(pH 4) b f&er | al.cohol (5.250 ng/g) as an antim crobi al
agent , C%Pﬁnég.a% aﬁé/e angln(gSrsb@éﬂﬁ?@net abisulfite (0.500 ngy/g) as

anti oxi dants, glycerol (30.£8Mmpe/Farmuldiioh 13- 000 ng/g) as a chel ating
agent, and ethanol (30.000 ng/g). Exanple Fornulation 42 [0223] Fornul ati on

42 conprises antifungal (15 ny/ g) hosphati d gl ycerol (45.280 ng/g) as a
i pid, [$38n gBopmdatipy? hepreprisasantifyngal él&laaégg nbpémha@dﬁkc@otlm{@wo@uf fer,

benzyl g) and
sod: um'RRERR AU FR%TRLEH B0 PP TARAR, Bhofit o D ohites Ml DY
agent . (ERa0phee Faranandini@abidl BHT (0. 200 mg/g) and sodium metabisulfite (O 500 rng/ g2)

as antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating agent, and ethanol

(30.000 mg/g).

Example Formulation 78

[0259] Formulation 78 comprises antifungal (10 mg/g), phosphatidyl choline (66.440
mg/g) as a lipid, Brij 98 (23.560 mg/g) as a surfactant, phosphate (pH 6.5) buffer,
benzalkonium chloride (5.250 mg/g) as an antimicrobial, BHT (0.200 mg/g) and sodium
metabisulfite (0.500 mg/g) as antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a
chelating agent, and ethanol (30.000 mg/g).

Example Formulation 79

[0260] Formulation 79 comprises antifungal (10 mg/g), phosphatidyl choline (66.440
mg/g) as a lipid, Brij 98 (23.560 mg/g) as a surfactant, phosphate (pH 6.5) buffer, benzyl
alcohol (5.250 mg/g) as an antimicrobial, BHT (0.200 mg/g) and sodium metabisulfite (0.500
mg/g) as antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating agent, and
ethanol (30.000 mg/g).



[ 0224] Formul ation 43 conprises antifungal (30 ng/g), phosphatidyl glycerol
(107.500 ng/g) as a lipid, Tween 80 (62.500 ng/g) as a surfactant,

pr opi onatwo(ptd/dp47ouf f er, benzyl al cohol (5.250 ng/g) awcanBzwd/DHos7er obi al
agent, BHT (0.200 ng/g) and sodi um nevabi sul fite (0.500 ny/g) as

anti oxi dants, glycerol (30.000 ng/Fg EDTA 3.000 ng/g) as a chel ating
agent, and ethanol (30. 000]?1’&'/“@3 opgulaiiosy $1 0470PCT/ 1B2009/ 006742 72
Exanpl e Fornul ati on 44 [0225] Forrul ati on 44 conprises antifungal (5 ng/qg),

phosphapbgiifl IkRYGENIMon Ve 1seyélg}fu@gsd1 @1dﬂng;g9| phxmﬁﬂdgl%h()ﬁz%g@?oom/ g) as a

surfact ant, propionate (pH 4) buffer, benz al cohol as an
ant i m onglg) ad a h]g}énTwe@I—SIO (50.020angrg) fg’»)a almfactgo‘dacmatnépléﬁl% buffet, BHIO(BWO ny/ g)

ti . EDTA hel. at i d
e R
tif / 3] t k 280 nog/ I d T
i e R

(5.250 g/ g) as an anti m crioinaple fgemulatRu8l 0. 200 ngy/ g) and sodi um
met abi sul fite (0.500 ng/g) as antioxidants, EDTA (3.000 ng/g) as a

hel at t

fogzg] | ﬁg?vﬂlgg? Fgmﬂggtl& éﬁa& essgg%@?ﬁtg? g@?%@%{?’g@l a't:(a%osp ?@y(fb%gl ycer ol
(90.56 ]mg/g) 8 a ApidaTwegi &D (51)\0@9 g @) z(s?eeswﬁetanghg@tata@}a 550 Fohﬁeﬂ, baizyl

Dot Bl i) 5 nioaeih 0 Do e rPobod iy Tl °
ant | ox1 dagh 3 o FRAube, B00AA0 DRSO BN (YIS . FOSHERIANOR, (0. 000
ny/ g) . nmpl e Formulatfon 47 [022 ormul ation 47 conprises antifungal (10

nmg/ g), qﬂt&nsb@@t(m@yhg/g) ycer ol (47 944 ng/g) as a lipid, Tween 80 (42.056
ng/g) as a surfactant, proplonate H5). buffer, benzyl al cohol (5.250

ng/ g) as an antinicrobi al ?Ef@?ﬂl?‘eéfﬂﬁﬂ'(‘gg.%ﬁzwg/ g) and sodi um netabisulfite
(0.500 ngy/g) as antioxidants, EDTA (3.000 ng/g) as a chelating agent, and
et hanol[0$43). Ooﬁomlwonzﬁ_x r%efél{tffuﬂlg?h‘ll(ﬂﬁmé@) [&@E@Jaﬁaymbﬁhé 443

conprises antifungal phosphati dyl serine (50 g) as a
li pid, B&E) a%h]eldﬂ@g@ é) Ségn%(glsa&raf wetagiant, afﬂﬁ@@ mﬂéé)(opﬁelsbsr)%uf fer,

t hi b
sodi um tergb PR HhuEhsHRal BELRpR b ol P BRGES 85 o)
and EDTAg/gBadbBiorlants, gscaolqBeload inpde)a8dmA (3. ()M) rng/ g) as a chelating agent, and
2010/ 010470PCT/ 1B2009/ 006742
ethanol (30.000 mg/g).

Example Formulation 83

[0264] Formulation 83 comprises antifungal (10 mg/g), phosphatidyl choline (66.440
mg/g) as a lipid, Tween 80 (23.560 mg/g) as a surfactant, acetate (pH 5.5) buffer, benzyl
alcohol (5.250 mg/g) as an antimicrobial, BHT (0.200 mg/g) and sodium metabisulfite (0.500
mg/g) as antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating agent, and
ethanol (30.000 mg/g).

Example Formulation 84

[0265] Formulation 84 comprises antifungal (10 mg/g), phosphatidyl choline (54.000
mg/g) as a lipid, Tween 80 (36.000 mg/g) as a surfactant, acetate (pH 4) buffer, benzyl
alcohol (5.250 mg/g) as an antimicrobial, BHA (0.200 mg/g) and sodium metabisulfite (0.500
mg/g) as antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating agent, and
ethanol (30.000 mg/g).



73 Exanple Fornul ation 49 [0230] Formul ati on 49 conprises antifungal (30

ng/ g), phosphatidyl serine (107.500 ng/g) as a lipid, Brij 98 (62.500 ny/Q)
as a surfwotamioloqgghosphate (pH 5.5) buffer, thinmerasol @E&raBthosyueg)2 as an
antim crobial agent, BHT (0.200 ng/g)8tand sodi um netabisulfite (0.500 ng/Q)
as antioxidants, glycerol (30.000 ny/g),.and EDTA (3.000 ng/g) as a

chel ating agent. Exanpl e FJFYAMRIETOR w511 For nul ati on 50 conpri ses
antifungal (10 ng/g), phosphatidyl serine (47.944 ng/g) as a lipid, Brij 98

(42.05q09%84]9) RSl St ELEAriscPg tl?ldlﬁﬁ'/r%g,}pgl)bs@ﬁftiﬁﬂrohoﬁﬂé ool (5. 250

nmg/ g) as an antimcrobial agent, BHT {0.200 and sodi um et abi sul fite
(0. 500 mygkyds abpidnTwosd MBEHOD0ghy/ grasal sufRotadQacatagt ¢HH 4EDTer( Ber@PD ny/ g) as

hel at i t d eth | (30. Q). le E ti 5
Fo555) sl GO me® B fprmirobi s iR IR0 e ars AR o Sy b A G e o
46. 364y xRlahisd , BB AW, Kot t
Db ) R P B B B P et B & 00
my/ g) athaanl @0tA08melght , gl ycerol (30.000 ng/g), EDTA (3.000 ng/g) as a

chel ating agent, and et han%xa%ée%%?mmtﬁ)ﬂgfgxanpl e Formul ation 52
At (

[ 0233] Fornul ati on 52 conprises unga ng/ g), phosphatidyl glycerol
(46.364 ng/g) as a lipid, Brij 98 (38.636 ng/g) as a surfactant, acetate
(pH 4) [b2éTer , FoemdytionsdcamgpriscSaRBingal( §).5 ag/@nplanspharidg! cdiailiak (486N (0. 200
ng/ g) as an ani.i.oxidant DTA (3.000 ng/g) as a chel atinpg.agent, and

et hano|m%/zb?mﬁplﬁg7w¢n @5&&88 e i at R n af%%gzrﬁ#é? iFer bk 3

CONDI | snBNt 5918k L JRnttrob RRISAZH Y Bl MER1sBLiuh BRI @)sdS 2
lipid, Brij 98 (437902 ng/g) as a surfactant,” dcetate (pH 5) buffer, benzyl
al coholmg/g) abtiogidghts agyamold 0069 crasd)i EDTABE0000n2@hasthplatag agent, and

ant i oxi dant 3%;@(2 er 9| (15.000 ng/g), EDTA (3.000 ng/g) as a chelating
agent, ok IM$'8h. 000 ny/g). Exanple Formulation 54 WO

2010/ 010470PCT/ 1B2009/ 0067 42xafdple Fom@ldn®7 as an antini crobial, BHT
(0.200 ngy/g) as an antioxidant, glycerol (30.000 ng/g), and EDTA (3.000

ng/g) as a chel ating agent. Exanple Formulation 55 )
[0268] Formulation 87 comprises antifungal (15 mg/g), phosphatidyl choline (46.575

mg/g) as a lipid, Tween 80 (38.425 mg/g) as a surfactant, acetate (pH 4) buffer, benzyl
alcohol (5.250 mg/g) as an antimicrobial, BHA (0.200 mg/g) and sodium metabisulfite (0.500
mg/g) as antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating agent, and
ethanol (30.000 mg/g). Example formulation 87 is an emulsion.

Example Formulation 88

[0269] Formulation 88 comprises antifungal (15 mg/g), phosphatidyl choline (46.575
mg/g) as a lipid, Tween 80 (38.425 mg/g) as a surfactant, acetate (pH 4) buffer, benzyl
alcohol (5.250 mg/g) as an antimicrobial, BHA (0.200 mg/g) and sodium metabisulfite (0.500
mg/g) as antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating agent, and
ethanol (30.000 mg/g). Example formulation 88 is suspension.

Example Formulation 89

[0270] Formulation 89 comprises antifungal (15 mg/g), phosphatidyl choline (46.575
mg/g) as a lipid, Tween 80 (38.425 mg/g) as a surfactant, acetate (pH 4) buffer, benzyl
alcohol (5.250 mg/g) as an antimicrobial, BHT (0.200 mg/g) and sodium metabisulfite (0.500
mg/g) as antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating agent, and
ethanol (30.000 mg/g).



[ 0236] Fornul ati on 55 conprises antifungal (10 ng/g), phosphatidyl glycerol
(45.000 ng/g) as a lipid, Brij 98 (45.000 ng/g) as a surfactant, acetate
(pH 5) buwvbeanioiherrayl al cohol (5.250 ng/g) as an anti m ecohBziy/odHR (0. 200
ng/ g) as an anti oxi dant, EDTA (3.000 81y/g) as a chelating agent, and

et hanol (30.000 ny/g). | e For mul at| on 56 [0237] Formnul ation 56
conprises antifungal (10 xpmplg Fosmylationd0 o ycerol (59.492 ng/g) as a
lipid, Brij 98 (30.508 ng/g) as a surfactant, acetate (pH 6.5) buffer,

benzyl @behol pémdathi sy Oﬁ%eﬁﬁltﬁﬂﬁ%r“%ﬂf ﬁg}gg d)ho%tl(igl %Qﬁnagiowooas an

ant i oxi dant gl ycerol (30.000 ng/q), as a chel ating
agent, rag¢) &t hbpid) T'(VS@ &DGOrﬁy)DgI)g/ngeamk@Cﬂéot aedtate (Iaﬂ 457 bp s 8yt rrul ation

1 pi a0, e 65 anUBRE wni st ST SRR e ol S5E Eyme ey PR *°

benzyl mbephointioRi daﬁ»@ @1 (36.080 | FDATACR. G0, { DetP enlt, &/l an
ant i oxﬁgéa%? élrtlld } %rrg 000( ng/ g)migg%) a chefz'J ti nnéggg?antc Exglgﬁ b

For mul athasal 69. qOQZ@F):or mul ati on 58 conprises antifungal (30 ny/g),

phosphatidyl glycerol (35. |igid, Brij 98 (34.146 ng/g) as a
surfactant, acetate (pH 6. abm[?'{e ?l(laaﬁlz ﬂaI cohol (5.250 ng/g) as an

antimcrobial, BHT (0.200 ng/g) as an antl oxi dant, glycerol (30.000 ny/g),

and EDTA2123. 008omuilgora®l eontpraskatitifangu €0t mgfyapkghafidyinbobné (O 49

0240] For nul at | 59 tif 10 /9),. ph htd hol i
(50, 0bOmHE) iy LT Wesn ) resbine) o oneRura st L APl phosphat o
(PH 6. 5)Jnbf 65915(? Ag%ngm arPAR RN Sloblad B1PP @Qé@hgﬁ% 228 s&hinTh&a Qi ate (0BUH

(0.200 ng/g) an ium netablsulflte as ant1 oxi dants,

gl ycer ahg/gBas O0i0xgnty) gly&DTA302000Q/ g EDTAS. (H)Oahg/ghas mqldfgmgtagelandldet hanol
(30. 000 2010/ 010470PCT/ 1B2009/ 006742 75 Exanpl e Fornmul ati on 60

[ 0241] ﬁé@%?@ O(Qﬁ\or%%f onprises antifungal (10 ng/g), phosphatidyl choline

(38.571 ng/g) as a lipid, TuesmpFormliAih 9w/ g) as a surfactant, phosphate
(pH 6.5) buffer, benzyl alcohol (5.250 ng/g) as an antim crobial, BHT

(0.200 ng/ ) and sodi um metabisulfite (0,500 ng/ g) as anti oxi dants
gl ycer d027 330 obormagrtépn Opomprisss audungt g5 ma@c)l, I@ph@m@ﬂyl(@@h@@%rﬂdﬂg)

Exanpl | t u (7.5

gl ), qg%@i%%aﬁlggﬂwgﬁﬁ(?ﬁg%éﬁﬁ@ 4a?s d QPraBehnC ROMELL FRS 4708 AL UDGBY1
alcohol (5.250 mg/g) as an antimicrobial, BHT (0.200 mg/g) and sodium metabisulfite (0.500
mg/g) as antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating agent, and
ethanol (30.000 mg/g).

Example Formulation 93

[0274] Formulation 93 comprises antifungal (12 mg/g), phosphatidyl choline (48.889
mg/g) as a lipid, Tween 80 (39.111 mg/g) as a surfactant, acetate (pH 4) buffer, benzyl
alcohol (5.250 mg/g) as an antimicrobial, BHT (0.200 mg/g) and sodium metabisulfite (0.500
mg/g) as antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating agent, and
ethanol (30.000 mg/g).

Example Formulation 94

[0275] Formulation 94 comprises antifungal (10 mg/g), phosphatidyl choline (39.721
mg/g) as a lipid, Tween 80 (50.279 mg/g) as a surfactant, phosphate (pH 6.5) buffer, benzyl
alcohol (5.25 mg/g) as an antimicrobial, BHT (0.200 mg/g) and sodium metabisulfite (0.500
mg/g) as antioxidants, glycerol (30.000 mg/g), EDTA (3.000 mg/g) as a chelating agent, and
ethanol (30.000 mg/g).

Example Formulation 95



ng/ g) as phospholipid, Tween 80 (50.546 ng/g) as surfactant, phosphate (pH
6.5) buffer, benzyl alcohol (5.250 ng/g) as an antim crobial, BHT (0.200
ng/ g) andweadioumv4ret abi sul fite (0.500 ng/g) as anti oxi deoraB209hye@esol
(30.000 ng/g), EDTA (3.000 ng/g), and2ethanol (30.000 ny/g). Exanple

For mul at 62 _[ 0243] For mul at 62 tif | (10 nu/g),
pﬁésmsh?w#%é‘ cﬁ[eqmta@tllqniés”%»sa‘i‘pr#é’?a)nfaég"agﬂd B Thapei A parnstl M o) as

surfact |a 19% m"hﬁ% gpl(a%"b&fé)(saﬁ eBe éPPeﬂEcYHol g%i&rg%tﬁ#rm@ﬁrb d 500’(9&9@5 an

antimecr um net ng/ g) as
ant i oxirdg/g) sud wldywe mtab@@ﬁit@@@m@ﬁg)g) aEmTribm&n@Oglyngfonga@Oang/gb [ETAg

agent, nol .000 I ation 63 [0244] Fornul ati on
63 com{?%gg 5 %fm%iée%%&)ﬁhaaﬁ@{}ﬁgﬁ $)-choline (46.098 ng/g) as a
l'ipid, Tween 80 (43.902 nu/fRardfleFobtulAfonY . phosphate (pH 6.5) buffer,
benzyl al cohol (5.250 ng/g) as an antimcrobial, BHT (0.200 ng/g) and

sodi um net abi sul fite (0.500 ng/g) as anti oxi dant s, glycerol (30.000 ny/gq),
EDTA (340268 nyFegymulation ¥nesmenrisaganttfongal (Bnuigi) Hbesphatidpl dobinetf6s)’5 Exanpl e

For mul 4 I
phosphg{}é/gg?sawgoﬁi neé{%wﬁazl%qﬁ%gﬁassa a act%ﬁ%pﬁ‘%&%&t%?ﬁ% gEMI g) as a
sur f act(@r300 npfigsdpdabeiuapide@biyl i (o 0mdignazyntiakidahgland 5,1121540 (3100@mgas an
antim crobial, BHT (0.200 ng@g? and SOdI um netabi sulfite (0.500 ng/g) as

ant i oxidarhslatipg yecat. oFxqmyp) %10@) iEpTAMUBI®O0 ngy/g) as a chel ating
agent, and et hanol (30. OOOAM i, 470PCT/ 1B2009/ 006742 76
Exanpl e Formul ation 65 [02 nmul ati on conprises antifungal (5 ng/g),
phosphati dyl choline (44.198 ng/g) as a |ipid, Tween 80 (50.802 ng/g) as a
surf act[821§] phbephdsteon PHBuB)schaitifengal bbﬁmgdg),aﬂmammﬁdﬂ&hzﬁﬁb P y> as an

t HT, d sodi t ul f 0 50 /
ant i oxi TR & 4 BRYcLYO 1567080 TOFL: * EETAALS PBOO TG B AL IS Rbl at (g
agent, (@rdo DN sodRAnPRCtaBB L Hke @W@ aF%ﬂyha&ﬂtmn@@dm@b(ﬁpﬁl ation
66 conprises antifungal (2.5 ng/ g) phosphati dyl choline (46.453 my/g) as a

li pid, %@mﬁe@mﬂl{lﬁmomwlﬁ@ﬂg})el&@% surfactant, phosphate (pH 6.5) buffer,
benzyl al cohol (5.250 ng/ g) alnFapm & aI, BHT (0.200 ng/g) and

sodi um net abi sul fite (0.50 %f M %0ant s, gl ycerol (30.000 ng/q),
EDTA (3.000 ng/g) as a chel atl ng agent, and et hanol (30.000 ny/g). Exanple
For mul g02719 67Fbﬁﬁﬂ&1d¥mmﬂnqirlsemarﬁﬁu@gaﬂrpri ﬁslg@) @hbsfﬁhmg;all chbﬁnfﬂ@i/4g)4,3
phosphati dyl choline (51.221 ng/g). as S ng/ g) as a

sur f act/B&E) ashbrighhvecn $H38. 3é)7 TR B2 Suas@ﬁtfw p%\w@aﬁf&(pw bsﬁernﬁ% as an
t f

ant i oxidagy & gl op R g O R A PR Gl Py i P R Bl

agent , aandhelhhageagent.30. 000 ny/ g). Exanpl e Forrml ation 68

Example Formulation 99

[0280] Formulation 99 comprises antifungal (10 mg/g), phosphatidyl choline (39.72
mg/g)as a lipid, Tween 80 (50.279 mg/g) as surfactant, phosphate (pH 6.5) buffer, benzyl
alcohol (5.25 mg/g) as an antimicrobial, BHT (0.200 mg/g) and sodium metabisulfite (0.500
mg/g) as antioxidants, glycerol (30.000 mg/g) as emollient, EDTA (3.000 mg/g) as the
chelating agent, and ethanol (30.000 mg/g).

Example Formulation 100

[0281] Formulation 100 comprises antifungal (10 mg/g), phosphatidyl choline (90.00
mg/g) as a lipid, phosphate (pH 6.5) buffer, benzyl alcohol as antimicrobial, BHT (0.200
mg/g) and sodium metabisulfite (0.500 mg/g) as antioxidants, glycerol (30.000 mg/g) as

emollient, EDTA (3.000 mg/g) as the chelating agent, and ethanol (30.000 mg/g).



[ 0249] Fornul ati on 68 conprises antifungal (2.5 ng/g), phosphatidyl choline
(54.167 ng/g) as a lipid, Tween 80 (43.333 ny/g) as a surfactant, phosphate
(pH 6.5) wofbaveiodzenzyl al cohol (5.250 ng/g) as an anti mcenBmosboe78HT
(0.200 ng/g) and sodi um net abi sul fite3(0.500 ng/g) as anti oxidants,

gl ycerol (30.000 ng/g), EDTA (3.000 ng/g) as _a chelating agent, and et hanol
(30.000 ng/g). Exanple For rﬁﬁ%’ﬂﬁ’%ﬁ"ﬁ@‘“ﬂfg Mor mul ation 69 conpri ses
antifungal (10 ng/g), phosphatidyl choline (66.440 ng/g) as a lipid, Brij

98 (23. my/ ¢ St /¢t RitesRAlsey o) hydif 86k zyl al cohol
(5. 250 [ﬁng%) L DhrefRaors c@otﬁgf’% “BHT (Oazsooé%'/pg)oaghr%dg}tsgdi%ﬁ@ngtsgbi sulfite

(0. 500 mygkyds abpidnTivosd HhEB25 ghy/gkasal sufB0tad0horphefy (PIEBTbulfe, BB ny/ g) as
hel at,i t, d eth | {3 0 . EX le f ' 69.i
e e R TS PR S G Nt e L O
[ 0251] RRiRaRIAAR agéhtC PERALIGESH PO is froknddted 4Par@halkionphosphat i dyl chol i ne
(66.440 ng/g) as a lipid, Brij 98 (23.560 /g) as a surfactant, phosphate

(pH 6.5) buffer, benzyl al do¥snpleFopmul 02as an antimcrobial, BHT

0. 200 a i t abi ' 0 / .ant i oxi dants,
él ycer o[p%{@z) Oggﬁﬁnlg%&%nkg%?%%(r %%%Jtﬁltfﬁ%g%g?%a@g@ﬁé@%?% C:lalgfétl%ﬁ (%%gﬁd et hanol
(30. 00Gngg) & a lifdaTRber $OERU2atMEP) a6Q: dusfaatast) phesphitoipH By aofitre BRAT mul at i on
71 [0252] Formul ati on 71 conprises antifungal (10 ny/g), phosphati dyl
chol i nd0PE8 Ele 4 gy iuasmaapispifas (BRI0m e 2atiadanisy Agjl FRLI A C50NG metzant
hosph : f |.c . 250 nyg/ as an antim crobi al,
IEB)I—FI' ?0. glbe(&ng}ag?gg%%”sfgg?ﬁ%gﬁ%fg% %u Sﬁllgﬁééls%gﬁ 500 %/ gg as antioxi dants,
gl ycerol (30.000 ng/g), EDExan3plée®ormmlagjonakd3a chel ati ng agent, and et hanol

30. 00 . Exanpl e rmul ati on 72 31 F | ati on 72 conpr.i ses
ot T olaZRh ) ot Rtich vy (o Thaa)-ove sty cheliS Phd” Tween
80 (50. / 1 | al cohol
(5. L2 Ign%/ﬁ)gﬁmé@%ﬁeﬁ? i%gi(%(?g%?g{g,/g)%ﬂ?‘s"?‘g%%g’(@ngls%@a(r?gpgﬁ{fﬂeﬁﬁ@nggbi sulfite
(0. 500 (Ag0G Mgde) adtsodiimdantabisulfity Ge2Img/ Srse0Ooxgingy, EIFDYA3.080 0@/ g) as

a chel ati ent, and ethanol (30.000 ng/g). Exanple fornulation 72 is an
enul si %? &%{%&ﬁla‘@elﬁor mul ati on 73 [0254] Fornmul ati on 73 conprises anti fungal

(10 ng/g), phosphatidyl chatyiaieple4@rRedaticy/ @4 as a |ipid, Tween 80 (50.000
ng/ g) as a surfactant, phosphate (pH 6.5) buffer, benzyl al cohol §5. 250

my/ g) d928H anFprmnwatin Hl4, copmriseoendonash(Gy) mare). rhadphatidirbehading (#6934 e (0. 500
199, RO oy 85 0 PR b SRTAO GOR LR
suspensindmicrédialyphesphatetpHal 3 )aufé4 HWPA $}.600 mgl Htak div chélaciagpgds.ashanol
antif un( 8.|00(g %n%/ grS?a{mgd) O,ptI%IPlgl 3P lr3]~16—IItAI Ej&'sloocnqg/lgi) ind s(olcli?lin(l) (r)noetabisulﬁte (0.200 mg/g) as
antioxidants.
Example Formulation 105
[0286] Formulation 105 comprises antifungal (6.1 mg/g), phosphatidyl choline (64.52
mg/g) as a lipid, Tween 80 (35.484 mg/g) as a surfactant, benzyl alcohol (5.25 mg/g) as an
antimicrobial, phosphate (pH 6.5) buffer, EDTA (3.000 mg/g) as the chelating agent, ethanol
(30.000 mg/g), and optionally BHA (0.500 mg/g) and sodium metabisulfite (0.200 mg/g) as
antioxidants.
Example Formulation 106
[0287] Formulation 106 comprises antifungal (6.1 mg/g), phosphatidyl choline (66.44
mg/g) as a lipid, Tween 80 (23.56 mg/g) as a surfactant, benzyl alcohol (5.25 mg/g) as an
antimicrobial, phosphate (pH 6.5) buffer, EDTA (3.000 mg/g) as the chelating agent, ethanol
(30.000 mg/g), and optionally BHA (0.500 mg/g) and sodium metabisulfite (0.200 mg/g) as

antioxidants.



ng/g) as a lipid, Tween 80 (50.000 ng/g) as a surfactant, acetate (pH 5.5)
buffer, BHT (0.200 ng/g) and sodium netabisulfite (0.500 ng/g) as

ant i oxi davop1ogliyarer ol (30. 000 ng/ g), EDTA (3.000 ng/g) pas/imB2odredeaiz ng
agent, and ethanol (30.000 ng/g). WB342010/010470PCT/ 1B2009/006742 78
Exanpl e Fornul ation 75 [0256] Formul ati on, 75 conprises antifungal (10 ng/gQ),
phosphati dyl choline (40.odocamplgFosmulation;i0y  Tween 80 (50.000 ny/g) as a

sur f act h . r I -0/ .
antim c[rao %laP, P%%Tlﬁﬁ%tgon(zféjg c?r)gn%sspgir%&%%gg?gm rg@%gj:ﬁg%fh? Pg% C%l.ug%%‘@%rrgg/ g) as
ant i oxirdg/g) ss a hpidcEwedn §BGICC0OgG) gy 3 sSERTAN(, D0 alvghg))(5AS nag/ghesl at | ng
agent, and.et hano 0. 00 / I rmul.ation.76 [ 0257] For nul ati on
e o PauGOBAT Photiaie 1o s Db TIRER o a0P b Shufendlarlye - Rl
lipid, oi 5 : : Pty fer,
benzal Igggpggn%%q )bgil(g(g‘gl(ogfm 5%%&%%§%%Sgﬁd}hﬁg?%bi al @tng%%é%%%g/ 9)
and sodintipxidentabi sul fite (0.500 ng/g) as antioxidants, glycerol (30.000
/g), EDTA (3.000 / as,.a chelating.a , and et hanol (30.000 /9).
ga?ri)l e For m(JI ati onm7379% 02 algb'?qﬁﬁ%ﬁ{ni“g‘ﬁl onpri ses anti ft(JngaI (1ggrr33 9),

phosphgoeghyl chethngidD5ehpiBégintdsngal {I0phgg), PvesihaBdyl(chOLROG4m/ g) as a
surfactant, phosphate (pH 6.5) buffer, paraben (5.250 /g) as an
ant i m cRgls) a1 2 TR ¥ eerBDCRgRg el BR sk R balis Bbphal 45 00 150 argng) as

ant i oxi . . . e i

agent, a%ﬁ%%? ngiﬁ%ﬁg%p%tegg% 62%% g‘f?g 4’%%%% :P}e-%%%?ﬁg g’i‘? %\%Eﬁ%%@{ﬂé&%ﬁt ion
78 conpB80.968 nayit)l fndhgmionflOBHY @) 500phggphad sodytm edeadbisuéfite 6@G2d6Hhem/ag) as a
lipid, Brij. 98 (23.560 ng/g) as a surfactant, phosphate (pH 6.5) buffer,
benzal KGHPHAMYA ori de (5.250 ng/g) as an antim crobial, BHT (0.200 ng/g)

and sodi um net abi sul fite (G N ¥odhubsicaigooXi dants, glycerol (30.000
ng/ g), EDTA (3.000 ng/g) as a chelating agent, and ethanol (30.000 ng/g).

Exanpl 02 nul Boimordatid [02600jpEsenaitditngah(I09nmg/giphbsehstidyltchbdmg@b.4410 g/ g) ,

hosphati dyl chol.ine (6 Q. nmo/ as a.lipid, Brij . 560, ng/ as a
P et achie) ey BRan B ety S8 S e oo st kBl beuit aleahcl G 23 g hs an
antim %ﬁmi@bbiaﬁﬂos(p(ﬁatgqgwmﬁg%fﬁﬂ@ﬁpﬁi 0D la§ o dibRitihD o 2OR, dIBHIG) as
ant i oxi dant s, gl ycerol (30.000 ng/g), EDTA (3.000 g//ig) as a chel ating

agent, (@h40@ otnd @oiooally BlAg(0. 500wme/2dae) ©Udy SUERO 0O2 0084 ¥ 9
antioxidants.
[0291] Example Formulations 1 through 109 may also optionally include thickeners

such as pectin, xanthan gum, HPMC gel, methylcellulose or carbopol. Example Fomulations
1 through 103 may contain antifungal, salts of antifungal, or derivatives or analogs of
terbinanfine.

[0292] Example Formulations 1 through 109 may be prepared using any antifungal

disclosed herein, e.g., terbinafine, salts of terbinafine, or derivatives or analogs of terbinafine.

Example 2: In-vivo Study of antifungal formulation efficacv and
pharmacokinetics

[0293] The efficacy and pharmacokinetics of topical antifungal formulations
containing terbinafine were studied for the treatment of onychomycosis. The first purpose of
the study was to determine the mycological cure rate after 12 weeks of treatment with the
terbinafine formulations disclosed herein. The terbinafine formulations were administered to
cach subject on two target areas, such that 3.0 mg terbinafine is delivered to each target area

twice daily (b.i.d.) for 12 weeks of application. After 12 weeks of continuous application



Exanpl e Fornul ati on 80 [0261] Formul ati on 80 conprises antifungal (10 ng/g),
phosphati dyl choline (40.000 ng/g) as a |lipid, Tween 80 (50.000 ngy/g) as a
sur f act anwp 2amatiet7e (pH 5.5) buffer, BHT (0.200 ng/g) amrdTABZliowynn6742

nmet abi sulfite (0.500 ng/g) as antioxisants, glycerol (30.000 ng/g), EDTA
(3.000 ny/g) as chel ati ng agent, and et ha (30.000 nog/g). Exanple
Fornu|&g?@w5é¥0®@§w9 HeHsN Gt a@@t@Bﬁﬁﬁf§@§“€ﬁ¥@ﬁ@ﬁ@hﬁ“?%ﬂ?%&W%ﬁuﬂd
phosphas L flylre Pl G (%%%%kgggg)d@c% andlhgtrg tm-gﬁﬁ(ﬁv% 844 ()591@% ) as a
surfactant, acetate er Benzy i ('3 ‘as an
antim cslpectlnﬁhs wBH'I'ex@ﬁuIﬁ@Onlny)’ngpleaﬂd ﬁlbldw@mbl_smmel@udai cmlmr¢ @nCBﬁ@tluaglbg) as
anti oxi dants, glycerol gg _ )¢ ) as .a chelatlng
agent, and ethanol 30-bbo Mg - ‘t-= } S o6 B nul ati on

82 {ifungal T/ a). nh htdhl 44. 444 myl
S CEAGEE Sy BB A P TR S b g ) e
benzyl murahel (GH? S S ALAToFAGipn BET (0.200 g/ g) and

sodi um rret abi suI fite (0.500 ng/g) as antioxidants, glycerol (30.000 ny/g),
EDTA (J0228 ngMy)cokgical ssnailest dratpkay éotm thamdtlgttmazh@bnt(amal@monrgﬁ gded fBxanpl e

Formul ati on .83 [ 0264] For nnul at | onpri ses a

phosphdtPE)TIE R CORTHHB0 S PAttaG R bR W e ba2abY Plie) as a
sur f actipOH, mReRtaEis pbbiive Bid thuchirire iPapaMe fr dehRdtofiB1ed%8 tha/ @h KRS an
anti m crobi aI B ( 200 ng/g) and sodium netabisulfite (0.500 ng/g) as

ant i oxireaitused. Jf {heaesilt qfIen@OOllvgE t§)noSTRR Aor(dBrmmop bty fhearatignictsalbat i ng
t t 65] F | at i
ggego G%Pogleeg agﬁh%fa&%%&@?%%% 815’1”,0 p os%%a‘%’z%(l‘fg;ﬁj %Acﬁ)l ne%(éggoo% (r)r{;;rg) aalsog

lipid, Tween 80 (36.000 ng/g) as a surfactant, acetate (pH 4) buffer,

benzyl al cohol (5.250 ng/g) as an anti m crobi aI, BHA (0.200 ny/g) and

sodi umgrcaRéBObiiddwdn( 0. 500 ny/ g) as antioxidants, glycerol (30.000 ny/g),
EDTA (3.000 ng/g) as a chelating agent, and ethanol (30.000 ng/g). WO
2010/ 01039¢)PCT/rd B3R hED6iThin oa@wﬁaﬁgydmaa@ EdiecBén ERGHERakMUl ation 85
conprises antifungal (10 ng/g), phosphati chol i ne (50.00 /g) as a

li pid, m@eﬁe@mctendwo@d Fog §rechgaihway plﬂm@ﬂalﬁmg agredtchipper(as rfarzt)a”gaz‘r fer,

berzy! Rhagitlor fe3BR JBLER%, A0 AU SQPLAL R, SO0yt
EDTA (&rﬁﬁﬂhﬁ@sf@)m@ml denhet@h underageninmad ed getdialnohail( B4k ectagbg) . Exanpl e

Formul ati on 86
scraping. The hyperkeratotic nail bed and subungual debris was included in the sample.

Samples were also collected from any discolored, dystrophic or brittle parts of the large target
toenail.

[0297] A KOH wet mount microscopy and a mycological culture for dermatophytes of
the target toenail specimen was performed on the mycological samples. Samples of clinical
specimens were plated onto Selective agar for pathogenic fungi, Merck, Darmstadt, Germany
(product no.: 1.10415.0001) in order to isolate and identify the following species: 7. rubrum,
T. interdigitale, T. tonsurans, and other pathogenic dermatophytes, as well as C. albicans,
and S. brevicaulis. Plates were incubated at 28°C for one to four weeks, examined weekly,
and suspicious colonies are examined microscopically and/or bio chemically tested for
identification.

[0298] The mycological cure rate was determined for 81 toe nails, 14-weeks after the
initiation of treatments with terbinafine formulations, and two weeks after trecatment was
completed. Of the 81 infected toe nails, 73 demonstrated complete mycological cure, while 8

did not. A summary of the data is shown in Table 9.



[0267] Formul ati on 86 conprises antifungal (12.5 ng/g), phosphatidyl choline
(48.611 ng/g) as a lipid, Tween 80 (38.889 ny/g) as a surfactant, acetate
(pH 4) buwvbanioiherayl al cohol (5.250 ng/g) as an anti m ecohBziy/odHa (0. 200
ng/ g) and sodi um net abi sul fite (0.50®6mg/ g) as anti oxi dants, glycerol
(30.000._nm/q), EDITA (3.000 ng/g). as a chelating agent, and ethanol (30.000
mg/ g) . Eﬁﬁgi Mysological Guig lﬁe E‘%)%@FF’E)? mul ati on 87 conprises antifungal (15
ng/g) as a surfacta
as an anti m crobi al
as antioxidants, gl
agent, and et hanol
Exanpl e Formul ati on
phosphati dyl cholin

jJ) as a chelating

, is an enul sion.
offrul ab?-bh B8 d&hir.P&¥4 anfifungal (15 ny/g),
g/8g) |aw.&& || pi di5.0Tween] 80 [ 38.425 ng/g) as a
surfactant, acetate fer, |besgyl | al cohol (5.250| ng/g) as an
antimcrobial, BHA (0.200 y—amd—sodiametabisutfte (0. 500 ng/g) as
anti oxi dants, glycerol (30.000 ng/g), EDTA (3.000 ng/g) as a chelating
agent, and et hanol (3®.020 D&échinakisawip k& bimiTinglsaiirmandailtissuspensi on.
Exanpl eoheédirdtdgison 89 [ 0270] Formul ation 89 conprises antifungal (15 ngy/g),
phosphati1dyl choline (46.575 ng/g) as a |ipid, Tween 80 (38.425 ng/g) as a
surfact@pég ac ?hﬁ#@arﬁﬁbbl&ﬂeﬂw bf ®picabep@MAfiR RRGkti6R W&o siilldd)as d&11aN

antim crobial, BHT (0.200 ng/g) and sodi um netabisulfite (0.500 ng/g) as
ant i oxidwrmugposg lof ey ghdy 8as wogtqrgm@ the poinpa{is: @ooentigh imthegcinednt inng
agent, .and, ethanol ~(.30..000 ng/ q).. W0 2010/ 010470RPCTL 1B2009/ 006742 81
Banpi 4TS FMERR 8PS v el st S R L RO 10 vy )
phosphqoaejl cBddnemphs.(D00nINEdrghe d&e@nihatinthf tdibBRANECodcArAMAs i/ g) as a

surfactant, acetatee%OpH 4.5) buffer, benzyl al cohol 45. 250 ngé}g) as an
anti m cEBER Here taken hagore e Hist applisatirns@choup andtlabils & 4-i% and B2 Bobs algrg) as

ant i oxi ; yGer 30 . : ting
agent, aa?\‘gﬁlgt{rﬁg;ﬁloﬁ(ég%?& b%?wa%?gbr}%%gé%%r% tliggéngélfgﬁ%lgoyglpggfenul ation
91 contfirstseiniantratianngad takS0bafaredhs sqobumd gdibt ddayihisthddn ofehd picdlierbigdfg)e as a
i pid, Tween.80 (75.556 ng/g) as a surfactant, acetate (pH 4) buffer,
benzy! fSFE‘blﬁE‘Pn-(S_. 250 ny/g) as an antimcrobial, BHT (0.200 ng/g) and

S0di um IR BOI Ukt Ginlfle 801N HIncASRAhAIOKAN MO KC Alinicrill 000 1D/ 0),
EDTA (3.000 ng/g) as a chelating agent, and et'hanol (30.000 ng/g). Exanple
For nul atdandardaBed 029 8ifidinaubanplos wek wopged besddmg b6 uhgetun( ©50nml g) ,

phos phar}létga/dol %.It;(? 13»66| &L %??ﬁte?n]igl standard solution (50 pg/L naftifine in 9:1

acetonitrile/methanol solution). The solution was allowed to stand for 5 minutes, and then
subjected to centrifugation. After centrifugation, 50 uL of the supernatant was added to 450
uL of the mobile phase solution.

[0302] The serum concentrations were measured at day 1 and week 12 of the study. For
all individuals at each time point test, the serum samples were shown to contain less than 1
ng/ml terbinafine at steady state and for all trough levels.

[0303] The concentration of terbinafine in target nails that were treated with the topical
terbinafine formulations of the invention was also determined. The collected nail clippings
were subjected to alkaline hydrolysis, followed by extraction with hexane. All samples were
diluted 1:100. The terbinafine concentration was then determined by LC-MSMS.  Nail
samples that were collected for this study showed a mean value of 3.4 mg/g nail tissue (STD
2.9) at week 14 of the study, which was two weeks after the cessation of administration of the
topical terbinafine formulation. The median value for the data collected at this time was 2.3

mg/g nail tissue and the geometric mean was 2.4 mg/g nail tissue.



ng/g) as a lipid, Tween 80 (38.288 ngy/g) as a surfactant, acetate (pH 4)
buf fer, benzyl al cohol (5.250 ng/g) as an antim crobial, BHT (0.200 ngy/g)
and sodi wworretoahosal fite (0.500 ng/g) as antioxi dants, gcyaBzood/ode3 000

ng/ g), EDTA (3.000 ng/g) as a chel atigig agent, and et hanol (30.000 ng/Q).
Exanpl e Fornul ati on 93 [0274] Formul ati on 93 conprises antifungal (12 ng/gQ),
phosphati dyl choline (48.889 ng/g) as a |lipid, Tween 80 (39.111 ny/g) as a
surfactant, acetate (pH 4) buffer, benzyI. al cohol (5.250 ng/g) as an

antim crobial, BHT (0.%2bd ryayatig e GRSyl fite (0.500 ng/g) as

ant i oxi dant s, gycerol (30. 000 ng/ g)  EDTA (3. 000 rrgrpgf) as a chel ating
agent, [83%let h&Hbical aue polstingd By nomseh gpsiveh pé iheipaniiroias (g 2mrrdigntat i on

94 co i d i ( g) as a
i pi d, &%§§“gg%ﬁgﬂgﬁkﬂ&%gkgggghéﬂgurﬁgg?gﬁfﬁbv osﬁhaterﬁ%ﬁzé%ggyéuffer,
benzyl Jahmahef Gél‘i&tﬂSPh@h@):O‘[hSrapﬁ 2806 41 letDbiFal assBddichDo 20t} rétathesodi um
nmet abi sulf 00 ng/ g) ant | oxi dant s, gl ycerol (,30. 000 ng/ g), EDTA
(3. 000 ﬁ@%b))? ﬁ g@{ﬂaﬁlmj R AT d AdiL 1y Bersyes angcyyluated anpl e

For ul 3k 3y nU0 CARUHALIIAHORRITLARAPRAAGT 47 B2 drAZEAECY KUY
COITpI’I?IéS&gbI’I;tI ung ](94? %ogglpgtlody chg%l%nofa % aﬂ'%?«ﬁ/{ as a

| i pi d, Zomos@hatek PAfffen tguosing) maosin thd nadll is obrolideasd mme&mtadm crobial, BHT
(0.200 ng/g) and sodium netabisulfite (0.500 ng/g) as anti oxi dants,

gl ycerol (30.000 ng/g), EDTA (3.000 ng/g) as a chelating agent, and et hanol
(30.000 ny/g). Exanpl es Far ntdidhgdsh 96 [0277] Fornul ation 96 conprises
antifungal (15 ng/g), phosphattdyl choline (46.575 ng/g) as a |lipid, Tween
80 (38. d[égfﬁs]nu/ TheRScRS 'déﬁl@ﬁ§tﬁ'f€ thaﬂheﬁﬂlfﬁﬁgal(f&lﬂuﬂan&l@fdts%rose@ﬁ&elﬁo 500 ny/ g)
and sodi um netabi sulfite (0.200ng/g) as antioxi dants, and EDTA (3.000 ng/g)
as a cleehwrising cagen mOYfE&Imfplll@ﬂ fog niskbinafoe). 96l anha ewnfilcginrire Eﬁf@mb &

F | 97 [0278] F t 97, f 1
bhos phdrttfls Sdubp Rt e Y Br R EREPH AR fonli 8Pl 55 R TBHng o5 &
surfac&aﬂhnnnm@m@h@hﬁfﬂﬁhhﬁhﬁhg&ﬁ@ﬁnmﬁﬁ&m@@aaﬂguﬂgﬁghvag%nﬁﬁ@igﬁhmr

met abi sulfite (0.200ny/g) as antioxidants, and EDTA (3 0 m_;/g) Exanpl e
f or mul dha?0% mycelogics @Héﬁ@?@hhmE%aﬁﬁﬁémﬁ@ﬂﬁﬂn&ﬁpﬁﬁnQBhWDQWQPF hgul ati on 98

Copva iAol 0y dPURERRAN B KL B i B8R e p R, 2 51
(0. 500 topicg)foandats@giofantifihgdls aae dehentDated iy ig} ffasiva i smés:iﬁnlys;uriagd EDTA

(3.000 py/ g? as a chel ating agent.
th¢ nail infection.




Exanpl e Fornul ati on 99 [0280] Formul ati on 99 conprises antifungal (10 ng/gQ),
phosphati dyl choline (39.72 ng/g)as a lipid, Tween 80 (50.279 ngy/g) as

sur f act anwo 2ptocapitat e (pH 6.5) buffer, benzyl al cohol (PcZABIgY/g)678S an
antimcrobial, BHT (0.200 ng/g) and sssdi um netabisulfite (0.500 ng/g) as
antioxidants, glycerol (30.000 ng/g) as enollient, EDTA (3.000 ng/g) as the
chelaﬂS%#Qﬁﬁht, and et hanol (30.000 ng/g). Exanple Fornmul ation 100

[ 0281] Fornul ation 100 conprises antifungal (10 ng/g), phosphatidyl choline

(90.00 ny/ g)1.as aa hidiidd, foPhesRat Angdkhibetion iRWHulan shBReydondriRigol  as
antimcrobial, BHI (0.200 ng/g) and sodi um netabisulfite (0.500 ng/g) as

ant i oxitepiqaly, a(@llllp@tﬂf@g t¢ 30uOT armfrghacgytieatitrniudaiion cBMPASINg t@b@laﬁw ¢ as the
chel ati;n nt et hanol (30.000 ng/g). WO

S030, o103 BRER B HEs, 0aTa2 So Exanpl e Formul ation 101 [0282] For mul ati on
101 conprises antifungal (15 ng/g), phosphatidyl choline (46.57 ng/g) as a
l'ipid, Tween, 80 (38.4 . a sur tan hosphat buffer BHT
(0. 500 g/ g;b and @?&Péﬁ?ﬁg‘f%ﬁﬁw cean ﬁr{j’rf 1°8§S WOPé’EIP’ s, and EDTA
(3.000 ny/g) as t he chelating agent . Fornulatlon 101 is formul ated as an
enul si on. For 028 rmul ati.on 102 conpri ses

onti fungal (a5 oy menEah R Bt O R RO G ST BB Tween
80 (38.14&6m, w{tﬂ])entagelas&wcfna@ﬁraptlacq@lepmm forfnitd Slutlaf fer, BHT (0.500 ny/ g)
and sodi um nmetabi stlfite (0 /g) as antioxidants, and EDTA (3.000 ny/g)

as the chel ating agent. Fornulatlon 102 as a suspension. Exanple

Formul ati on 4103 Pﬁ%ﬁﬂ&ﬁ@ﬁﬁP&%&{PRm%QénQ&ﬂHﬁﬁﬁ@%1ﬂ@MfﬁHHQa| (15 g/ g),
phosphati dyl choline (54.64 ng/g)as a |ipid, Tween 80 (30.357 ng/g) as a

surfactant, phosphate (pH 4) buffer BHA (0.500 ng/g) and sodi um
met abi sul i te (0.3Q0ng fq&i &ﬁ%rsfﬁrﬂ%%,[ngz gﬁlﬁ%egﬁsgsefmﬁﬂ) as the

chel ati ng agent. Exanple ornu ation 10 Fornmul ati on 104 conpri ses
antifungal (6.1 ng/g), phosphatidyl choline (46.58 ng/g) as a lipid, Tween

80 (38.43 .

antfnicrobrgfg)pﬁggp %#éi?FQE@{%YQ%Q%¥tm@r%@#%h€é§%§§aﬁgﬁgg g: ?Ee

chel ating agent, ethanol (30.000 ng/g), and optionally BHA (0.500 ng/g) and
sodi um net abj sul fif &, (R PBPo1TM DwiRSeifhd RXHIRTLS cofRIBlse Y. B \RlikAn 105

terbinafine.

8. The method of claim 7, wherein the formulation contains 1.5% by weight

terbinafine.
9. The method of claim 1, wherein the lipid is a phospholipid.

10.  The method of claim 9, wherein the ratio of phospholipid to surfactant is 1/1
to 5/1 w/w.

11.  The method of claim 9, wherein the formulation contains 2.0-10.0% by weight
phospholipid.

12.  The method of claim 1, wherein the formulation contains 1.0-5.0% by weight

surfactant.

13.  The method of claim 9, wherein the phospholipid is phosphatidylcholine.



[ 0286] Formul ati on 105 conprises antifungal (6.1 ng/g), phosphatidyl choline
(64.52 ng/g) as a lipid, Tween 80 (35.484 ng/g) as a surfactant, benzyl

al cohol (Wo02biomgogy as an antim crobial, phosphate (pH @chHiBwd/b@r42 EDTA
(3.000 ng/g) as the chelating agent, st hanol (30.000 ng/g), and optionally
BHA (0.500 ng/g) .and sodi um netabi sulfite (0.200 g) as antioxidants.
Exanpl e For nt at i 01 M¢1Bod obeFELHRArein it sut taebu%ﬁrq%@éllwﬁaﬁ@ﬂbsg? ected. 1

ng/ g), ﬁ{%h% WERM 6 g/ g)
as a surfacta Bﬁ?%%ﬁ%@ﬁéb??bhﬁﬁyéﬁyggé&%yﬁéla%h&%hg%?%n]Crg%?gf 6ﬁosphate
(pH 6. HolpydfeayscthFohdlaudyle@orsng/ g) as t he chel ati ng agent, ethanol (30.000
ng/ g), and optionally BHA (0.500 ng/g) and sodi um netabisulfite (0.200
ng/ g) as antioxidants. WD 2010/010470PCT/ 1B2009/ 006742 84 Exanpl e
Formul ati on 1507 [T288¢thod oiklain bh wikreio digmurfaetantan polyserate 80X Dwaed §0),
phosphati dyl choline (46.58 ng/g) as a lipid, Tween 80 (38.43 ngy/g) as a
surfactant, benzyl alcohol (5.25 ng/g) as an antim crobial, phosphate (pH
6.5) buffer,16EDTAHIn&B6d 60¢1gin Aswlhidieinehefoatugorgempplicetodtmmiothe( 30. 000

ng/ g), and optlonall BHA (0.500 ng/g) and sodi um net abi sul fite (0.200

ng/ g) a¥bisats el %:1%@ erwd@eskiaul ati on 108 [ 0289] For mul ati on 105
conprises antifungal (10 ng/g) phosphati dyl choline (64.52 ng/g) as a
lipid, Tween 80 (35.484 ). as a surfactant, benzyl alcohol (5.25 ng/Q)
as an anti nilcdr obiHie m@h@%@ﬁg@@l%we@els)th%@miéaﬂy tpyradpnigordigagic a5 t he
chel ati t 0 ng/g), and optionally BHA (0.500 ng/g) and
sodlun1ﬁg¥a @&Fxﬁ%QQ?g&E%g9o g) as antioxidants. Exanple Formul ation 109
[0290]Fornu|at|on 109 conprlses antifungal (10 ng/g) phosphati dyl choli ne

(66.44 1y/ g),as 3| 'e‘alo% for RS89 %ﬁg’erﬁgaﬂ% t%)t S allal Saﬁr %%g%?gftfe%c]&wg IPOZI‘yl

al cohol (5. ng/gflas an antrmcro EDTA
(3. 000 tregtigy omgchbhg cedietabprivgn a@pithily edlrh@mém{g&e aQ;G@ eﬁlgal harmadedtioqt i onal |y
BHA (0.500 ng/g) and.sodium nmetabisulfite (0O as_anti oxi dants.

[ 0291] ERERYPEOTFemRITSIE Dihsrapeyticelly gHeatny aﬁwnh@%térb@m ingrialipig apde| ude

t hi ckengrgqgpch as pectin, xanthan gum HPMC gel, nethylcellul ose or

car bopol . EXaane Formul ations 1 through 103 may contain antifungal, salts
of antifungal, or derivatives or analogs of terbinanfine. [0292]Exanp|e

For mul ati on t 999¥E i.scl osed
herein, e. gsl,glt e?{)l na%llhé(ggf 6’?{? ?E@%@?Kiﬁ%&ﬁw eriv Ik qgéc%rﬁlanal 0gs
of ter bbﬁl@f, ioite@meidy astpscdutdon, Ispray,l Iv@qust oidylnoforainig Jolindal f or rrul ation efficacy
and phar macoki netics

20. The method of claim 18, wherein terbinafine is in salt form.
21. The method of claim 18, wherein terbinafine is in free base form.
22. The method of claim 19, wherein terbinafine is in HCI salt form

23.  The method of claim 18, wherein the formulation contains 0.5-5.0% by weight

terbinafine.

24.  The method of claim 23, wherein the formulation contains 1.5% by weight

terbinafine.

25. The method of claim 18, wherein the lipid is a phospholipid.



[ 0293] The efficacy and pharmacoki netics of topical antifungal formulations
containing terbinafine were studied for the treatnent of onychonycosis. The
first purwoeionfiod7ne study was to determ ne the nycol ogiecaliBoog/eocrat e after
12 weeks of treatment with the terbirmafine formulations disclosed herein.
The terbinafjne fornul ations were adm ni stered to each subject on two
target areasO sucHeRgnoBotclpm £ rpickeirn thigatie OEI%WQSP%‘?@H‘?EOOS et sl glet area
twice dgislywb.1.d.) for 12 weeks of application. After 12 weeks of
continuous application WD 2010/010470PCT/ 1B2009/ 006742 85 patients

di scontinued treatnment. The target area was defined as a 20 cm area on and
around each 4-nfe iyl i 1 DAl { pent
(neek 14 of The. sty o im TERMERH Ak b CaRLLTHDR b SERHT

f ol | owgdhokphotiypiol ogi cal cul ture and evaluation. 5.1.1. Measurenents for

eval uating the nycol ogical cure rate [0294] The nycol ogical cure rate is
defined by negative m croscopy of potassium hydroxi de (KOH) sanples and
negati ve culagur e Tiermetksdraf dpify2ESvhréd U] fiosstodigiciaphsspiipli®dcialiact aken
fromthe patients. A central |aboratory is used for processing the
nycol ogi cal sanples. Patients may have an additional screening visit if the
KOH ni croscapy i sTHRaséthddef @migh 1 $evicudih dicefolBulaggatdntsind 05066y tRighphyt es so
they can be recultured. If the result of repeat culture is positive for
dernatdﬁﬁ?ﬂ@@; the patient can be enrolled as long as he/she is within
approximately 3 weeks from screening visit. Specinen Collection [0296]To
collect nail clippings for analysis, a Mycotrans collection envel ope was
posi ti oned w¥der kheamethed of atpien & rveerein Hid supfaetast is ppedionwi suefagtarfai | cl i pper
as far sible fr the free of t.he t et. toenajl w thout
exceosi Ve e MRl IR S SR A o b B S bt e B AP 8T s bnder ¢ ne
tri medteages afpolytgdraiybthwac akylewtsd by scraping. The hyperkeratotic nai
bed and subungual debris was included in the sanple. Sanples were al so

coll ected fromany discol ored, dystrophic or brittle parts of the | arge
target toendil. [ORIMtRodCFtIngt 30TRLHMCIAtIG fsfeRYt i8polysorBie B0qTiveal s@ul t ure
for dermatophytes of the target toenail specinmen was perforned on the
nycol ogi cal sanpl es. Sanples of clinical specinens were plated onto

Sel ective agar forhaéthedentiginf VGiherdVR kitkforb st ﬁq{? li&eforpRythe pr oduct

no.: 1.10415.0001) in order to isolate and identify Re fol |l owi ng speci es:
T. rubrsyhiectis ndihangyfithe suatcandmg skisnsur ans, and ot her pat hogeni c

der mat ophytes, as well as C. albicans, and S. brevicaulis. Plates were

i ncubated at 28C for one to four weeks, exam ned weekly, and suspicious

col oni es ar 83exantheguethpd podaiopi & attieyein iy total Baity ddvepilmalistyret ¢st sitk dlor
identif.igcation, [0298] The ol ogical cure rate was determ ned for 81 toe
nails, 1&%9{)\%1%&4365’1{%68?9?{51 ﬂ?ﬂgati on of treatnents with terbinafine
formul ati ons, and two weeks after treatnent was conpleted. O the 81
nfected L og DA L e B n PR R e a b TR o & RO 20 £bn BT Siprtfly © 8 di

not. A su y of

2010/ OJfMrAORIeH ABARRGOBRAE of infection.

35. A formulation of terbinafine comprising terbinafine, a lipid and a surfactant, in

an aqueous solution, wherein the formulation is suitable for topical delivery.

36.  The formulation of claim 35, wherein the formulation further comprises a
thickener.
37.  The formulation of claim 35, wherein the formulation further comprises an

antioxidant.



86 Table 9: Mycological Cure Rate at 14-weeks 5.1.2. Determ nation of

terbi nafine serumand nail tissue concentrations [0299] The phar macoki netics
of topi cavoterdminedi ne formul ati ons were studi ed as wel iPCTiBBopwepase of
this study was to determ ne the terbifiafi ne concentration in the serum and
in target nail tissue for subjects who were adm nistered topical

t er bi naf i ne Xor mAhstiPpEatie iE do Vst thedormulation furthgl conppaises an

determ i bi nafi ne concentrations in serumwere taken before the
first é%% f%g??gﬁ%%% hour) and 0.5, 1, 2, 4, 8, and 12 hours after

adm nistration of a 6.0 ng dose of topical terbinafine. The sanple 12 hours
follow ng t fir BHRIY; LA 3, il

adm ni strat ih%h ofﬁ%ehe tolfg)flmc?{aﬁ;fac?%lr ? naf |e%@%r%%%?%%&%%%%f@%%%amI es
for tersbitfafn.ne were anal yzed by LC-MSMS. The internal standard used was
naftifine. Sanples were prepared by addi ng 501AL serumto 501AL net hanol
and 3001AL of internal standard solution (50 [tg/L naftifine in 9:1

acetoni tril efonet hetiedbria@htidd GMYlaiml3e wietdit therfomas atadd @nednd @5 s amd%f or 5

m nutes, and then subjected to centrifugation. After centrifugation, 501AL
of the updehideitefiles added to 450 1AL of the nobile phase sol ution.

[ 0302] The serum concentrations were neasured at day 1 and week 12 of the
study. For all individuals at each tinme point test, the serum sanples were
shown to corftlai n Thedermyatiomofdaim 3% svsramthicrrguegussplutigy hat apld rameng or al |
trough1kﬁﬂggﬁo7[ 303] The concentration of terbinafine in target nails that
were treated with the topical terbinafine formulations of the invention was
al so determ ned. The collected nail clippings were subjected to al kaline
hydrol ysi s, foll racti-on, s t.h _h ALl S les, were dil uted
1:100. The t‘{azr' bi na ?fﬂgx%lgﬁ‘%:nen qla %%M W\Ah%e“?ﬁ‘%ﬁl%é%%searp%og%qg’lﬁd'Lc- MSMB. Nai |
sanples that were collected for this study showed a nean value of 3.4 ng/g

i1t STD.2. 9 t k- 14 t t ydy, ..whj ch 1 ft
e cobent S op iUt arl RS R A R e
medi an valgie1fwty.t he data collected at this tine was 2.3 ng/g nail tissue

and the geonetric nean was 2.4 ng/g nail tissue. WO
2010/ 010470PCT/ 1B2009/ 006742 87 5.1.3. Evaluation of the Cinical Cure

[0304] Qinical curg fofmsefiédetkiin 50 iRkei® fRVibinAhtidh@ntass N80 by at
| east 2 mm after 24 weeks using standard met hods known in the art (see,

e.g., Taughktkdiosphelipidal . The American Journal of Geriatric Pharnacot herapy.
2006; 4: 1-13). For assessnent of clinical cure rate the length of the
nails fromthe visible proximal margin of nail is measured and eval uated
whet her and 4%ow rEhwyformulatiort dieclaai 35, grhewith thephosphetibid i phespbetidyficlwlinor mal
nail gromh of 2 mm (at week 24) fromthe proximal margin the nail is
considered to be cured.

46.  The formulation of claim 35, wherein the formulation contains 1.0-5.0% by

weight surfactant.

47, The formulation of claim 35, wherein the surfactant is a nonionic surfactant
selected from the group consisting of: polyoxyethylene sorbitans, polyhydroxyethylene
stearates or polyhydroxyethylene laurylethers.

48.  The formulation of claim 47, wherein the surfactant is polysorbate 80 (Tween
80).

49. A formulation comprising terbinafine (10 mg/g), sphingomyelin (brain)

(47.944 mg/g), Tween 80 (42.056 mg/g), lactate (pH 4) buffer, benzyl alcohol (5.250 mg/g),



5.1.4. Conclusion [0305] These results denonstrate that the antifungal
formul ati ons di scl osed herein, conprising one or nore antifungal (e.g.,

t er bi naf iwe)pio21bi7pi d and a surfactant, are effective i rCTIBZDO/DGE742
onychonycosis in a hunman subj ect whem2adm nistered topically to the nail
pl ate and the surgééundl n antinfungal fornulations are able to

ef f ect i BT {0 5PG11ece agd éa@l@m ffli?félﬂs@g% (@08 Bk glyceipt &34 C0ame/ig) hlbm
subj ect(§ O%t“ﬁ@’ Q&d@tﬁ%l ‘@(5*(5)]” qg sis. The topical antifungal fornulations
e c

provi de an tive tre trre t onychonycosi s where prior topical
formul ati ons of antifungals have denonstrated to be ineffective in

successful | uri /006742 88
QAN ST RGO cophPLAE rBhatnd HERE B SR BERP, e

subj ect(58 3P migég)nGweaps@ el 1135 0adgp )il steae (pfg 4) mféerslompgkztlc@op(fazfrmtng@b i cal
formul at i risin r bi naf i ne n sur fact ant 2. The
ot hod BT D0 e o9 upHBetR Ring Hfe YormoBisty gh giY§er&ﬁﬁ,ﬂnW5/§P £DTA 3.
The nmethodoale/e), %&étﬂlandf@?i@(bd"m%@. pharmaceutical fornulation is a cream

| otion, oi ntr%s , solution, Spray, lacquer or filmform ng solution.

4. The rrethod of clalml V\,herein terbinafine is in salt form 5.

The Mot bod 1. A RISk RLBRLRAC Aol R AATEH R .

The et hod of claim4 bln ine'is
The net(RBGA6bingdd)alwedn Smﬁ@r@%ng/gg |fctate(ptatl) lmffetrob’ftnaylmsiccﬂloB(SlmS(D%gAgy wei ght

t er bi naf.i .. The net f claim fo

cont ai ﬁiﬁﬁ%%wg&@.aaﬂﬁo lamuvﬁgfr syfite (0.5 /5>W'%ﬁ h&ﬂn@g’ Be/%

wher ei @(ﬁlpﬂn 10. The nmethod of claim 9,
wher ei ?:OEgnlrlg/?) %%?h%%%sgﬁol i pI %.)t o surfactant is 1/1 to 5/1 w w.

11. The method of claim9, wherein the fornulation contains 2.0-10.0% by

wei ght phospol | P Gormylati isih0 & Bﬁﬁaﬁﬁg 19 mEhiisPhihcoPalLivtail 1€

formul ati on cont ai nsrmlu.%l-og.c(%é%tggsll \ge?rg ht su m%g? sBhi %\0&9 {bkai ﬁ

2010/ 01924984 @E/ DB RO YDERAB688g/g), lactate (pH 5) buffer, benzyl alcohol (5.250 mg/g),
BHT (0.200 mg/g) and sodium metabisulfite (0.500 mg/g), glycerol (30.000 mg/g), EDTA

(3.000 mg/g), and ethanol (30.000 mg/g).

53. A formulation comprising terbinafine (5 mg/g), sphingomyelin lauroyl (50.607
mg/g), Brij 98 (44.393 mg/g), acetate (pH 5) buffer, benzyl alcohol (5.250 mg/g), BHT
(0.200 mg/g) and sodium metabisulfite (0.500 mg/g). EDTA (3.000 mg/g), and ethanol
(10.000 mg/g).

54. A formulation comprising terbinafine (30 mg/g), sphingomyelin lauroyl
(90.561 mg/g), Brij 98 (79.439 mg/g), acetate (pH 5) buffer, benzyl alcohol (5.250 mg/g),
BHT (0.200 mg/g) and sodium metabisulfite (0.500 mg/g), glycerol (30.000 mg/g), EDTA
(3.000 mg/g), and ethanol (30.000 mg/g).

55. A formulation comprising terbinafine (7.5 mg/g), sphingomyelin lauroyl
(49.276 mg/g), Brij 98 (79.439 mg/g), acetate (pH 6.5) buffer, benzyl alcohol (5.250 mg/g),
BHT (0.200 mg/g)and sodium metabisulfite (0.500 mg/g), glycerol (30.000 mg/g), EDTA
(3.000 mg/g), and ethanol (30.000 mg/g).



14. The method of claim1l, wherein the surfactant is a nonionic surfactant
sel ected fromthe group consisting of: pol yoxyethyl ene sorbitans,

pol yhydr oxpabtwdierre st earates or pol yhydroxyet hyl ene | arcyhBiiogn®742

15. The method of claim 14, wherein t9se surfactant is polysorbate 80 (Tween
80). 16. The method of claim2, wherein the fornulation is applied
to both the Xubj e%gﬁr@%}om cORWrisMLdHRINS{ing Ooiawgy Pershatidyl cholinggand The

met hod ' [ t pt: [ i 0y r site of
ot ect g ie A etveckIFS 5730 bty BHEYS £51250 HORE pRARRITA'E MR Sl Pvery
of t er Hienafliahwholo(5t350 mgl), HFHQ@1(0.260 utg)eflyesdi 36.000mg/geatd BHTA (3.000
onychogggf)?i s conprising topically adm nistering to a subject a

phar madB&®8i-cal fornul ation conprising a therapeutically effective amunt of
terbinafine, a lipid and a surfactant. 19. The method of claim 18,

wherein the phar eutical fornulation is cre | otiaqn, ointnment, gel,
sol uti on, spi%ay, £y tloarcomprlﬁangé?rﬁinﬁgn%&Olﬁlgémphosphaﬂdylf&) Hdet hod of
claim i t i SR} t T: hod of

ol ai m 1RO REISIL(RIDA | R B PO, phoshatcABH TODARL 10 P o
of cl aibenag alashel @i250treg/b), HEFHQE.0280 img/HiCilysabt (30 0hmg/g), EDT28(3.000e net hod
of cl ai m/lg, X\,ht reilrt Qlas fo;g%ll ation contains 0.5-5.0% by wei ght

t er bi ndPg/g and cthanol (34.09GMe/ghet hod of clai m 23, wherein the formul ation
contains 1.5% by wei ght terbinafine. 25. The method of claim 18, wherein the

lipidis a phospholipid.. WO 2010/ 01047QPCT/ 1B2009/ 006742 90 . 26. The
met hod of cl&F m z%,fOfgwgartanﬁom&Smgtt?rglna m%s‘ﬁﬁé%ip&%’%ﬂgﬁéhfg?]é%‘i% is 1/1
to 5/1 : (AT : i i ion

cont ai rooghaidy elyeckdaTh1 RRIGIORPDS Flsambie) BREHALR (DB e s,
wher ei raleahel Ghtidphg/le), JHTHHQL0 3A6 st payindhiskénes.glycerol (30.000 mghy, WBTAod of

claim18, erein for i op.contains 1-5% by wei ght surfactant.
30. Thé(gl%gph go?n(it%gﬁl}ﬂ(?i@lb%@g&)‘n the surfactant is a nonionic surfactant
selected fromthe group consisting of: polyoxyethyl ene sorbitans,
pol yhydr oxyet hyl e stearates or. pol yhydroxyet hyl ene | auryl et hers.
50 The. et RO of A crEIFA80 compgr B HENEE FabE M PO SGP B 810 ( Tveen
80) .  phospha@dyl gi@roreinegh afy/ !Eﬁmglmmqqﬁggn phb®hhRI(PHlBLLEEr, benAPP! i ed
to both the su%g ect's nail and/or the surroundi ng skin.

alcohol (5.250 mg/g), HTHQ (0.200 mg/g), glycerol, EDTA (3.000 mg/g), and ethanol

(30.000 mg/g).

60. A formulation comprising terbinafine (30 mg/g), phosphatidyl choline and
phosphatidyl glycerol (95.764 mg/g), Brij 98 (74.236 mg/g), phosphate (pH 4) buffer, benzyl
alcohol (5.250 mg/g), HTHQ (0.200 mg/g), glycerol (30.000 mg/g), EDTA (3.000 mg/g), and
ethanol (30.000 mg/g).

61. A formulation comprising terbinafine (10 mg/g), phosphatidyl choline and
phosphatidylinositol (66.676 mg/g), Span 20 (24.324 mg/g), acetate (pH 5) buffer, benzyl
alcohol (5.250 mg/g), HTHQ (0.200 mg/g), EDTA (3.000 mg/g), and ethanol (25.000 mg/g).

62. A formulation comprising terbinafine (15 mg/g), phosphatidyl choline and
phosphatidylinositol (62.027 mg/g), Span 20 (22.973 mg/g), acetate (pH 5) buffer, benzyl
alcohol (5.250 mg/g), HTHQ (0.200 mg/g). EDTA (3.000 mg/g), and ethanol (30.000 mg/g).



33. The nethod of claim 18, wherein the total daily dose adm nistered to a
site of infection is between 1.0 and 12. 0 ng. 34. The net hod of
claim 1l owvocbevord8, wherein the formulation has i nprovedTaBroveadcren
capability to the site of infection. 9% 35. A formul ation of
terbinafine conmprising terbinafine, a lipid and a surfactant, in an agueous
sol ution, w¥rei nAf%llﬂ%wpa’tpﬂélﬁgit%r%%ﬁ%ﬁﬁoéng/@?’ Iilamheaﬂylcféph%m

36. Th E f A , i r I npri ses
ot hi cRngy o012 £p) ey SHRCIRLS ou0 e OF RSt (T 5| i iens

f or nul atl¢abinl (L330hee/gl HPHQLRL00meA lyxérdh(H0.000\WR/g), EDTA (3.000 mg/g), and
2010/01(847013&/0395200/9 006742 91 38. The formul ation of claim 35,
wher ei FH498! COIPI™E Ebn further conprises an antimicrobial agent.

39. The formulation of claim 35, wherein the formul ati on contains

terbinafine jn salJt form .. 40. The formul ati.on of. c] ai m 35, wherein

the formul at44on fRrguiation cempgisipg teding n&& @Hég?1%PBP%&ﬁY¥@PWHG and 41 The

f or nul i o] Aai i i ing from
a;glpghaaaylﬁlo@ngpz(gé?ﬁgﬂgg@, Spdh® @,q.@q%?g/gp la%thté’ttQ S%f@ 3S) Buftt, bangi ng

4.0 to rrru?ation of clarm erein the lipidis a

phosphalléghbti(5.250 mg/g),4BTHQPHE. 200 my/ )aglyoerob30d10img/gR andvbexIey 3.0Memg/ad.i o of
phospholipid to surfactant is 1/1 to 5/1 w w. 44, The fornul ati on of
claim42, wherein the fornulation contains 2.0-10.0% by wei ght

phosphol i pi dh5. A formifatiohlvenfposmgltabinafine 1 S5ahgigmpBbsphahéylehnlindend

phosphol.i pid .i.s pho i dyl cholin 46. . The fo ti f claim
55, wndiPerpatifg af@r@ﬂ%g% P&%@e s (4. W@@%WO%@%@%@@@%&%@@I

47. TheydohoMu Bl rﬁ%/g?fBPT'f 20 0P/ MY ErH (30806 HIFACERTA (35008 RO, 4Rk C
surfactant selecte rom the group consisting of: "pol yoxyet hyl ene

sor bi t atlsnop@0\Pdngigy et hyl ene st earates or pol yhydroxyet hyl ene

| auryl et hers. 48. The fornul ation of claim47, wherein the

surfactant is polysorbate 80 (Tween 80). WD 2010/ 010470PCT/ 1B2009/ 006742
66. A formulation comprising terbinafine (30 mg/g), phosphatidyl choline and

phosphatidic acid 95.764 mg/g), Tween 80 (74.236 mg/g), phosphate (pH 6.5) buffer, benzyl
alcohol (5.250 mg/g), BHT (0.200 mg/g), EDTA (3.000 mg/g), and ethanol (30.000 mg/g).

67. A formulation comprising terbinafine (15 mg/g), phosphatidyl choline and
phosphatidic acid (47.882 mg/g), Tween 80 (37.118 mg/g), phosphate (pH 6.5) buffer, benzyl
alcohol (5.250 mg/g), BHT (0.200 mg/g), and EDTA (3.000 mg/g).

68. A formulation comprising terbinafine (10 mg/g), phosphatidyl choline and
phosphatidic acid (45.000 mg/g), Tween 80 (45.000 mg/g), phosphate (pH 6.5) buffer, benzyl
alcohol (5.250 mg/g), BHT (0.200 mg/g), and EDTA (3.000 mg/g).

69. A formulation comprising terbinafine (10 mg/g), phosphatidyl choline (31.935
mg/g), cremophor (58.065 mg/g), lactate (pH 5) buffer, thimerosal (5.250 mg/g), BHA (0.200
mg/g), glycerol (30.000 mg/g), EDTA (3.000 mg/g), and ethanol (15.000 mg/g).

70. A formulation comprising terbinafine (15 mg/g), phosphatidyl choline (42.500
mg/g ), cremophor (42.500 mg/g ), lactate (pH 6.5) buffer, thimerosal (5.250 mg/g), BHA
(0.200 mg/g), glycerol (30.000 mg/g), and EDTA (3.000 mg/g).



92 BHT (0.200 ng/g) and sodium netabisulfite (0.500 ng/g), glycerol (30.000
ng/ g), EDTA (3.000 ng/g), and ethanol (30.000 ng/g). 50. A

f or nul at iwo 20mmpo478i ng terbinafine (15 nmg/g), sphi ngorryeblmBidop/mmz)z (53.750
ng/g), Tween 80 (31.250 ny/g), l|actate (pH 4) buffer, benzyl al cohol (5. 250
ng/ g), BHT (0 200 ng/g) and sodi um netahisulfite 500 cerol

(30. 000 ny/ g)l; EI?ffﬁP %%@@ RPPGPINL AFTEINE AR MO m%/g%pge ﬁg)c%ofme (38.2781. A

f ormul a4 g CRORRILE wﬂ%gfgwa@@(ﬁﬁg) ) hlrﬁPr? Logemyeh g}%)(g Al ®)30090. 561

ny/ g), en 80 | actate (5. 250
ng/ g), B&E), (HDDA&)()S ﬁ@ﬂglg/g)Mds@hhnuh(MOangg) f| te (0.500 ng/g), glycerol
(30.000 ny/g), EDTA (3.000 ng/g), and ethanol (30.000 ng/g). 52. A

formul ati on conprising terbinafine (10 ng/g), sphingonyelin (brain) (47.944
ng/ g), Tweer7280 (Al Zorbfation/cginprisiagttabmafipdi(15)mpigh, fphbsphla&dlyl)dhohlha:@rﬁdOO( 5. 250

(30 boamHE)- ST (S0000E a3y Gy SURl ‘Gonio s o8 gy D Btk 58

f or mul ghi f |ngonyeI|n | aur oyl (50.607
no/ g), a(grz?fj"%@oﬁwpp%%Ig?@aa?gt%él{agmgﬁ@go fer, benzyl alcohol (5.250

ng/ g), BHT (0.200 ny/g) and sodi um et abi sulflte (0.500 ngy/g). EDTA (3.000
ng/ g), and hano

t er bi nafi ne 30 n%f((r%ﬁl i ngggl)smfglterb ngfl}lrl%?/}o rﬁ%@?ﬂéﬁﬂa %Cﬁgﬁwd% 0@?79. 439
rrg{j 9). drag/g) ,arendphbir §)5. wan?%géé?m ViH &) bufffiol th(r;ﬁer?geg (Sagg@)ng/@)kBHQE%g(%ﬂ?S "86 8)
and sodi u cero ng/ g

my/ g) , %[n) m&f%é@‘g Oanrﬁige/ﬂ@n (3%)000%1%/5) A fornul ati on conpri si ng
terbinafine (7.5 ng/g), sphingonyelin |auroyl (49 276 ng/g), Brij 98

79. 439 ny/ tate (pH 6.5). buffer, b ho ng/.q).. BHT
0200 ng”?g%ndagfgé?araﬁ#q(ff%pacs@)ﬁmgt@ Bo0 e 6)- PrBRh bt Ot 688 Thol o)
EDTA |

2010/ (()10%8 P%@z Ogﬂ;’z 07% la&ég (BH9) Hi‘iﬂf&) thlﬁo{%?rorﬂal Ganmeg, BHs ©.200

t er bi nahg/ge a(ldEDTg%@Oqugsgphatl dyl chol | ne and phosphatidyl gl ycerol
(53.750 ng/g), Brij 98 (31.250 ny/g), phosphate (pH 6.5) buffer, benzyl

al cohol (5.250 ng/g), HTHQ (0.200 ng/g), glycerol (30.000 ng/g), and EDTA
(3.000 ng/g)75. A fornfufatiof cbmpmsﬂngtterbmaﬁnerplﬁl mg/lgg phesphiatidflicheli{SG63o Q) ,

h hati dyl chol h hat

(s Bl e FRESe G SRl s, e
(. 0200 HPLYED A YE686PMh éoa&%@hdﬁg{@booﬁq@ j3 000 ng/g), and et hanol

(30 000 ?). § formul ati on conprising terbinafine (10 ny/g),

phosphati dyl choline and phosphatidyl glycerol (41 351 ng/g), Brij 98

48. 649 / h f HT
go. 200 ngn?g)g? pgcj?l %ﬁ%&?g&é&%@mﬂ%}%ﬁ{%lﬁﬁ@ %% %p %ha{l %"121\91(11%@ 02)2,9?11;/ g?

and et hagl), c(éiﬁbphﬁf)(%mj,)mg/g) lactate GEH SAbmf&rnIhhmtmmi (£.0hPmgsi) NGHRe(OR00af | ne
15 / I oI| e a S tidyl glycerol (47.882 /19),

(Bl’lj mﬁ@@ﬁﬁ@%ﬁ%& fﬁc’i Pgﬁp@;}"ﬁ%{ er?/ bgn)z/yl al cghol (5. ergog)

ng/ g), HTHQ (0 200 nmg/ g), gl ycerol EDTA (3.000 ng/g), and ethanol (30.000
/ formul ation co i si.n r bi nafi ne (30 /19), .

gﬁogl)ohat i dyl77chol4‘ Wl%ﬁ@%ﬁé@g% i’lg}%(j §mg<@5p%aha§}§*ﬁb$gar%)1?qlln98

h
ES“ZSS%‘SQ%?’}“% ygzz?%}?‘g@gfépﬂ%ﬁg/g}l B@ipha!%%ﬁyé Scfadu%p%n,(éa%gge{aﬁ’larﬁ% ). HTHQ

( 30. 00BHHAYL00 mg/g) and 6adium Iﬁcialvmdllﬁtel (@rﬁoeonmg) DRI (3e®(!ﬂ mgfg)rradEetitnnl/ g) ,
phosphz&hﬂ% c?@l i ne and phosphati dylinositol (66.676 ng/g), Span 20
(24. 32 = @cetate (pH 5) buffer, benzyl al cohol (5.250 ng/gQ), HTHQ
(0.200 ngy/g), EDTA (3.000 ng/g), and ethanol (25.000 ng/g).

f | at bi naf hat.i dyl hI a
SO iy o e AT

u u 1m y
and et hgnng 9 i @' \Aéﬁ%%p 45%470 cw%szoog? 006742% Defio 63, A

f or mul SBHEKO. éﬁ(ﬁmﬂglaﬂ S@@ﬁm m@tﬁblﬁlelﬁ(di@ 399/mag/2), ghesioh oS80 mglgnI BBA and

phosph I| Si t , Span 20 (45.946 ng/g), acetate (pH 5)
buffera(gls)gﬁ aﬁ%(g%%no?g“g@@% HTHO (0. 200 n/g)," gl yoerol (30.000
ng/ g), EDTA (3 000 ng/g), and et hanol (30.000 nog/g). 64.

formul ati on conprising terbinafine (5 ng/g), phosphatidyl choli ne and
phosphati dylinositol (62.687 ng/g), Span 20 (32.313 ng/g), acetate (pH 6.5)
buffer, benzyl al cohol (5.250 ng/g), HTHQ (0.200 ng/g), glycerol (30.000
ng/ g), and EDTA (3.000 ng/g).



65. A fornul ation conprising terbinafine (15 ng/g), phosphatidyl choline
and phosphatidic acid (41.853 ng/g), Tween 80 (43.147 ng/g), phosphate (pH
6. 5) buf fwo,20tmanayb al cohol (5.250 ng/g), BHT (0.200 nykgriaByloycwre
(30.000 ng/g), EDTA (3.000 ng/g), anddéet hanol (30.000 ng/qQ). 66. A
formul ati on corrprl si ng_ terbinafine phosphati dyl chol j ne and

phosphat i di ¢/%aci &Wl%pgl})ﬂsmgé%rhmgﬁné %)ZQ ng88).rgetphatigr seraleaingH 6. 5)
buf fer, (3@%??%@50@0?%81 §(§ &323{3@ IHQ{gQé)ho te((pH%ogBthf‘eE)thml%PJs%I 5325‘?)(}9 /9),

and et hano I on conpri Si ﬁg terp afi ne

(15 ng/BHT (RO plgad)iady Isoahhml mﬂeblmﬂﬂtqﬂﬂcﬁé)phmg/g)j igty cami BO(CDD.18872), rﬁﬂ@) Tween
80 (37. /9), phosph H 6.5) buffer, b | al cohol (5.250 ng/Q),
T (0. GI00 T &) LA RE N By o). 6k A formulacion
conprising terbinafine (10 ng/qg), phosphatl dyl choline and phosphatidic

d (45.000 ng/ 80 5000 ph hat 5) buff
gglnzyl( al colﬁ?lng(ggmv‘\ﬁ%%&)w"%ﬁ?m@éerﬁ %%)f]&) O@Edwaﬁﬁg)‘@)@er /g)er
69. A 2(95 Tyl ﬂ%g'/é)%ﬁ%@@&déé@@n%@s%&%'(ﬂﬁ 4 105 f@@'ﬁ&lzly'l Qllamfmseﬁmghg:)hol i ne

(31.93 cre | act at e buffer i mer osal
(5 250 B@Tg@ ZO(Bmg/g)OatzﬂEDﬁﬁ/(g)Ooogig/g)er ol (30.000 ng/ g) EDTA (3.000 ng/qQ),
and et hanol (15.000 ny/g). 70. A formul ation conprising terbinafine

(15 nmg/ g), phosphatidyl choline (42.500 ng/g ), crenophor (42.500 ng/g ),
| actate (pH®&.5) Abdriredationlvompriemalterbmafb®(IiPnd on/g) Btasltutid0epgarg)) |

Jor6r 018353t DeaBhS HIaHT ek abctutd (o ke Mzt plsphol 63359 B

terb / h
(51, 724y e S, RO 2e 20 iy ) - 8wk (0. 200

ng/ g), EDTA (3.000 ng/g), and ethanol (30.000 ng/gQ). 72. A
f | at , ' ' 42.500
ornul ati on gonpra %drﬁﬁllét%ﬁl%ﬁ@‘hkﬂg térﬂaélaﬁﬁé %gﬁgﬁ,ﬁ)??ggf,aﬂ%{*li %&Slne (

ng/ g), crenmophor (42 actate rosal (5.250
mg/ g), (BHAST fngzg)OBrrg?&JﬁS (EB'lmg/g}B a@ﬁatetfg]ﬂgl» buéfnld bendyanlobhql 15200 Mg/ g) .

B BB B s ) T8 e

(5.250 ny/g), BHA (0 200 ng/g), EDTA (3 000 ng/g), and ethanol (30.000

/ f | bi naf /Qq),
gﬁog?ohatl dy183 cholfp oy wlo%%b%gég%r E"Iéﬁg%hg)r I%i ﬂb@%ﬁ“ﬁagﬁgﬂyq%éﬂt ate (pH 5)
buf f er, 4t hinTR{A9aBrif 58 KR ITUhG)), BHA(PH @uf‘f&/ Qénzyﬂﬂ@olﬁﬁfﬁzé@n%% ng/ g) .

75. A fornul at1on conpri sing gerbl naf i he my/ g phosphati dyl” ¢hol i ne
(36. 42 BHFAGRO0 mg@)n@lmmrol(@g 080 mgrg), GPTA @c@(wtmg/(gmrana)etmolf(éﬁ 000 mgier osal
(5.250 ng/g), BHA (0.200 ng/g), EDTA (3.000 ng/g), and ethanol (30.000
ng/ g) . 76. A formulation conprising terbinafine (30 ng/g),

phosphat i dyl84cholA hen{ul2io22empgkigy terbmefrog Hlormg/@Y,. phodphatgdy)glydeadt at e (pH 5)

et hanol O 285 Btscs iy (Ro9ngh. axcins prdor B B e T rmiei me (7.5
/

A e o AT L

sodi um et abi sul fite (0.500 ng/g), EDTA (3.000 ng/g), and ethanol (20.000

g/ g) . 78. t f
phosphati dyl 85et h aﬁsgltlg{nl}lnﬁieoa(&%r&ﬁ%&bﬁfa?ge &&Iﬁggg ﬁhﬂ%h(aﬁ%rlrr’“%ﬁ%%o phosphat e

(pH 6. 5(5511967 ﬁ@/g) Bhij 9% (38s¥3). (a5 260 phigy) ppffeBEnzyd a20BoIr§/26) mavig), Bbdi um

ot hanol 03 "5 B (B e e 636 ropci TS a0 B0 7az 06 ~ oo A

for mul atl on conprising terbinafine (30 ng/ g) phosphati dyl ethanol am ne

o esay R oL R e P8 B hina bR DS S B B A b oming 0. 500

ny/ g), (95)49%@/%} é@n@@@orf‘(slt 945 nER a3 pRA0 (A6 3) buﬁadb@ﬁz?ﬂa%hcﬁ%ﬁ’zﬁm

ng/ g) . 80. A formulation conprising terbinafine (

phosphang/gy BT QQ:éQQ)mg(an@&SilwgmgﬁtablBﬂﬁie (0800 66>/ ©6 Zlyaerog§30. Q&)@em@(gh (pH 4)
buffer, BPﬁﬁ/A ?le&?hol (5.250 ng/g), BHT (0.200 ny/g), and EDTA (3.000

ny/ g) . é rrulation conprising terbinafine (12.5 ng/qg),
phosphati dyl glycerol (45.833 ng/g), Brij 98 (41.667 ng/g), acetate (pH 4)
buffer, benzyl al cohol (5.250 ng/g), BHT (0.200 ng/g), glycerol (30.000
ng/ g), and EDTA (3.000 ng/gQ). 82. A formul ation conprising
terbinafine (30 ng/g), phosphatidyl glycerol (31.957 ng/g), Brij 98 (38.043
ng/ g), acetate (pH 4) buffer, benzyl alcohol (5.250 ng/g), BHT (0.200

ng/ g), EDTA (3.000 ng/g), and ethanol (30.000 ng/g).




83. A formulation conprising terbinafine (10 ng/g), phosphatidyl glycerol

(47.143 ng/g), Brij 98 (42.857 ny/g), acetate (pH 5) buffer, benzyl al cohol
(5. 250 nowQ)2n108Hid4700. 200 ng/ g), gl ycerol (30.000 ny/g), PEDTB00B0@OL ny/ g),
and et hanol (25.000 ng/qQ). 84.97A fornulatlon conpr|5|ng t er bi nafi ne

15 / h hat i dyl | | 96. 90 88. 095 /
oot ®) pH"Sa?? SBua"i‘ Fasmulas o e sRab oS 1 fﬁa,gb)PhOBllrF Higy) SBgeokges

I I
: ?/C,ir ggér1 (ﬁngj at efy! con%??%?ﬁ%\#%mg%ﬁ W gaa’f 3@31@6 m%h%é%ﬁ%‘??% Frg{ ?g cerol
( 31. 957mgig),PHT BY.200 M/c) 38d SetBm rmidjlaﬂﬁte((plﬂOB)ngégl)t EBTA Gediyhy/a), 2otiol

(5. 250 / 0.200 ng/g), EDTA (3.000 ng/g), and ethanol (30.000
my/ g) . é%%n?(BO?@Erégg rmul ation conprising terbinafine (10 ng/g),
phosphat i dyl et hanol am ne (35.455 ng/g) crenophor (54.545 ng/g), phosphate

H 6.5) buff | al cohol 0. 200 / d di
et abi U i (8- (0. g‘?f%tg)}l%gm?% Ro¢r {nggg@g%p rﬁﬂ)& s ﬁt%%lg ag%esgg} o
WO 201
VO 20104004 FORSTLLERORS! ROG14 2 phosphate 1 64) HREULALA PR ETRS bsi g

ano am ne (84 cremophor
(100. 548g/ey/RIJT ((bmmg@)end@ m&llﬁnSI)etﬂuﬁﬂﬁte (Oﬁéﬁzryg/g)agbfohol (3@5)025@g/gg/ g), BHT

(0. 200 ) sodi u ite (0.500 ng/g), EDTA (3.000 ng/g), and
ethano“ﬂ?ggﬂégagﬂﬁiéh?n ad C§§5 An?gSHUIation conpri sing terbinafine (30
ng/ g), phosphatidyl ethanol am ne (89 048 ng/g) crenophor ( 80. 952 ng/g)
gggsgggfﬁm( Rrét g.bl 3%%{ 33{06102%8’2 ﬁmaé}l@@r g gﬁg‘/ g%’@“&%}H/T@C“ DTA (3 ooo
ng/ g). @ndse otwéépg@ﬁ@ mlrﬁg ) proplonat%ﬂ 45 ﬁ&femeﬁm%oﬁen@rzw 89

terblnaflne ( sphatl gl ycer ol Tween

(48. 913ngg).BHT (ﬁ oM mg@ end padivn rmjﬂflsrlﬁteti@:i@g) lrn%g)c elyotroge‘% 0280 mgty), BHT
0. 200 0500 / | | (30.000 ny/gQ),
(EDTA (37‘5%@8)(?@%?1%9& e?qﬁ 2 ﬁ}%lrﬁg(g ‘my/ Q) . ooy 99)(;?e,r0\0f oE mul at i orrlrg 9
conprising terbinafine (15 ng/g) phosphatldyl gl ycerol (45.280 ng/gQ),

T 80 (39,720 t hol (5.250
m\év/e S)n BI—F(I' B 200k ﬁ%}%‘i Eeh%%%ﬁa?w%t%ﬁwgﬁ%g& ffi“%[é)( e%% ﬂﬂ/%s?ce?o&né EDTA
(3. 000 HL8Y rn%/g) TweerPd0 3/9 72@&%@%@%&@@@1{?519&& edehkmﬁddﬁsl (<3Gomo/ 9) ,

phosphatld cero 7.500 Tween 8 proplonate
Corr ) e @ntt Hbﬁ%mgéﬂ) o o0 BB SUER A Mgt o

nmet abi sulfite (0.500 ng/g), glycerol (30.000 ngy/g), EDTA (3.000 ng/g), and
et hanol (30.000 ng/qg). 92. A formulation conprising terbinafine (5
my/ g), phospHat i oy forglatenaiompriFing48bingfigd (30Twegh rbosihetidylsdyaerply) ,

TIPS, POy L BB B BT

my/ g) / BH”B 200 QY. h@gédaunnri@éfm LRG0 1560 iy oL B0MmoGhe/g),
phosp hé?%g) & e oo gg@%g/ga proplonate (pH

<X g cerol (45.280 Tween 80 (39.

5) buf fRIPTAKS. nggég)e@ﬂdo?th%l@léw(}%gﬂ . BHT (0.200 ng/g) and sodi um
nmetabi sulfite (0.500 ng/g), EDTA (3. 000 ng/ g), and ethanol (30.000 ng/g).
WO 2010/ 010470PCT/ 1B2009/ 006742 98 94. A formul ation conpri sing

t er bi naf i ne 4230 r@ﬁ@nulqémwmmmgltergmﬁm 61 mggD, Iﬁ@iphﬁgﬁgl)glycﬁmlém 843

(0. 200 Hgrb sl “QBLTOR fetdurbichite uis BB, oy PARBPAR 3558 H T, anc

et hanol(o(zﬁonog)@) 4/ sgdlium metabisuSfe (0A5000h %agmm (800D higsd)Nghd @hdtionaf i ne (10
ng/ g), hos hatldyl gl ycerol (47.944 ny , Tween 80 (42.056 ng/Q),

propi ofaP800 BI/®) buffer, benzyl alcohol (5.250 ng/g), BHT (0.200 ng/g) and
sodlun1netab|sulf|te (0. 500 ng/ g), EDTA (3.000 ng/g), and ethanol (10.000
ny/ g) . 96. A fornulation conprising terbinafine

O hat i dyl9ser | A DrBBIB0 Lomgrisy o dmoiafinal 1§ meie) phoshesidy!20m a / 9.

h h 5} d
Sodi m e aprsyy Tred BB 20PE PR mar B TR g iy eonah BT (5 000
ng/ g) . mg/g), BHP0.200 inrdyah@bédiinmeasitisuifing 01560 bigigf EDTA 300000hg)), and
phosphatldyl serine (107 500 ng/g) as a lipid, Brij 98 (62.500 ng/g) as a

sur f acteainol GRS99MaE'e) (pH 5.5) buffer, thinerasol (5.250 ng/g), BHT (0.200
ng/ g) and sodi um netabisul fite (0.500 ng/g), glycerol (30.000 ng/g), and
EDTA (3.000 ng/ Q). 98. A formul ation conprising terbinafine (10

ng/ g), phosphatidyl serine (47.944 ny/g) as a lipid, Brij 98 (42.056 ng/qQ),
phosphate (pH 5.5) buffer, thinmerasol (5.250 ng/g), BHT (0.200 ng/g) and
sodi um netabi sul fite (0.500 ng/g), glycerol (30.000 ng/g), EDTA (3.000

ng/ g), and ethanol (30.000 ny/g).



99. A fornul ation conprising terbinafine (15 ng/g), phosphatidyl glycerol
(46.364 ng/g), Brij 98 (38.636 ny/g), acetate (pH 4) buffer, benzyl al cohol
(5. 250 nowQ)n108Hid4700. 200 ng/ g), gl ycerol (30.000 ny/g), PEDTB00B0@OL ny/ g),
and et hanol (25.000 ng/qQ). 108 A for rruI atl on conprising terbinafine
(15 ng/g), phosphatidyl glycerol (46,364 ij 98 é38 636 ng/ g)
acet at e (pH U bu‘?*f‘?é’ﬁlu %@ﬁﬁmpalﬁ@gﬁﬁbm@ﬁng%& rﬁa,g@)phomlw .805%y/ g), EDTA
(3 000 gy dret (49-R ¢ %)q[;llgf(p 47 ngh) 006742
(ggsgoing@ ?or nmu 7?0%%0%%% :Egél n%]natee&? af | nee]ﬂ(%l /gg’ﬁ% g{sphatl dyl
gI ycer ahg/glBHDY. MY gl)g/g) Bnd podiém (32902 fiwg 0GP0 narel EDI A BH®)mpigh,faed ,

benzyl al cop&loéﬁg 25/0 nmg/ g), BHT (0.200 ng/g), glycerol (15.000 ny/ g) , EDTA
(3. 000 , Bhnol  (30. 000 ny/ g). 102. A formul ati on
conpri sing ter b| naf i ne (15 ng/ g), phosphatidyl gl ycer ol (43.537 nmy/ g) Brij

?g (26% erf’ g9)° 25 @@(cggm?lﬁﬁ%r{m&ﬁae E@vﬁg@é Oh%lﬁs§15 50%0@’ iogHTA
f | | 45. 000
o oA ?@4 W%&gg" ) BPRIBANYDR phd ol B 5 PUIFRR. %%%ﬂ%%"géy%% (8550

my/ g), M) BHP (mz()ﬁgm@)g) aEcDE’ddl@rB rﬁmﬂolsrg;ﬁ‘g)(p SQﬁ thggh ERJIA (330009 ghvphd) .

104. A for él?)tdgﬁn co rising terbinafine (10 ng/g), phosphatidyl glycerol
(59. 49?1?’?(51“5 (30.508 ng/g), acetate (pH 6.5) buffer, benzyl

al cohol (5.250 ng/gQ), BHT (0 200 ng/g), glycerol (30.000 ng/g), EDTA (3.000

/ d eth 30 | at
A - nee9(61§nré, ( aawa l#ﬂweramée? &Sm@@é’ RhoPhg ijl?sgﬂ%ﬁg’ (0 (5. 046
ng/ g), /gs %@11151@"131@ @ (4Q®9f3%g/ gp%ﬁgéﬂhat%l(ﬁHhioi) HuPreR IRint4s8) ¢5. Bidimg/@y,200
ny/ g), EDTA ( fornul ation corrprl si ng

t er bi naBHTIéO @Q@%)gl)ld s O@ph@ﬁbldt}lﬁt@gﬂoﬁﬂ@m/ g) 38y@sdl (080 meRr)i ilnct)8 (34.146

ng/ g) , 5) buffer, benzyl alcohol (5.250 ng/g), BHT (0.200
ny/ g9) , EZW}&‘Z Pég%g%ooo ng/ g), and EDTA (3.000 ng/Q). 107. A

formul ati on corrprl si ng terbinafine (10 ny/ g), phosphatl dyl choline (50.000

/ , T 00 | | h 250
B N T s S R R AR A R S A ke

30. 00 1§ / 08 A
(30. 000 g o) BT ?298:‘”%?%&@“%‘3%“ Hﬁ(’ﬂ‘ﬁ;ﬁﬁ?ﬁ‘% alter, thimeraso£08, 0
pHite

my/ g), (Fréemepg, PHiI @225)0@%@) andoted g arcee mfgfgérglymﬂlz@ﬂ 089 cohol

5. 250 and sodi um netabi sulfite (0.500 /
gl ycer al /§gd‘h6g§[r4 %g?ébolg% g) 3.000 ng/g), and et hanol (go. 000 %/ g) . WO
2010/ 010470PCT/ 1B2009/ 006742 100 109 A formul ation conprising
terbinafine (7.5 hos hati dyl . ch 4
(20 540 mor ok oS Bt p ke faint DD bED AMeoRits-Dhe R ar

0. 200 /
e P

conpri SpHAG (9.8 ng%még)uaﬁé SQ@Om@¢tgblsulﬁfﬁd§pﬁr‘5§tm@fg) ghiserol 9.QUmez2 ERIFY) . Tween
80 (47. @@@0:%/%% an(p é%dao(g(plyg&)& buf fer, benzyl al cohol (5.250 ng/g),

BHT (0. um me sulfite (0 500 ng/g), glycerol (30.000
ng/ g), EDTA (3. 000 rrg/ g), and ethanol (30.000 ng/gQ). 111. A

f | ati bi naf hat ¢hal 46. 098
o/ Q). Tweers 60 (35 084 RRRP B RReER: Ry PP AT TN Cono
(5. 250 (mehed ngg)TBflp9£©18 6%/@%) ?r&detﬁtfé((})blm)fﬂiﬁff&bbéﬁﬂyi blc6hd] Q5 SQ@H@é 9)

gl ycer oI 30. 000 EDTA nd et hanol (30.00

112. A BRY (%289 mere cglbffaﬁrrpls@ﬂé) P@F%ghgaTgﬁ’e@(i@ rﬁa/g@;)andﬁﬂw%lr{aﬁioeg}mgg@m i ne
(39.721 nmg/g), Tween 80 (50.279 ny/ g) phosphate (pH 6.5) buffer, benzyl
al cohol (5.250 ng/ BHT (0.200 ng/g) and sodium netabisulfite (0 500
T ) ol yoeil | (Sirnbipe caprBDE LB O00(gnE)). rRre et RAByCerd0. 000

"o/ 9) . (46.364 mg/g), Brij 98 (38.636 mg/g), acetate (pH 4) buffer, benzyl alcohol (5.250 mg/g),
BHT (0.200 mg/g), EDTA (3.000 mg/g), and ethanol (20.000 mg/g).



113. A formulation conprising terbinafine (5 ng/g), phosphatidyl choline
(44.198 ng/g), Tween 80 (50.802 ng/g), phosphate (pH 6.5) buffer, benzyl
al cohol (Wwo2bf/orgd7g), BHT (0.200 ng/g) and sodi um net abipswhB2ong0qcd42500
ng/ g), glycerol (30.000 ng/g), EDTA (s@. 000 ng/g), and ethanol (30.000
ng/ Q) . 114, A formul ati on co i ng terpinafine

phosphat i dyl10dhol4 BLoAMPE G te we Rc B® mg/2).phosigh lg?Xﬂ’?&lphate (pH

6.5 b n&gz%z / ium

met abi g&ﬁ?l te m{)%r{)@d(;?)m Iﬁ?/)%gl?%t?g (g% Salﬁgwel(j} @9%%%&% Q@%O 7g), and
et hanolBI(I”B(D0.0Q@mg@gglycerol (15.000 b/ HAEDIMANH. Q0 mg/g¢@npreﬂ&nnlg(30@t)bn@g)i ne (5
ng/ g), phosphatidyl choline (51.221 ng/g) as phospholipid, Tween 80 (43.779
ng/ g), phosphate (pH 6.5) buffer, benzyl al cohol (5.250 ng/g), BHT (0.200

ng/ g) and sold2um Argdratl gionhfootprifdg 5@Binatihgl,5 rgg/gygqxhoj;ph(aﬂﬂ)yl(gl)ﬂ:ercg/ g), EDTA
(3.000 nu!/ and_et han 30. 000 ny/ g). 010/ 010470P B /006742
o1 (4 59)1%/g>AB¥1b$§m la‘%ﬁ%dﬂg/gb ﬁﬁ?g@glﬁld St\f\gp Fin QP12 aleghfgr ﬁé ‘S

phosph ey / | dopi yween 80 (43 333 ny/ g)
B s A OBl ol B 8 B ol (5. 250 g gy BET
(0.200 ny/g) and SOdI um net ab| sulflte (0.500 ngy/g), glycerol (30.000 ng/Q),

EDTA (3. 000 1/ . - f | at
conpr |( si ng tem? b??lpétf(?[ﬂfe!ﬂﬁogace /p g%ﬁgﬁ%g Eg% ?lzyyrflg/&(ﬂhlo?%%%%&}&%F%l S)I Ogrl J
98 (23.(86000rgled), Bph%&;(ﬂﬁaﬂﬂ@ r(lgyg) ac&)ltet(plﬂfﬁe)lbuffﬁehzryzlyl alcaloi@5.26G %), ng/ g) ,

ol o), EAA0CAT bslt EPds I e R b sl ogb O ana For mul at ed as an

enul si on. 118 A formul ation corrprl sing terbinafine (10 ny/g),

h hati dyl_ chol 6. 440 ny/ 23, 56 /q), ph hat H

6.'5) but f et ,10enzy o WA wawowr@%)etwg %M%*ﬂ%/@),zﬁg\e%? W1 ot um ©
tab [ : d

met abi sybkod ﬁlééoé%hg/ gi)gfgfnogéog rﬁ%raﬁé{hte(@ﬁ 60@%%{ @bnz rﬁ@@h&ﬁs%@ n@éﬂ) an

et hanol™ (30.0 for ted a uspensi o

f or mul BE6K0.200mp1Y'®i glycdrer BDAAO inmggg ), EO Ty (39000 /s pindtethaydl (SHODD meg/€)66. 440
mg/g), Brij 98 (23.560 ng/g), phosphate (pH 6.5) buffer, benzyl al cohol
(5.250 ng/g), BHT (0.200 ng/g) and sodium netabisulfite (0.500 ng/qg),

%Izﬁcer ol (301|06?0 Wrgﬁﬂatﬁl@ﬁ.&n@&sﬁ%@erb};ﬂaﬁhe (landg/g@), lphngihaidgd. g])ﬁlﬁrcr‘rg/ g%]. .
atiop .c ng terbinafi ol i ne

(40. 00d3§r8% MR e 5 Bl 7 <pﬂﬁo‘>§3w£{52 ?éﬁlgpoeﬁglﬁ nzyl

al coholgfp. @5@0 andEEﬂ_TAQa% @nil@é)g) and sodi um net abi sulfite (0 500

ng/ g), gl ycerol H%/S% , EDTA"(3.000 ng/g), and ethanol (30.000 ny/g)

and formul ated as an errul SI on 121. A formul ati on conpri sing

terbinafine (k0 %/f&}nulﬁibﬂ%eh@h'rsﬁg'terﬁﬁﬁhh@ O(rﬂ%/lgsj,?% a%gﬂf@% 80 (50. 000

ng/ g), phosphate (pH 6.5) buffe benzyl coh BHT (0. 200
ng/ g) d4Ao S%dlgégm Bejf 98)(384L|l4f6| hg/gl,ac&ee (pi/60)), budfiey, benmil a(cBﬁol((GO’.Sﬂgmgg),, EDTA

152 0 R R0 o PSR ee LT Db Srasihadd EB M G e ohatt o ol | ne
) o el um o B sul i fo( DiegD, mar s ot o o S o0, hr - EDTA.
?3 000 my/ g)% dgg?rﬁéﬁl?&on(c%lp oL ggl)a"gng @9 Beo e ﬁa&ﬂ%@%@&o@eem
102 /gyjlgw?ben'%of mxbﬁ% c%“plﬁﬁﬁﬁ’a‘té gdmg 58, %ﬁiﬂ%fdoﬁ@l ((slz@orﬁgg/gy BH

phosphat1dyl choline ween hosphate (pH
6.5) bupRep mgég)remldendl(t@ mstabmglﬁge) (0 Bitme@), gbﬁrencg/(@() O%mg@)dlﬁlaﬂfﬁ (3.000

met abi sul f | ., ,glycerol (30.000 ng/g), EDTA (3.000 ng/g), and
et hanol™¥8 aﬁggg‘ﬁﬁ& )’)g%@}ng/g% 124. A formul ation conprising terbinafine (10
ng/ g), phosphatidyl choline (40.000 ng/g), Brij 98 (50.000 ng/g), phosphate

Sodi um et adi08ul 1A S8R BOGORGTONE P abRo t38 Lo dborgR Gy RO @8’5%350""”"
o/ 9) . BHY), qtv&b%ﬁ@b (5?’@2@91%/g7ﬁﬁlﬂxkghate (pH 6. 5}815&&%51&3%5&{0'1 P SPRRIE ST Ng

t er bi naf ne hosphat i chol'i ne (40 Tween 0 (50.000

my/ g) , ﬁiﬂlﬁéﬁb%@ éln?gﬂ}ﬂné Sﬁdlumumt@blsulﬁm(@b%)ﬁ nigg R 5lycrugl @0 Qilﬂ g/ ghrﬁﬁ’%cr obi al ,

BHT (0. sulflte (0.500 ng/g), glycerol (30.000
ng/g),(éggg%%%g%6@P%BW5ﬁfﬂgng nol (30.000 ny/g). 126. A
formul ati on conprising terbinafine (10 ng/g), phosphatidyl choline (66.440
ng/g), Brij 98 (23.560 ng/g), phosphate (pH 6.5) buffer, benzal koni um
chloride (5.250 ng/g), BHT (0.200 ng/g) and sodi um netabisulfite (0.500
ng/ g), glycerol (30.000 ng/g), EDTA (3.000 ng/g), and ethanol (30.000

ng/ g) . 127. A formul ation conprising terbinafine (10 ng/g),
phosphati dyl choline (66.440 ngy/g), Brij 98 (23.560 ng/g), phosphate (pH
6.5) buffer, benzyl alcohol (5.250 ng/g), BHT (0.200 ng/g) and sodi um
netablsulflte (0 500 ng/g), glycerol (30.000 ngy/g), EDTA (3.000 ng/g), and

NN NSNS A NS A £ 1~ . . . S . AN



WO 2010/ 010470PCT/ 1B2009/ 006742 103 130. A formul ati on conpri sing
phosphati dyl choline (44.444 ng/g) as phospholipid, Tween 80 (55.556 ng/g),
acet at e (wbl2b10%04raf f er, benzyl al cohol (5.250 ng/g), BHECTB20890067p g) and
sodi um net abi sul fite (0.500 nmg/g), ghyecerol (30.000 nmy/g), EDTA (3.000

ng/ g), and et hanol (30.000 i 1 orul atjon conpri sing
t er bi nafi ne o myf ﬁjnulagswascaﬁl@flﬁwteré%ﬁ%%%B@/@@%@hﬁy@l R 80 (23.560

mJJ/ 9) Q‘P%@h{”g ué%p rgéo B §48"m %/gfg%%éphaief(gh )(b'élﬂ%ﬁ%eg%g%ogga%zg@ 200

nmg/ g) and Isulfite ycero EDTA
(3. 000 mgfgg)BHﬁﬁH2@I gy land S&11QQGnatgiglfite (0. 500 mgl @R glyberbb(3(08tmgp),

conpri naf i.n hosphati dyl choline (54.000 /g), Tween
80?36%&@@9 %@e?’&f%&‘ﬁ&ﬁ%o“&pﬁlgfé? ben)z/yl al cohol ((5. 250 %/ 83, BHA
(0.200 ng/g) and sodi um netabisulfite (0.500 ng/g), glycerol (30.000 ny/g),
EDTA (3.000 ngy/ d eth | (30.000 A f |.at
corrpr|(5| ng tlgg g?’éf‘?rgglla((at%acﬁﬁnollpél¥lngﬁ g%ﬁg? &%@S/‘Pg/(ghdﬁhpﬂé‘at@ﬁ C@B@‘Eﬁgé %ﬁbo‘?vxeen

80 (40. | b&, BHA
(0. (200 IQQ@) ﬁ%%)c} Sggﬁfggng& ( | su f| tgﬁ{é Sg%ﬁ& b §pah‘(“)(%/hcogr%oI%Sd(J%1 ny/ g),

EDTA (331613(00 290 ge/g)and sedlhmrrmtalélslﬂﬁw(o S@Q/r@/g) glycerol (303000 rAg/fgaerﬁlTAtl on
t / h hati dyl chol 48. 611 /
Tueen 30095 g0 eyt ELOuTBe@hn &) B0f fer - benzyl al conol (5. 250w o),
BHA (0.200 ng/g) and sodi um net abisulfite (O. 500 ng/ g), glycerol (30.000
/ EDTA 000 / d eth 0. 000 . ) 135. A
ot i at ron Hdnprt SRy ioraP e e (s i? O BB duR by <BRRR (6 P36, 575
ng/ g), rﬁ%ﬁ?ﬂ“v@%n@a%@a@ éé; pho@ﬁl%t@{p?{6@ﬁbéﬁferbb'éﬁzgfalc&faomgy%@ng@m (5.250

nmy/ g) , sodi um netabi sul fite glycerol

g
(30. 00031@/(@;5200 E@Igﬁ) a@@ S@@Omrtgeftgblsulﬁtm(()eﬁtoﬁangig) gs@emmozmw)gyg ahEDBANUI at ed
as an fo | ati on conprising terbinafine (15 ng/g),
phosphg(?]iébyl g@@o?’il%%thf%%%&%&nﬂﬁ@u Tween 80 (38.425 ny/g), acetate (pH 4)
buffer, benzyl al cohol (5.250 ng/ g) BHA (0.200 ng/g) and sodi um

Cthano! (30,080 Ry Biiehicotiie e erohiatad CopRled b ragift enofine (934

2010/ 0 :
Lerbi ni‘??“%gmem@@ G, iphate (plt 0 SF0ufrh, bR TIPS, %&?@%’%b”?% 425

my/ g), BldEd(@ie0 )zﬂ}ldqulﬂ@rmetb‘@lﬁlzlﬁte @1 08med/g), El}@@@ﬂ (&9/  m@id); FII200 ny/ g)
and sodi bi s /g), glycerol (30.000 ng/ g), EDTA (3.000
ny/ g), q%#@&%@ho?&?tg Ogé%d) &Pm)g@ 138. A formulation conpri sing

terbinafine (10 nmg/g), phosphatidyl choli ne (50 000 ng/g), Tween 80 (40.000

/9), t at 5) .buff l 5.25 B 200
1o/ ) and- sodRun L TR G ERaEHEPS(E P Ry B G s EDTA
(3 000 rﬁ@/@g)rws@ﬁ@oqsmwphlg(gsopm&m(pm 6.5) buffer bén3 laléolfo@gﬁw(ﬁﬁl

npri si n% (t er bi nafi ne g phosphati dyl choline

444 Tween
S0 TS THAE (MSheme tesd ssdumiRes isuffe Br300 iy PO RY). Saosnaso E%/S) BHT

tora (4000 TEP Gy T ShALIRLEN S 000 margy. " “1k0. A formul ation
ggrr?ggsggg te; bl) naflcgte (15 ng/g), phosphati dyI chol ine (46.712 ggH{rg%O 'ZI'\S/(e)en
ng/ g) and so |8m me?m%L UL?P P@rl%ﬁggﬁgn%h?%k §) qu%)%@gg%h%/ g), EDTA
(3. 000 (ng48) mgag)dT%&ag@{ﬂ((ﬁ@rﬁ )@gbg))hate H65) blﬁfbr b%niﬂralﬁéhalt(ls(mo

conpri si /%)ter bi naf i ne phosp at déﬂ choline (48.889 ng/g), Tween

80 (39.ma/e).A1HY0. 2%@@%&8@@ mqhmp mqs@ﬂwﬁtea(pé mg/%glzfs@mh@ﬂd)()o %@) (0. 200
/ / | | (30.000 ny/ EDTA
(3, 000 T & SOl b o™ @+ O LG A For mulat fon

conpri sing terbinafine (10 ny/ g), phosphatl dyl choline (39.721 ng/q), Tween

80 (50.279 /g
BI—FI'((O 200 % 2 A RIRERARN SokH e PP‘%ng 3 mggquﬁhof@a%gfé}%%?%@(% 000
nmy/ g) , &@Eﬁai@m@ﬁﬁbli@iﬂi JweeABd (43. W%Jl@ﬂg/g) %ﬂm@ﬁﬁté@fﬂ@ 5) buffer, benk#Balcahol
formul ati on conprising terbinafine, ( ET% phos htldyl chol ine (90.000

ng/ g), (PREY prEgk BhU (O O(TBMgBaIEBSOdB%W R&9->0Bpe/ oelyergoltgf §90 and
sodi um 0) (30.000 ng/g), EDTA (3.000

ng/ g), Tg%/giet ang 6?03%%(% ?gldr%#&l (W%%F%MOMOPCT/ 1B2009/ 006742 105
144. A formul ation conprising terbinafine (15 ng/g), phosphatidyl choline
(46.575 ng/g), Tween 80 (38.425 ng/g), phosphate (pH 4) buffer, BHT (0.500

nmg/ g) and sodi um netabisul fite (0.200), and EDTA (3.000 ng/g) and
formul ated as an emul sion.



145. A formul ation conprising terbinafine (15 ng/g), phosphatidyl choline
(46.575 ng/g), Tween 80 (38.425 ng/g), phosphate (pH 4) buffer, BHT (0.500
ng/ g) andweadinm4ret abi sul fite (0.200), and EDTA (3. 000 Paw/iBloosimb742

fornmul ated as a suspensi on. 1461 A formul ati on conpri sing

t er bi naf 15 ny/ hosphat i dyl chol 80 (30.357
ng;g;naphgg ( qgﬁ%%ﬂﬁgﬁﬁigggﬁkﬁéﬁ@ 58568:%%PﬁﬁgaﬂﬁmgégFWh?mgnglsufflte
0. 200 f

ter bi naft 20" P rspRp TAIER. Pheen 80 Orar e yg SAURAY PRRRRATIN 8050 27
ny/ g), tpllﬁfesﬂi&azﬁ a(q)hblﬁ(SSZ)SObng/g)aBHTbé}ﬁmmg/lg¢@1htb$od@15n2(ﬁi®ahngl/lf@)3 (0.BHr (0.200

T 0 TS AR 5000 0 ko SIS 00 10 7

conprising terbinafine (10 ng/g), phosphatidyl choline (90 00 ny/qg),

h hat H_6.5) buff b 5. 250 ny/ ), ..BHT 2 /
bnd sodi 5m( kit ab.%ém%}l%aglrocl@og%swgﬁﬂ maﬁwé&rrag/g 8o %%@t@d/ca§lln$%?&ngsg%oo
g/ g) %/g gl (@t Bmw%g@%hos@?ige@}héeﬁ)buﬁéob&{%g)l ABSHH &5 250 g/g)léﬁ A

formul atl r|S|n bi na phosphat i 15" ne (46.57

g/ g), am@emn@@) 4@894@51 mgva@)sulfm&wang/gzz rgﬂ’zo@)olmw 0@l mg@ﬂEWAE(G@Oﬂg/ 9)

d sodi d EDTA (3.000 ny/ f | at ed
o erutag B TR 2t G060 bty AR ot RRG P FGhI or bi nat) ne. (18 ol oy
phosphatldyl choline (46.57 ng/g), Tween 80 (38.425 ny/g), phosphate (pH 4)
(3. 000" o) g) 1% orAd LA RGO Spug dHBTne (10 meeS é%sp%%t?%%’rc%v a0

conpr i sfh%g) tEﬁ*ﬁgSQQi smem(g@ P Bhlate ei}pégb%ff&m&gpmml (545 @/m)n Tween

80 (30.3 phosphate (pH 4) buffe sodi um
ot abi 40100 nee/E Dindb0g masmateb ol ), maigh ST () 0D DT AVBO00

?8%33?&%@% %ayéﬁ 32Q8@$néﬁgﬁﬁgﬁfﬁuggﬁqgﬁ?]Hpgﬂ%%hfgrE;:SIggdtrﬁstructions

for use thereof in the treatnment of fungal infection. 153. A

har maceut i cgl fo on co si ng. terbinafi
Surfact ant | It R Re g et e Hii e B e R Plldieeegr
f ungal rh@/gytnﬂj@ls (wssdﬁﬁlg@l Ibho@ﬁ@lat@@mé 5) buffer, b&éff} aleomtmﬁb 8k/g), BHT

adnlnlsterlng terbinafine to the nail tissue of human conpri si ng

t opi cal(0y208.ane/ &) andespilivgn metabispifital. YW me/e, rgéycwmll(%ﬂ% o/ EAr@Oﬁg ski n

of a hu subj ect in,said forrmul ation conprises terbinafine, a lipid
and a sgqnéa’gﬁ ?n%ﬁgeﬁg s "said admnistration results in a mean
concentration of terbinafine per gram of nall ti ssue of at |east about 2.5

/g; wh oth trati d d,at | ft
coas ng adm 105t PR ERGRA S G P RGOt Eunep e E QRO A 0P er i ng.
resul t smgﬂ%) ew&ﬁrsoqgm voo ﬁfgvg)e;s}{ors HOPHPE.5Y BifdirNBdnzPEalbdshol (B240mRR) Subj ect

of | ess . A nmethod of adm nistering terblnaflne to

t he naiBHTi(& %%n@?g)@nﬁ@ﬂ@nmcm%blﬁ@f 1t O 59Pire(B). glyseiol Eﬁ()sQQQrmg/@) EBPBAnul ation
to th wh d
tor mur droof 108 B QUL KA AE BN B orulIRD S BBHLe Ane “anhher ei n

said adm nistration results in a nmean concentration of terbinafine per gram

f |t f t about. at t
oherel n t he tadan 8Pl SHHHHcBuabERfhe 03 b elishel el nalde ptTpS
ceasi ngn@/@)ﬂWe%hrget(s@OO@ﬁlgSgal shokptidtdl(p b SNbuBsdboMzer £Edhos 83, 25@MRINI st ering

results 1n a mean serum concentration of terbinafine in the human subject

of |es @Hﬁé@ﬂ%m@g)@ed sodium metalgeulfite(8. 398 trpgse). ghyceroa (3P 009me/igy BIEEA wher ei n
sai d a e n of terbinafine in
the hu gb@bé%?%%?&%tﬁ? gﬁ)g ggﬁgﬁ%ﬁg&MEk&Pﬂﬁi%%ﬁé#%g'nethod of claim 154
and 155, wherein said adnlnlsterlng results in a mean serum concentration
of terbinafi i of The
nmet hod of c|2?n1f%§ 3R¥§gmﬁ§ﬁ‘ gﬁﬁgégrﬁéillﬂggét %ﬁﬂhd]fég%gz4ég@9 3.0
mg of trag/e), rmdeﬁao (50/\01)(2@1@@03]&&7@@@ 3. 3}3&&@&1 EH@KQZO@Wg/g) and sodib@P. The

met hod of cl ai.m rein said formulation is tered tw ce daily.

160. TH@G%&HE&F (8f509|nag/aa g@@er%(?émormg/gp @DM&%DQ@ mgﬁg). @daﬁdlﬁmi X0%d f or
at Ieaqhg%ﬁo weeks.



161. The nethod of claim 154 and 155, wherein the lipid in said fornulation
is a phospholi pid. 162. The nethod of claim 154 and 155, wherein

t er bi naf iwe 20r/mei7d formulation is in salt form pt®3B2009/00t4p0d  Of
treating a nail fungal infection in ahuman subj ect corrpri si ng topi cally
adm nistering _a fornulation conprising terbinafine

surfactant, ¥8- arf foiredation caEIPrisiag dgrbmating Il&dﬁa/@h@@mmﬂmC@elllaeaI‘Ip;POPor at
| east trﬂ%@ﬁ ™MREER0 (50. 0 %;ggbpho-gpﬁltg&)tl—hng)gﬁff&l ﬁér%elﬁ(% fzsﬂ"ehf%gjna fHS’If]l

f or mul at corrprlses 1.0"to about 5.0

165. THO.260nipdg) aid sotimnnm&ﬁhl,sukﬂn@((bj()ﬁ) agigdl g‘iymemll(sﬂ DehmgEPEDTAS3 é)lOOut 3.0
mgy of terbinafine. . The nethod of claim 165, wherein the |lipid
in saldngp}ﬁﬂﬂﬁ@@@ﬂ(ﬁgogpﬁﬁggpholipid. 167. The nethod of clai m 166,
wherein terbinafine in said fornmulation is in salt form 168. A

thod of t t | f I fect h t i
Lopi cal Iy adi '%@m@t@nfcéﬁ%ﬁp@éﬁ B0t (O b Pam AT aAlRopo 000 |0
surr quﬁ%@ Bilfi98. (5@’0@03 g@ﬁ@{% ég*p{;t étsp %If&nbé&mbﬁﬁuﬂ éhhgrldEE(%%O

concentration of ter nai [ tissue of out 2 ny/ g,
wher ei mg/ae BRERM.2¢thmery) aad s@humsneiénsrlﬁier(édoﬂ wig/ gk elyscraf (Or000ensizhg

adm ni i f id formu jon: and wherein said adm nistering results

in a né@ﬁ?éégﬁﬂﬁgﬁée?ﬂ({ﬁhl@i@&{b&g% afine in the human subject of |ess

than 10 ng/ni; and WO 2010/ 010470PCT/ 1B2009/ 006742 108 wherein said
erbinafine, a li

f | i id d f .. )
Tﬁrewne? Légnolf%% ?9%1 at%?ﬁ&owswm&ﬁ%fbmaﬁ sIO?I%aaﬁm%HéthﬁéﬂSc%wapﬁ62
mean sepug), q%eﬁrgbr(% omn@g)gﬁ{o@pm (€65 S'bﬁﬂ?@r Q&g@eﬁ V@l@@neﬁgxgms dn€ss than 5

ng/ L. 170. The method of clalm 154 and erein said
admi ni singniergbinb HHT €.200 mgiw and scshmmmmmmfﬁne(iﬂ 560 M) elybémb0ri80i n t he

human su th 71. The nethod of claim168,
169 or %%Jgﬁﬁpf%(%s@g /gghad&r%rﬁgaé‘ﬁnl‘ 3&900% sition conprises about 3.0 ngy
of terbinafine. 172 The nmet hod of claim 171, wherein said

har naceuti cal copposition i s adm ni ed twice daily. . . 173., The
hethod of cl @om 175 i e ARt (0 RE R Byl sholins (6844

adm ni %?/E?(Brﬁ% é@i SbEAY )t;%‘]tg ShUCEHB6. 5) buffer, bén%lkofﬂ%ﬁl m&ﬁ&&ks%ocl aim 173,

wherein in sal rnaceutlca conposition is a phospholi pid.
175. Theg/giathbH ((b20(bInaIg)1an¢aodlum(;m@abmﬂﬁtetipriﬁf) inreeg ) elyseiod(PHWOmagelt i cal

A net hod of t t f I
ot ot 193 81 R4 P b A PoL GG EEE; ect "compr i i ng admi nistering a
formulation to the infected nail of the human subject twi ce daily for at
| east three eks, .wherein said fornul afio es n I d,
and . sur f actdn A FURRIcRSO R BRLTorRpbe L BRE) ehosnfi <hptnd G fre ™
subj ectm%@) @ﬁﬁ%s(%l SB@ﬁg@Cﬂ{c@?lh&@tp}PG'S?bﬁﬁ’etdﬁé&&mm@adl 55 Qﬂﬂi\}\%@ @HT

treatnment 1s require The nethod of "claim erein said

f or mul 0i28A H@Bﬁmﬁﬁdsﬁééluﬂ? watahisoliite 0. @Qrog/gbcglrfce@hﬁ(Ir@O(bmgfgérE)DIﬁéf(ﬁ 980
178 Thﬁ%@? Qggth%olc(h@b%%l Zg)vvnerel n said formul ati on conpri ses about 3.0

128. A formulation comprising terbinafine (10 mg/g), phosphatidyl choline (40.000
mg/g), Tween 80 (50.000 mg/g), acetate (pH 5.5) buffer, BHT (0.200 mg/g) and sodium
metabisulfite (0.500 mg/g), glycerol (30.000 mg/g), EDTA (3.000 mg/g), and ethanol (30.000

mg/g).

129. A formulation comprising terbinafine (10 mg/g), phosphatidyl choline (40.000
mg/g), Tween 80 (50.000 mg/g), acetate (pH 5.5) buffer, benzyl alcohol (5.250 mg/g) as an
antimicrobial, BHT (0.200 mg/g) and sodium metabisulfite (0.500 mg/g), glycerol (30.000
mg/g), EDTA (3.000 mg/g), and ethanol (30.000 mg/g).



WD 2010/ 010470PCT/ 1B2009/ 006742 109 179. The method of claim 178,

wherein the lipid in said formulation is a phospholi pid. 180. The
met hod ofwol2aiom1047®, wherein terbinafine in said fornul acrap2ogoieidsal t
form 181. A nethod for treatitpg a fungal infection in a human

subj ect conprising topically admnisteri %ltg a subject a pharnmaceuti cal
&e

formul ati on B8npri &HYa{casREBENALE PhosiyH line4¢44f MBUBPSa sur f act ant ;

wh [ . t I | I ral a
iy o) IPLAEPRE 2408 88 LeX Ak D8 LS sl eI 05 Y. 2
H2) v hgBlAhd0.R20 meyy)esd nodiumydetalgeul ficr (0l 5ang/g), kipcerod (30R00ang/ sRER BYet her
"epresetiof ndy QB linl: 1 BY 600 mee).

131. A formulation comprising terbinafine (10 mg/g), phosphatidyl choline (66.440
mg/g), Tween 80 (23.560 mg/g), acetate (pH 5.5) buffer, benzyl alcohol (5.250 mg/g), BHT
(0.200 mg/g) and sodium metabisulfite (0.500 mg/g), glycerol (30.000 mg/g), EDTA (3.000
mg/g), and ethanol (30.000 mg/g).

132. A formulation comprising terbinafine (10 mg/g), phosphatidyl choline (54.000
mg/g), Tween 80 (36.000 mg/g), acetate (pH 4) buffer, benzyl alcohol (5.250 mg/g), BHA
(0.200 mg/g) and sodium metabisulfite (0.500 mg/g), glycerol (30.000 mg/g), EDTA (3.000
mg/g), and ethanol (30.000 mg/g).

133. A formulation comprising terbinafine (10 mg/g), phosphatidyl choline (50.000
mg/g), Tween 80 (40.000 mg/g), acetate (pH 4) buffer, benzyl alcohol (5.250 mg/g), BHA
(0.200 mg/g) and sodium metabisulfite (0.500 mg/g), glycerol (30.000 mg/g), EDTA (3.000
mg/g), and ethanol (30.000 mg/g).

134. A formulation comprising terbinafine (12.5 mg/g), phosphatidyl choline
(48.611 mg/g), Tween 80 (38.889 mg/g), acetate (pH 4) buffer, benzyl alcohol (5.250 mg/g),
BHA (0.200 mg/g) and sodium metabisulfite (0.500 mg/g), glycerol (30.000 mg/g), EDTA
(3.000 mg/g), and ethanol (30.000 mg/g).

135. A formulation comprising terbinafine (15 mg/g), phosphatidyl choline (46.575
mg/g), Tween 80 (38.425 mg/g), acetate (pH 4) buffer, benzyl alcohol (5.250 mg/g), BHA
(0.200 mg/g) and sodium metabisulfite (0.500 mg/g), glycerol (30.000 mg/g), EDTA (3.000
mg/g), and ethanol (30.000 mg/g) and formulated as an emulsion.

136. A formulation comprising terbinafine (15 mg/g), phosphatidyl choline (46.575
mg/g), Tween 80 (38.425 mg/g), acetate (pH 4) buffer, benzyl alcohol (5.250 mg/g), BHA
(0.200 mg/g) and sodium metabisulfite (0.500 mg/g), glycerol (30.000 mg/g), EDTA (3.000
mg/g), and ethanol (30.000 mg/g) and formulated as a suspension.



[1hlii WD 2010/ 010470PCT/ 1B2009/ 006742 110 whereby in the fornmul ae
Ha to H, R7 and R8 represent, independently, hydrogen, hal ogen,

trifl uor owet2oylorodrgdr oxy, nitro, |ower alkyl, |ower al KeXY/IBZN09/006742
-C(=0) - R15, wherein R15 represents H1ohydroxyl, |ower alkyl, al koxy (so
that R15 together wth the carbonyl group is an ester), .or am.no (so _that
R15 t oget he?B\X/i t wfwwwﬁ&ﬁmprﬁ%ﬁgg}n@g%ﬂéa{Wﬁl ,hoﬂélalﬂ%ﬁrcg%‘?ﬁ@ RYdr ogen,
hal ogeny, By 40Xy 80l (94855 Alokd! aclatd QLA Rl i&h 3P

cul phar el aCKSOHALS Bt adacd GIFD) BHKO NS AGRORSIDO MBI 1
1, 2 or(0200mg/s) dhd sBdiom BetabisuKit3(0.300omg/5), glydesol230.60melk), BRTAV3i0803, 4, 5

Fepr esdnt 2 aadgahyFO B0 i chcl oal kyl - (Cla-alkyl - and RS reptebents a.
group of fornula 1R11 Illa R13 R12"......... ...\ L 111/ R14
138. A formulation comprising terbinafine (10 mg/g), phosphatidyl choline (50.000
mg/g), Tween 80 (40.000 mg/g), acetate (pH 4.5) buffer, benzyl alcohol (5.250 mg/g), BHT
(0.200 mg/g) and sodium metabisulfite (0.500 mg/g), glycerol (30.000 mg/g), EDTA (3.000

mg/g), and ethanol (30.000 mg/g).

139. A formulation comprising terbinafine (30 mg/g), phosphatidyl choline (94.444
mg/g), Tween 80 (75.556 mg/g), acetate (pH 4) buffer, benzyl alcohol (5.250 mg/g), BHT
(0.200 mg/g) and sodium metabisulfite (0.500 mg/g), glycerol (30.000 mg/g), EDTA (3.000
mg/g), and ethanol (30.000 mg/g).

140. A formulation comprising terbinafine (15 mg/g), phosphatidyl choline (46.712
mg/g), Tween 80 (38.288 mg/g), acetate (pH 4), benzyl alcohol (5.250 mg/g), BHT (0.200
mg/g) and sodium metabisulfite (0.500 mg/g), glycerol (30.000 mg/g), EDTA (3.000 mg/g),
and ethanol (30.000 mg/g).

141. A formulation comprising terbinafine (12 mg/g), phosphatidyl choline (48.889
mg/g), Tween 80 (39.111 mg/g), acetate (pH 4), benzyl alcohol (5.250 mg/g), BHT (0.200
mg/g) and sodium metabisulfite (0.500 mg/g), glycerol (30.000 mg/g), EDTA (3.000 mg/g),
and ethanol (30.000 mg/g).

142. A formulation comprising terbinafine (10 mg/g), phosphatidyl choline (39.721
mg/g), Tween 80 (50.279 mg/g), phosphate (pH 6.5) buffer, benzyl alcohol (5.25 mg/g), BHT
(0.200 mg/g) and sodium metabisulfite (0.500 mg/g), glycerol (30.000 mg/g), EDTA (3.000
mg/g), and ethanol (30.000 mg/g).

143. A formulation comprising terbinafine (10 mg/g), phosphatidyl choline (90.000
mg/g), phosphate buffer (pH 6.5), benzyl alcohol, BHT (0.200 mg/g) and sodium
metabisulfite (0.500 mg/g), glycerol (30.000 mg/g), EDTA (3.000 mg/g), and ethanol (30.000

mg/g).



I[11C "ISSS, RO Ol 1 R12 111d; wherein R' represents hydrogen,
(C1-6) alkyl, optionally a-hydroxy substituted al kyl; al kenyl, al kynyl,
cycl oal kywo 20nadieabkyl al kyl , phenyl, phenal kyl or thienybrﬂﬁﬂmﬁmmi& K and
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(a), g@gh TRRRAH ( bydsogg @%hgo'g %(Iﬂi-i%f%ll)ugfe?gB 36 anh&@ arsoala a group

-(CH2)u erein IS an ave
neanlngea@mmdﬁmu@&éﬂ)@adIHYNMXQ@mDmg@Q4mﬂﬁﬁﬁmmﬁﬂﬂﬁgm&mﬁﬂﬂdu111 182. A
nmet hod for the delivery of a conpound of fornmula Ito the nail in an anpunt

effective for treating onychomycosis conprising topically admnistering to
a subj ect a ghar mMadautulamin chorpniingtt¢rbimatioaplrsi mg/fay photphatidylehbiinaldbys75
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metabisulfite (0.200), and EDTA (3.000 mg/g) and formulated as a suspension.

146. A formulation comprising terbinafine (15 mg/g), phosphatidyl choline (54.643
mg/g), Tween 80 (30.357 mg/g), phosphate (pH 4) buffer, BHA (0.500 mg/g) and sodium
metabisulfite (0.200), and EDTA (3.000 mg/g).

147. A formulation comprising terbinafine (10 mg/g), phosphatidyl choline (39.72
mg/g), Tween 80 (50.279 mg/g), phosphate (pH 6.5) buffer, benzyl alcohol (5.250 mg/g),
BHT (0.200 mg/g) and sodium metabisulfite (0.500 mg/g), glycerol (30.000 mg/g), EDTA
(3.000 mg/g), and ethanol (30.000 mg/g).

148. A formulation comprising terbinafine (10 mg/g), phosphatidyl choline (90.00
mg/g), phosphate (pH 6.5) buffer, benzyl alcohol (5.250 mg/g), BHT (0.200 mg/g) and
sodium metabisulfite (0.500 mg/g), glycerol (30.000 mg/g), EDTA (3.000 mg/g) as the
chelating agent, and ethanol (30.000 mg/g).

149. A formulation comprising terbinafine (15 mg/g), phosphatidyl choline (46.57
mg/g), Tween 80 (38.425 mg/g), phosphate (pH 4) buffer, BHT (0.500 mg/g) and sodium
metabisulfite (0.200mg/g), and EDTA (3.000 mg/g); formulated as an emulsion.

150. A formulation comprising terbinafine (15 mg/g), phosphatidyl choline (46.57
mg/g), Tween 80 (38.425 mg/g), phosphate (pH 4) buffer, BHT (0.500 mg/g) and sodium
metabisulfite (0.200mg/g), and EDTA (3.000 mg/g); formulated as a suspension.

151. A formulation comprising terbinafine (15 mg/g), phosphatidyl choline (54.64
mg/g), Tween 80 (30.357 mg/g), phosphate (pH 4) buffer, BHA (0.500 mg/g) and sodium
metabisulfite (0.200) as antioxidants, and EDTA (3.000 mg/g).



wherein (a) R represents a group of fornmula JUNIN JWI1A RO (CH2Cv. " (
H2)v hg and R2 represents hydrogen or |ower alkyl, or R and R2 together
repr esentwe 2grooups7of fornul a hihlii WD 2010/ 010470PETIABROQON6742 112
- C(=0) - R15, wherein R15 represents Hiohydroxyl, |ower alkyl, alkoxy (so
that R15 togFther w th the carbonyl Is an ester), or an1no§§so t hat
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sul phur, imno, [ower | mno or Ica ormula -(CH2),,-, pis
1, 2 or 3, r is 1, 2 or 3

153. A pharmaceutical formulation comprising terbinafine, a lipid and a surfactant,
wherein the formulation is formulated for the treatment of a fungal infection in the nail and

skin.

154. A method of administering terbinafine to the nail tissue of a human
comprising topically administering a formulation to the nail and/or surrounding skin of a
human subject, wherein said formulation comprises terbinafine, a lipid and a surfactant, and
wherein said administration results in a mean concentration of terbinafine per gram of nail
tissue of at least about 2.5 mg/g; wherein the mean concentration is determined at least two
weeks after ceasing administration of said formulation; and wherein said administering
results in a mean serum concentration of terbinafine in the human subject of less than 10

ng/mL.

155. A method of administering terbinafine to the nail tissue of a human
comprising topically administering a formulation to the nail and/or surrounding skin of a
human subject, wherein said formulation comprises terbinafine, a lipid and a surfactant, and
wherein said administration results in a mean concentration of terbinafine per gram of nail
tissue of at least about at least about 0.1 to about 15.0 mg/g; wherein the mean concentration
is determined at least two weeks after ceasing administration of said formulation; and
wherein said administering results in a mean serum concentration of terbinafine in the human

subject of less than 10 ng/mL.

156. The method of claim 154 and 155, wherein said administering results in a

mean serum concentration of terbinafine in the human subject of less than 5 ng/mL.

157.  The method of claim 154 and 155, wherein said administering results in a

mean serum concentration of terbinafine in the human subject of less than 1 ng/mL.

158. The method of claim 154 and 155, wherein said formulation comprises about

3.0 mg of terbinafine.



sis 3, 4o0or 5 tis2 3or 4 and v is 3, 4, 5 or 6; R3 and R5 represent,
I ndependently, hydrogen or |ower alkyl, and R4 represents Cl_6 al kyl or
C3_8 cyclwel2kylo10428_6) - al kyl ; and R6 represents a groupPproii/mBmogmead Rl K
CH2 Illalllb wherein R' repnesents hydrogen, (C1 6) al kyl,

optionally a-hydroxy substjtuted al kyl; alkenyl, alkynyl cycloalkyl
cycl oal kyi alyt | Bisenst hosﬁ%@ﬁﬁ}kyi“éﬁﬁ¥%ﬁ%% rmufstion 1RAEMIRIRETE BiFepr esent |

|ndepqu9§tly, hydrogen or lower alkyl, and "....... S A
=C..... . T j] 5 represents a C5_8 cycloalkylldene radi cal optionally
containing a doubl e bond; or (b) Rl represents a group of formula Ha to Ilg

as def i ned ul%er "l‘l%)met_ﬁ? 51?1’? £4Y %vhla}/e% 9&9& ?brﬁ{ula{tfe)\ﬁQ§ a(ﬂhllﬁ sltefec?(;%r%pgaﬁél

together forma group wher el n IS an I nteg and R5
and R6 thawecckhe neani ngs glven under (a).

161. The method of claim 154 and 155, wherein the lipid in said formulation is a
phospholipid.

162. The method of claim 154 and 155, wherein terbinafine in said formulation is

in salt form.

163. A method of treating a nail fungal infection in a human subject comprising
topically administering a formulation comprising terbinafine, a lipid, and a surfactant, to an

infected nail and/or surrounding skin twice daily for at least three weeks.

164. The method of claim 163, wherein said formulation comprises from about 1.0

to about 5.0 mg of terbinafine.

165. The method of claim 164, wherein said formulation comprises about 3.0 mg

of terbinafine.

166. The method of claim 165, wherein the lipid in said formulation is a

phospholipid.

167. The method of claim 166, wherein terbinafine in said formulation is in salt

form.

168. A method of treating a nail fungal infection in a human subject comprising
topically administering a formulation to the infected nail and/or surrounding skin, wherein
said administration results in a mean concentration of terbinafine per gram of nail tissue of
about 2.5 mg/g, wherein the mean concentration is determined two weeks after ceasing
administration of said formulation; and wherein said administering results in a mean serum

concentration of terbinafine in the human subject of less than 10 ng/mL; and



WO 2010/ 010470PCT/ 1B2009/ 006742 113 183. A formul ation conprising a

conpound of fornmula I, a lipid and a surfactant, in an aqueous sol ution,
wher ei n twe 2boward7at i on i s suitable for topical deliverycrabaognis7ihe
conpound of forrmula | has the follomhﬂ@ structural formul a wherein (a)
R1 represents a group of formula . JVWV% RO (CH2l v. " (

H2) v hg and Wr?léﬁﬁlésf@m@amoaggwewrblm}e ailm andy} SURACEl R2 t oget her

represent a group of fornula

169. The method of claim 154 and 155, wherein said administering results in a

mean serum concentration of terbinafine in the human subject of less than 5 ng/mL.

170.  The method of claim 154 and 155, wherein said administering results in a

mean serum concentration of terbinafine in the human subject of less than 1 ng/mL.

171.  The method of claim 168, 169 or 170 wherein said pharmaceutical

composition comprises about 3.0 mg of terbinafine.

172.  The method of claim 171, wherein said pharmaceutical composition is

administered twice daily.

173.  The method of claim 172, wherein said pharmaceutical composition is

administered for at least three weeks.

174.  The method of claim 173, wherein the lipid in said pharmaceutical

composition is a phospholipid.

175.  The method of claim 174, wherein terbinafine in said pharmaceutical

composition is in salt form.

176. A method of treating a fungal infection of nail tissue in a human subject
comprising administering a formulation to the infected nail of the human subject twice daily
for at least three weeks, wherein said formulation comprises terbinafine, a lipid, and a
surfactant; following at least three weeks of administration the subject is assessed for

mycological cure to determine if additional treatment is required.

177. The method of claim 176, wherein said formulation comprises from about 1.0

to about 5.0 mg of terbinafine.

178.  The method of claim 177 wherein said formulation comprises about 3.0 mg of

terbinafine.



L1hlii whereby in the fornulae Ha to Hi, whereby in the fornul ae ha
to H, R7 and R8 represent, independently, hydrogen, hal ogen,

trifl uor owet2oylorodrgdr oxy, nitro, |ower alkyl, |ower al KeXY/IBZN09/006742
-C(=0) - R15, wherein R15 represents Hiohydroxyl, |ower alkyl, al koxy (so
that R15 together wth the_ carbonyl group is.an ester), ar amno (so that
R15 t oget herl At t hBeraeted phrym b?%efélereén gl&rl ajd fopggulaigh Bent s hydr ogen,

hal ogen,, fi , lower alkyl or |ower alkoxy, WO

2010/0%02%%&?’%82009/ 006742 114 X represents oxygen, sul phur, imno, |ower
al kyl imno or a radical of formula -(CH2),,-, pis 1, 2o0or 3, ris 1, 2 or
3, sis 3 I Sppabiogd p : X ar
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al kyl dor3_8 cycl oal kyl - (C1_6)-al kyl; and R6 represents a group of fornula
R11 1Rii K cH2 Illalllb

181. A method for treating a fungal infection in a human subject comprising
topically administering to a subject a pharmaceutical formulation comprising a compound of
formula I, a lipid and a surfactant; wherein the compound of formula I has the following
structural formula
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and R” represents hydrogen or lower alkyl, or R' and R* together represent a group of

formula

(CHz)p ‘1'1'

(CHZ)p

(L

or
ITh Ti



wherein R' represents hydrogen, (Cl-6) alkyl, optionally a-hydroxy
substituted al kyl; al kenyl, alkynyl cycl oal kyl, cycl oal kyl al kyl, phenyl,
phenal kylworotoniesyl , R125 ,-.13 x and R14 represent, i mdepBrId®nicy

hydr ogen or | ower al kyl, and R, 146 --1"". .\ =C............ j 5

represents a C5_8 cycl aI i.dene ragdical, optlonall tai ning a doubl e

bond; or (b)wfmrarYelarﬂé%&W@ Iljrtaé I ot arddR iDL fkk lfléenepgenélé/ HerPgRde under

(a) | , 2%Qg; t oget her forma group
Rﬂwﬁﬁ%ﬁgﬁgﬂﬁ5ﬁﬁ¥ 1q%%’n e é$M§¥W€ F%&]O&%§ gRénd R6 have the
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conprisin oun f or nul i an ctan n the
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nai | aq90®$hqmﬂﬁﬁﬁpgln t he conmpound of formula | has the follow ng
structural” fornula WO 2010/ 010470PCT/ 1B2009/ 006742 115 wherein (a) Rl
represents R gepgpenes hyidsegenl balggem/dydroxy, lower alkyl or lower alkoxy,

X represents oxygen, sulphur, imino, lower alkyl imino or a radical of
formula —(CH,),—,

pis1,2or3,

risl,2or3,

sis 3,4 or35,

tis 2, 3 or 4, and

vis3,4,50r6;

R’ and R’ represent, independently, hydrogen or lower alkyl, and

R’ represents Cy alkyl or Cs¢ cycloalkyl-(Ci)-alkyl; and

R’ represents a group of formula
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’ CH,
IIIa 1IIb
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wherein R represents hydrogen, (C;-6) alkyl, optionally a-hydroxy substituted alkyl;
alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, phenyl, phenalkyl or thienyl,
R'?, R" and R"* represent, independently, hydrogen or lower alkyl, and

s

2

represents a Cs_g cycloalkylidene radical optionally containing a double bond; or
(b) R represents a group of formula ITa to Ilg as defined under (a),
R’ represents hydrogen or lower alkyl,
R’ and R* together form a group —(CH,),—, wherein u is an integer of 1 to 8, and

R’ and R° have the meanings given under (a).



YNWo RO (CH2tv."( H2)v hg and R2 represents hydrogen or |ower alkyl, or Rl

and R2 together represent a group of formula [1hlii whereby in the

f or nul ae we 20m/dd470whereby in the fornulae ha to H, R7pamdBR8yn@pPIESENt,

i ndependent |y, hydrogen, hal ogen, triiil uoronethyl, hydroxy, nitro, |ower

al kyl, | ower al koxy, or -C(=0)-R15, wherein R15 represents H,

hydr oxyl, |ower al kyl, al koxy (so that R15 together with the carbonyl group

is an ester), or amno (so that R15 together with the carbonyl group is

carbanoyl ); R9 represents hydrogen, hal ogen, hydroxy, |ower_al kyl or | ower

al koxy, X réiftesentisthodyigetic dslivesmof a compagd offaenulal kytheingil ipabrmauttadi cal

of for = = ' - - - : 1006742 116
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pharmaceutical formulation comprising a therapeutically effective amount of the compound

of formula I, a lipid and a surfactant; wherein the compound of formula I has the following
structural formula
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wherein (a) R' represents a group of formula
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and R” represents hydrogen or lower alkyl, or R' and R* together represent a group of

formula
(CHa), iﬁ’ (CH2)p il”
sor
ITh 1Ii

whereby in the formulae Ila to ITi, R” and R® represent, independently, hydrogen,

halogen, trifluoromethyl, hydroxy, nitro, lower alkyl, lower alkoxy, or



vis 3, 4, 5o0r 6; R3 and R5 represent, independently, hydrogen or | ower

al kyl, and R4 represents Cl1 6 al kyl or C3_8 cycloal kyl-(Cl1_6)-al kyl; and R6
repr esentwoaogrvaooof forrmula R11 Illa R11 K cH2 111 lpCT/1B2009/006742
RI2R13ji............. ".-N, RO CN..... 112 . orl 1 R14R12 Illcllld;
wherein R’ epresentsf5 ydrogen, (Cl-6) aIk optlo y a- hydr oxy
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X represents oxygen, sulphur, imino, lower alkyl imino or a radical of

formula —(CH;),—,

pis1,2or3,
risl,2or3,
sis 3,4 or35,
tis 2, 3 or 4, and
vis3,4,50r6;

R’ and R’ represent, independently, hydrogen or lower alkyl, and

R’ represents Cy alkyl or Cs¢ cycloalkyl-(Ci)-alkyl; and
R’ represents a group of formula
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wherein R represents hydrogen, (C;-6) alkyl, optionally a-hydroxy substituted alkyl;

alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, phenyl, phenalkyl or thienyl,

R'?, R" and R"* represent, independently, hydrogen or lower alkyl, and

N

2

represents a Cs_g cycloalkylidene radical optionally containing a double bond; or

(b) R represents a group of formula ITa to Ilg as defined under (a),

R’ represents hydrogen or lower alkyl,

R’ and R* together form a group —(CH,),—, wherein u is an integer of 1 to 8, and

R’ and R° have the meanings given under (a).



R2 represents hydrogen or |ower alkyl, R3 and R4 together forma group
-(CH2) u-, wherein uis an integer of 1 to 8 and R5 and R6 have the

meani ngs wowver/umngder (a). 185. A nethod of adm ni stenBrg9/enccenpound
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two weeks after ceasing administration of said fornmulation; and wherein
said adm nistering results in arfrea? 3erum concentration of the WD

2010/ 010470PCT/ 1B2009/ 006742 117 f formula | in the human subject
of less than 10 ng/ni; wherein ®he JonpoundRof fornmula | has the follow ng
structural fornula wherein (a) Rl gepresents a group of fornula JWI1A
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and R” represents hydrogen or lower alkyl, or R' and R* together represent a group of

formula
(CHa)p ‘ll" (CHz)p ﬁi’
ITh IIi

whereby in the formulae Ila to I1i, whereby in the formulae Ila to I1i, R’ and R®
represent, independently, hydrogen, halogen, trifluoromethyl, hydroxy, nitro, lower alkyl,
lower alkoxy, or

—C(=0)—R", wherein R" represents H, hydroxyl, lower alkyl, alkoxy (so that R">
together with the carbonyl group is an ester), or amino (so that R'> together with the carbonyl
group is carbamoyl);

R’ represents hydrogen, halogen, hydroxy, lower alkyl or lower alkoxy,



L1hlii whereby in the fornulae Ha to Hi, whereby in the fornul ae ha
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R15 toget her VRPEEP et @ X ¥ SHPNUTgHR NP, IPW e KPHRE9 9ra1r%§wﬁle<bfr esents hydrogen,

hal ogery, ﬁﬁi | ower al kyl or |ower al koxy, WO
2010/018470P 33009/006742 118 X represents oxygen, sulphur, inino, |ower

al kyl i mno pois la2oadj cal of formula -(CH2),,-, pis 1, 2o0or 3, r is 1l 2 or
3, sis 3, 4.0@ ’H% is 2, 3or 4 and vis 3, 4, 5 or 6; R3 and R5
represent, i'id ﬁgﬂ ntly, hydrogen or |ower alkyl, and R4 represents Cl_6
al kyl or C34§Sgygbpglkyl (Cl_6)-alkyl; and R6 represents a group of fornula
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wherein R represents hydrogen, (C;-6) alkyl, optionally a-hydroxy substituted alkyl;
alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, phenyl, phenalkyl or thienyl,
R'?, R" and R"* represent, independently, hydrogen or lower alkyl, and

N

2

represents a Cs_g cycloalkylidene radical optionally containing a double bond; or
(b) R represents a group of formula ITa to Ilg as defined under (a),
R’ represents hydrogen or lower alkyl,
R’ and R* together form a group —(CH,),—, wherein u is an integer of 1 to 8, and

R’ and R° have the meanings given under (a).

184. A pharmaceutical formulation comprising a compound of formula I, a lipid
and a surfactant, wherein the formulation is formulated for the treatment of a fungal infection

in the nail and skin; wherein the compound of formula I has the following structural formula



wherein R' represents hydrogen, (Cl-6) alkyl, optionally a-hydroxy
substituted al kyl; al kenyl, alkynyl cycl oal kyl, cycl oal kyl al kyl, phenyl,
phenal kylworotoniesyl , R125 ,-.13 x and R14 represent, i rAEepBTIOSNGCTR,
hydrogen or lower alkyl, and "....... 15 --1""..\ =C............ _ ] 5
represents a C5_8 cycl oal kyl i dene radi cal optlonally cont ai ning a double
bond; or (b) R represents a grgup,ﬂfR?ornula Ha to Il g as defined under

(a), R2 represents hydrogen or | r R3 and R4 together forma group
-(CH2)u-, wherein u is an inted®r off 1 To 8R and R5 and R6 have the
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and R” represents hydrogen or lower alkyl, or R' and R* together represent a group of

formula

(CH2)p ‘ (CHz)pE
IIh

whereby in the formulae Ila to I1i, whereby in the formulae Ila to I1i, R’ and R®
represent, independently, hydrogen, halogen, trifluoromethyl, hydroxy, nitro, lower alkyl,
lower alkoxy, or

—C(=0)—R", wherein R" represents H, hydroxyl, lower alkyl, alkoxy (so that R">
together with the carbonyl group is an ester), or amino (so that R'> together with the carbonyl
group is carbamoyl);

R’ represents hydrogen, halogen, hydroxy, lower alkyl or lower alkoxy,

X represents oxygen, sulphur, imino, lower alkyl imino or a radical of
formula —(CH;),—,

pis1,2or3,



| i dHehf 9%8\NWo RO (CH2tv."( H2)v hg and R2 represents hydrogen or | ower

al kyl, or RL and R2 together represent a group of fornula [1hlii

wher eby iwoths/dies7oul ae Ha to Hi, whereby in the fornul eThR2ibgodd742 R7 and
R8 represent, independently, hydrogengé hal ogen, trifluoronethyl, hydroxy,
nitro, |lower alkyl, |ower alkoxy, or -C(=0)-R15, wherein R15
represents H,1ShydPokyl, |ower aikyl, alkoxy (so that RL5 together with the
car bonyl grosq93|,§ oP% ester) or amino (so that R15 together with the
carbonyl group’is carbanoyl); WO 2010/010470PCT/ 1B2009/ 006742 120 R9
represents hysl2chgery, ahdl ogen, hydroxy, |ower alkyl or |ower alkoxy, X
represents ox %en suéphur, imno, lower alkyl imno or a radical of
formula -( s 1, 2or 3, risl1l 2o0r 3, sis 3, 4 or 5

R and R represent, independently, hydrogen or lower alkyl, and
R’ represents Cy alkyl or Ci¢ cycloalkyl-(Ci)-alkyl; and

R’ represents a group of formula

R11
il §—<
’ CH,
II1a IIIb
u,%/‘l \_>(Z or \C
Ri2
IIl¢ Iid .

wherein R represents hydrogen, (C1-6) alkyl, optionally a-hydroxy substituted alkyl;
alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, phenyl, phenalkyl or thienyl,
R'?, R" and R" represent, independently, hydrogen or lower alkyl, and

=C y4
N

2

represents a Cs_g cycloalkylidene radical optionally containing a double bond; or
(b) R represents a group of formula ITa to Ilg as defined under (a),
R’ represents hydrogen or lower alkyl,
R’ and R* together form a group —(CH,),—, wherein u is an integer of 1 to 8, and

R’ and R° have the meanings given under (a).

185. A method of administering a compound of formula I to the nail tissue of a
human comprising topically administering a formulation to the nail and/or surrounding skin
of a human subject, wherein said formulation comprises the compound of formula I, a lipid
and a surfactant, and wherein said administration results in a mean concentration of the
compound of formula I per gram of nail tissue of at least about 2.5 mg/g; wherein the mean
concentration is determined at least two weeks after ceasing administration of said

formulation; and wherein said administering results in a mean serum concentration of the



t is2, 3o0or 4 and v is 3, 4, 5 or 6; R3 and R5 represent, independently,
hydr ogen or |ower alkyl, and R4 represents Cl1_6 al kyl or C3_8

cycl oal kyweo(Gh/Gh4+7al Kyl ; and R6 represents a group of fecmuBzofid74d |a RL1
K cH2 I'llb RI2R13ji............. 7N, RO CN..... ..... \ j orl 1 R14R12
[1lcllld; wherein R' represents h (C1-6) alkyl, optionally

a- hydrcfwlp@%%ﬁ fogmnulg Tdn (i humpnsyfi Pt gfal?%@ yhan 10 %g/@il@mhmnth@fem@am@y@% kyl
phenyl ,g b KYihe 35113k tlgﬂg§w 13 K and R14 represent,

indepe ent? % Srogen %Q%+%&er B A --.?,0 =0z
............... 0" 5 represents.a Q§ 85cycloalkylldene radi cal optlonally

contalnln a doubl e bond; or
g R1><HMR6

o .

wherein (a) R' represents a group of formula

X
£ 5 e

R = NP
Ila 11b Ile
X X R7 /\/MQ X
cry |l — A GHa . ge I\/\%Q or
Tle 1

<CH2L,\/sz>v |

and R” represents hydrogen or lower alkyl, or R' and R* together represent a group of

formula

(CHz)p il”

(CHz)p

%,
whereby in the formulae Ila to I1i, whereby in the formulae Ila to I1i, R’ and R®
represent, independently, hydrogen, halogen, trifluoromethyl, hydroxy, nitro, lower alkyl,
lower alkoxy, or
—C(=0)—R", wherein R" represents H, hydroxyl, lower alkyl, alkoxy (so that R">
together with the carbonyl group is an ester), or amino (so that R'> together with the carbonyl
group is carbamoyl);

R’ represents hydrogen, halogen, hydroxy, lower alkyl or lower alkoxy,



(b) R represents a group of formula Ha to Il g as defined under (a), R2
represents hydrogen or |ower alkyl, R3 and R4 together forma group

- (CH2) u- ,woheroaiimu7a is an integer of 1 to 8, and R5 andPRé/1BaMwEIdhe

meani ngs gi ven under (a). 187. 1M net hod of treating a nail fungal

I nfection in a human subject conprising topically adm nistering a

formul at i on “CETA5FSCRYS PFY & e SHPRHTnENIBP IPB’PWE&I imingyon 4 wdal ofng a surfact ant,
to an ig ge_d(@v\yﬂzi rI_and/or surrounding skin twice daily for at |east three
weeks; erein gre’l n the compound of fornula | has the follow ng
structural fposrular3W0 2010/ 010470PCT/ 1B2009/ 006742 121 wherein (a) Rl
represents a.gﬁo 5 g)f formul a JVW% UNWHo RO (CH2tv."( H2)v hg and R2
represents Hy 0% n>or |ower alkyl, or RL and R2 together represent a group

of fornmul a sis3,4or5,
tis 2, 3 or 4, and
vis3,4,50r6;
R’ and R’ represent, independently, hydrogen or lower alkyl, and
R’ represents Cy alkyl or Cs¢ cycloalkyl-(Ci)-alkyl; and

R’ represents a group of formula

R‘I‘I
= r" §—§
’ CHy,
II1a IIIb
12 R'3
R C/x .r"'! | \/]9
or .
\_>(RZ14 X .
IIl¢ Iid .

2

wherein R represents hydrogen, (C;-6) alkyl, optionally a-hydroxy substituted alkyl;
alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, phenyl, phenalkyl or thienyl,
R'?, R" and R"* represent, independently, hydrogen or lower alkyl, and

N

represents a Cs_g cycloalkylidene radical optionally containing a double bond; or

2

(b) R represents a group of formula ITa to Ilg as defined under (a),
R’ represents hydrogen or lower alkyl,
R’ and R* together form a group —(CH,),—, wherein u is an integer of 1 to 8, and

R’ and R° have the meanings given under (a).

186. A method of administering a compound of formula I to the nail tissue of a
human comprising topically administering a formulation to the nail and/or surrounding skin
of a human subject, wherein said formulation comprises the compound of formula I, a lipid
and a surfactant, and wherein said administration results in a mean concentration of the

compound of formula I per gram of nail tissue of at least about at least about 0.1 to about



L1hlii whereby in the fornulae Ha to Hi, whereby in the fornul ae ha
to H, R7 and R8 represent, independently, hydrogen, hal ogen,

trifl uor owet2oylorodrgdr oxy, nitro, |ower alkyl, |ower al KeXY/IBZN09/006742
-C(=0) - R15, wherein R15 represents Hiithydroxyl, |ower alkyl, al koxy (so
that R15 together wth the carbonyl group is an ester), or amno (so that
R15 toglétQm@g?am%ﬁr@erh@eé%qaﬁ&ﬁweﬂgﬁ%%lSi@teégr%éﬁﬂ%t;twwqeéw &Rty dr ogen,
hal ogen,n{yidh- ok of s@MEb R 1KY dn; 9hd WAMREN &likRaini S M 8 XY

sul phur, H?rrllg%o?%looﬁer aT% (lgnr’ri no or anrad?callm%%frrn oréﬁrrﬁ'lgé - CHZ)Q@rﬂm pis
1, 2 orcoB¢entifinR 6fl (e COOBIORICH fdBRW6 9106 hathah 2@bjectiod [dss tiandl0 @/mE; i s 3, 4

or 5, t is.2, 3 or 4, .a v is 3, 4, or 6; R3 d RS represent,
hdepetiREinyne sUART SRS R Pt o 1 6 al kyl or
C3_8 cycl oal kyl - (C1_6) - al kyl ; agg R&Q represents a group of formula RL1 Illa

i NP

R’ H RS

o .

wherein (a) R' represents a group of formula

AN

RN
Ez'\é ,Rgl—_»g . R _/\E
N ~Y \N//
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Ila 11b Il

| N D R7 I/%)\ X
CH

1d Ile 1

2

/&/Rg
(CHa
IIg

and R” represents hydrogen or lower alkyl, or R' and R* together represent a group of

formula
(CHa)p ‘Hs (CHz)p ‘1'1'
ITh IIi

whereby in the formulae Ila to I1i, whereby in the formulae Ila to I1i, R’ and R®
represent, independently, hydrogen, halogen, trifluoromethyl, hydroxy, nitro, lower alkyl,
lower alkoxy, or

—C(=0)—R", wherein R" represents H, hydroxyl, lower alkyl, alkoxy (so that R">
together with the carbonyl group is an ester), or amino (so that R'> together with the carbonyl

group is carbamoyl);



cH2 I'llb RI2R13ji............. “.-N, RO CN..... T \ j orl 1 R14R12
[11cllld; wherein R' represents hydrogen (C1-6) alkyl, optionally

a- hydr oxyweubswdibarbed al kyl ; al kenyl, al kynyl, cycl oal kycr/iByob/oewmtzéy! al kyl ,
phenyl, phenal kyl or thienyl R125 -1%}13 K and R14 represent

i ndependent |y, hydrogen or | over kyl, and . /[..... ?," =0z
........... 1.¥9. repigsents h%?@élemlgg% @%SXW%W%HU@;MOFM alkeycal optional Iy

contalnlng | ) r t ormula Ha to Ilg
e def ined anddr ey SEe, Slphflithof BREEAEN A & U of ' Ry and R
t oget hdormdam-Clgneup - (CH2)u-, wherein u is an i nt eger of 1to 8, and RS
and R6 have the geagings gi ven under (a). 188. A nethod of treating a
nai |l fungal ARfecffon in a human subject conprising topically admnistering
a fornulatigngto phe infected nail and/or surrounding skin, wherein said
administration results in a mean concentration of a conpound of fornula I
per granloffnaﬁl4présue of about 2.5 ng/g, wherein the nmean concentration
is deternlned Egp 3@ a after ceasing adm nistration of said formul ation;
and wher ei n ‘Sard A stering results in a mean serum concentration of the
conmpound of f@BMBod6;i N the human subject of |ess than 10 ng/nm; and WO
2010/ 010470PCT/ 1B2009/ 006742 123 wherein said formul ati on conpri ses

t he conmpoundR gimdiRorrapesent, independangy, Rydaogengu dgwertadintl; andnd

R* represents Cys alkyl or Cs.s cycloalkyl-(Cy)-alkyl; and

R’ represents a group of formula

R11
il §—<
’ CH,
II1a IIIb
ﬁ; \\_><Z or \T:::
Ri2
IIl¢ Iid .

wherein R represents hydrogen, (C1-6) alkyl, optionally a-hydroxy substituted alkyl;
alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, phenyl, phenalkyl or thienyl,
R'?, R" and R"* represent, independently, hydrogen or lower alkyl, and

=C y4
N

2

represents a Cs_g cycloalkylidene radical optionally containing a double bond; or
(b) R represents a group of formula ITa to Ilg as defined under (a),
R’ represents hydrogen or lower alkyl,
R’ and R* together form a group —(CH,),—, wherein u is an integer of 1 to 8, and

R’ and R° have the meanings given under (a).

187. A method of treating a nail fungal infection in a human subject comprising
topically administering a formulation comprising a compound of formula I, a lipid, and a
surfactant, to an infected nail and/or surrounding skin twice daily for at least three weeks;

wherein wherein the compound of formula I has the following structural formula



wherein the conpound of fornmula | has the follow ng structural fornula

wherein (a) Rl represents a group of formul a . 11. AAA. ACSAA JVW% R9
(CH2l v. " (wb2pw/hgs7and R2 represents hydrogen or | ower alpkyliB200oy/00di42and R2
toget her represent a group of forrmulaz2t Ilhlii whereby in the

formulae Ha to H, whereby in the fornulae ha to H, R7 and R8 represent,

I ndependent |y, hydrogen, hal ogen? U$iﬁ?uoronethyl, hydr oxy, nitro, |ower
al kyl, | ower al koxy, or /l\¢¢zm

R’ H RS

I

o .

wherein (a) R' represents a group of formula

AN

RN
Ez'\é ,Rgl—_»g . R _/\E
N ~Y \N//

%
)

\
\|

Ila 11b Il

| N D R7 I/%)\ X
CH

1d Ile 1

2

/&/Rg
(CHa
IIg

and R” represents hydrogen or lower alkyl, or R' and R* together represent a group of

formula
(CHa)p ‘Hs (CHz)p ‘1'1'
ITh IIi

whereby in the formulae Ila to I1i, whereby in the formulae Ila to I1i, R’ and R®
represent, independently, hydrogen, halogen, trifluoromethyl, hydroxy, nitro, lower alkyl,
lower alkoxy, or

—C(=0)—R", wherein R" represents H, hydroxyl, lower alkyl, alkoxy (so that R">
together with the carbonyl group is an ester), or amino (so that R'> together with the carbonyl
group is carbamoyl);

R’ represents hydrogen, halogen, hydroxy, lower alkyl or lower alkoxy,

X represents oxygen, sulphur, imino, lower alkyl imino or a radical of
formula —(CH;),—,

pis1,2or3,



-C(=0)-R15, wherein R15 represents H, hydroxyl, |ower alkyl, alkoxy (so
that R15 together with the carbonyl group is an ester), or amno (so that
R15 t ogetwenrowiditm7ohe car bonyl group is carbanoyl); RO repnBmenb®74pydr ogen,
hal ogen, hydroxy, |ower al kyl or |owae2al koxy, WO
2010/ 010470PCT/ 1B2009/ 006742 124 X represents oxygen, sul phur, imno, |ower
al kyl inino'dle?Pathical of formula -(CH2),,-, pis 1, 2or 3, r is 1, 2 or
3, sis 3, 406 pork is 2, 3 or 4, and vis 3, 4, 5o0r 6; R3 and RS
represent, independently, hydrogen or lower alkyl, and R4 represents Cl 6
al kyl or C3t8s2ykomohlakgl - (Cl_6)-al kyl; and R6 represents a group of fornula
R11 1Rii K . ' cH2 Illalllb wherein R’
represents hydrogeh ¢C1-6) alkyl, optionally a-hydroxy substituted alkyl:
?Ih_keny: - al Kyl R *G¥ple @k Kidopehdatio ahyird kot low R@EN | andphenal kyl  or

i enyl,
Y R’ represents Cy alkyl or Ci¢ cycloalkyl-(Ci)-alkyl; and

R’ represents a group of formula

R‘I‘I
il §—<
’ CH,
II1a IIIb
12 R'3 R
R C/-x fr\@]g
?’: or _
\_>(RZ14 ,\Rm
IIl¢ II1d

wherein R represents hydrogen, (C;-6) alkyl, optionally a-hydroxy substituted alkyl;
alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, phenyl, phenalkyl or thienyl,
R'?, R" and R" represent, independently, hydrogen or lower alkyl, and

=C y4
N

2

represents a Cs_g cycloalkylidene radical optionally containing a double bond; or
(b) R represents a group of formula ITa to Ilg as defined under (a),
R’ represents hydrogen or lower alkyl,
R’ and R* together form a group —(CH,),—, wherein u is an integer of 1 to 8, and

R’ and R° have the meanings given under (a).

188. A method of treating a nail fungal infection in a human subject comprising
topically administering a formulation to the infected nail and/or surrounding skin, wherein
said administration results in a mean concentration of a compound of formula I per gram of
nail tissue of about 2.5 mg/g, wherein the mean concentration is determined two weeks after
ceasing administration of said formulation; and wherein said administering results in a mean
serum concentration of the compound of formula I in the human subject of less than 10

ng/mL; and



R125 ,-.13 x and R14 represent, independently, hydrogen or |ower alkyl, and
PR —--1"oN =Col ] 5 represents a C5_8 cycl oal kyl i dene
radi cal opoi20mv@dibgrocont ai ni ng a doubl e bond; or (b) R repnBIONO®G7&2 gr OUp
of formula Ha to Il g as defined unden2ya), R2 represents hydrogen or | ower
al kyl, R3 and R4 together forma group -(CH2)u-, wherein u is an integer of
1to 8, and Vﬁ@r%méal%e’om%ﬂqwmmﬁ%@@fww Qfrfqepulpdya lipid, andajgg A

met hod Qfptihgatiyg a fungal infection of nail tissue in a human subject
conprising admnistering a fornulation to the infected nail of the hunman
subj ect tw cehalanltye ¢ammpoand lo€ &smutdir les theoklewinghsiuetunalSaindulé or mul at i on
conprises a conpound of formula I, a lipid, and a surfactant; wherein the
conpound of forrmula | has the faw Rg structural formula WO

2010/ 010470PCT/ 1B2009/ 006742 125 rerf) (a) Rl represents a group of
formula JVW%  9%\W¥o R N R

I

o .

wherein (a) R' represents a group of formula

SN

. I/\ X o (\_/3 ROt
R® \/ ’ ! 7\/’_§ ’ l
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IIa IIb Ic
N el R7 /\)\ AN
CoY O R ) O N S S SR
IId Ile 1f
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/&\/ R
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IIg

and R” represents hydrogen or lower alkyl, or R' and R* together represent a group of

formula
(CHa)p ‘ll" (CHz)p ﬁi’
ITh IIi

whereby in the formulae Ila to I1i, whereby in the formulae Ila to I1i, R’ and R®
represent, independently, hydrogen, halogen, trifluoromethyl, hydroxy, nitro, lower alkyl,
lower alkoxy, or

—C(=0)—R", wherein R" represents H, hydroxyl, lower alkyl, alkoxy (so that R">
together with the carbonyl group is an ester), or amino (so that R'> together with the carbonyl
group is carbamoyl);

R’ represents hydrogen, halogen, hydroxy, lower alkyl or lower alkoxy,



RO (CH2tv."( H2)v hg and R2 represents hydrogen or |ower alkyl, or RL and
R2 together represent a group of fornula [1hlii whereby in the
f or nul ae we 20m/dd470whereby in the fornulae ha to H, R7pamdBR8yn@pPIESENt,
i ndependent|y, hydrogen, hal ogen, trii24 uoronethyl, hydroxy, nitro, |ower
al kyl, 1 ower_al koxy, or -C(=0)-R15, wherein R15 represents H,
hydr oxyl , |Mpr%ﬁew|0,><Y%ﬁnk6949h1(rsﬁrllpﬂ,al9wm@k¥1d§%%@raWitCﬁP?ﬁae car bonyl group
is an g§ 1)1=—@H2 rrrlno (so that R15 together with the carbonyl group is
carbanoyl); RO represents hydrogen, hal ogen, hydroxy, |ower alkyl or |ower
al koxy, X rgpisds2nts, oxygen, sul phur, imno, lower alkyl imno or a radical
of formula (10|1—|2% pis 1, 2 or 3, W 2010/010470PCT/ 1B2009/ 006742 126
ris1 2or8L%%% 3 40r5 tis2 3o0or 4 andvis 3, 4 5or 6 R3
and R5 reprasgnt4of ndependently, hydrogen or lower alkyl, and R4 represents
Cl_6 al kyl or C3_8 cycloal kyl-(C1_6)-al kyl; and

tis 2, 3 or4, and

vis3,4,50r6;
R’ and R’ represent, independently, hydrogen or lower alkyl, and
R’ represents Cy alkyl or Cs¢ cycloalkyl-(Ci)-alkyl; and

R’ represents a group of formula

R11
= r" §—§
’ CH,
II1a IIIb
12 R'3 R
R C/x j\@]g
?’: or _
\_;(Fi ) ’\Rm
IIlc II1d

2

wherein R represents hydrogen, (C;-6) alkyl, optionally a-hydroxy substituted alkyl;
alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, phenyl, phenalkyl or thienyl,
R'?, R" and R"* represent, independently, hydrogen or lower alkyl, and

N

2

represents a Cs_g cycloalkylidene radical optionally containing a double bond; or
(b) R represents a group of formula ITa to Ilg as defined under (a),
R’ represents hydrogen or lower alkyl,
R’ and R* together form a group —(CH,),—, wherein u is an integer of 1 to 8, and

R’ and R° have the meanings given under (a).

189. A method of treating a fungal infection of nail tissue in a human subject
comprising administering a formulation to the infected nail of the human subject twice daily
for at least three weeks, wherein said formulation comprises a compound of formula I, a lipid,

and a surfactant; wherein the compound of formula I has the following structural formula



R6 represents a group of formula R11 Illa R11 K cH2 111b
RI2R13ji............. ".-N, ROCN..... ..... \ j orl 1 R14R12 Illcllld;
wher ei n Rvoreprasemt s hydrogen, (C1-6) al kyl, optional | pcaaBys/oo6y42
substituted al kyl; al kenyl, aIkynyI 1eycl oal kyl , cycl oal kyl al kyl , phenyl,
phenal kyl or thienyl, R125 -. 13 K and R14 represent, independently,

hydr ogen or

| oner al kyl, and s R
represents a C5_8 cycloalkylldenéxi giQB/ﬂQ
or (b) Rl represents a gr®up R4 Ha to I1g as defined under
R2 represents hydrogen or Iomer ?Ikyl R3 and R4 together forma group

bond;
(a),

-(CH2) u-, wherein u is an integer of

--.?,0 =02 ..... e

al- ptlonally cont ai ni ng a doubl e

to 8 and R5 and R6 have the

meani ngs gi ven under (a).

wherein (a) R' represents a group of formula

AR XX , X
E; I , RY | T »E , RO | _/\ g
N ~ \N//

Ilc

I1a IIb
A
N NP or
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(CHZ S
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<CH2MH2>V |

and R” represents hydrogen or lower alkyl, or R' and R* together represent a group of

formula

%,

(CHZ)p

(D -

ITh Ti

(CHz)p

whereby in the formulae Ila to I1i, whereby in the formulae Ila to I1i, R’ and R®
represent, independently, hydrogen, halogen, trifluoromethyl, hydroxy, nitro, lower alkyl,
lower alkoxy, or

—C(=0)—R", wherein R" represents H, hydroxyl, lower alkyl, alkoxy (so that R">
together with the carbonyl group is an ester), or amino (so that R'> together with the carbonyl
group is carbamoyl);

R’ represents hydrogen, halogen, hydroxy, lower alkyl or lower alkoxy,

X represents oxygen, sulphur, imino, lower alkyl imino or a radical of
formula —(CH;),—,

pis1,2or3,



WO 2010/010470 PCT/IB2009/006742
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risl,2or3,

sis 3,4 or35,

tis 2, 3 or 4, and

vis3,4,50r6;

R’ and R’ represent, independently, hydrogen or lower alkyl, and
R’ represents Cy alkyl or Ci¢ cycloalkyl-(Ci)-alkyl; and

R’ represents a group of formula

R‘I‘I
il §—<
’ CH,
II1a IIIb
12 R'3 R
R C/_x .rrrr | \/]9
or _
\_>(RZ14 X .
IIl¢ II1d

2

wherein R represents hydrogen, (C;-6) alkyl, optionally a-hydroxy substituted alkyl;
alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, phenyl, phenalkyl or thienyl,
R'?, R" and R" represent, independently, hydrogen or lower alkyl, and

=C y4
N

2

represents a Cs_g cycloalkylidene radical optionally containing a double bond; or
(b) R represents a group of formula ITa to Ilg as defined under (a),
R’ represents hydrogen or lower alkyl,
R’ and R* together form a group —(CH,),—, wherein u is an integer of 1 to 8, and

R’ and R° have the meanings given under (a).



